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History of Medicine Days, hosted every year by the Faculty of Medicine and co-sponsored 
by the Alberta Medical Foundation and Associated Medical Services, gathers medical 
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medicine. The subjects range from ancient to modern history and touch on personal stories of 
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from the Greeks to DSM-IV'”. 
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audience was superbly entertained.  
 
Proceedings would not be possible without substantial financial support the Alberta Medical 
Foundation, the Hannah Institute, and the Faculty of Medicine at The University of Calgary 
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THE CURSE OF THE NILE: TUBERCULOSIS FROM ANCIENT 
EGYPT TO MODERN RUSSIA 

 
By 

 
Jeremy M. Wojtowicz 
University of Calgary 

 
Preceptor: Dr. J. Szekrenyes 

 
ABSTRACT 
 
Tuberculosis is a disease that has plagued mankind for centuries, from the 
White Plague of Europe in the 1700s, to the current outbreak being 
experienced globally.  While the deadly impact of tuberculosis is well known, 
questions remain as to the origins of this disease in the human species.   
 
Evidence suggests that tuberculosis may have existed in humans as early as 
12,000 BC, although the disease likely became entrenched in man during the 
times of the Egyptian empire, approximately 3,500 BC.  The Egyptians were 
among the first people to domesticate cattle, suggesting that tuberculosis may 
have been introduced to humans through transmission of a bovine form of 
the bacteria. Archaeological evidence in the form of mummies and funerary 
portraits, and anatomical evidence obtained from bones and lung tissues 
support the theory that tuberculosis emerged in ancient Egypt.  This theory 
has been further strengthened by molecular evidence collected from ancient 
tissues.  
 
Thousands of years have passed since tuberculosis became rooted in the 
human species, yet it remains as much of a threat today as it did in ancient 
times.  Tuberculosis is currently experiencing a global resurgence, 
highlighted by the extreme situation that exists in Russia.  The crisis in 
Russia was triggered by the collapse of the social system following the end of 
the Communist era and has been fueled by an increasing incidence of HIV 
and the emergence of multi-drug resistant tuberculosis.  The crisis in Russia 
must be controlled before the current epidemic becomes a global pandemic; 
the challenge is to find a strategy that will successfully overcome a disease 
that has remained unconquerable for over 5000 years. 

 
There is no light and no ventilation.  Fifty men are crowded in a room fit to house a small 
fraction of that number.  They sleep in shifts, those awake on guard for the invisible killer 
that lurks among them.  This is the epicenter of a tuberculosis epidemic.  This is life in a 21st 
century Russian prison cell. 
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The collapse of the Soviet Union in 1991 led to massive economic and social upheaval and 
the decimation of the public health system (Holden, 1999).  Social disarray, coupled with an 
under funded health care system has led to the resurgence of previously controlled diseases 
and a shortage of the medications required to treat them (Holden, 1999).  Nowhere is this 
problem more acute than in the prison system, where conditions are more extreme and 
diseases run rampant.  Overcrowding and a lack of sanitation programs in prisons allow 
infectious diseases to thrive (Holden, 1999; Schwalbe, 2002); these conditions create an ideal 
reservoir for Mycobacterium tuberculosis, the causative agent of tuberculosis. 
 
The rate of tuberculosis infection in Russian prisons is reported to be between 820-7,000 
cases per 100,000 individuals (Spradling, 2002); as a result prisoners in Russia often receive 
a life sentence before they are ever convicted of a crime.  Due to the severe shortage of beds 
in the prisons designed specifically to house TB positive convicts, TB infected prisoners 
share cells with prisoners awaiting trial, virtually guaranteeing that inmates will be exposed 
to TB.  Prisoners eventually found innocent are released back into the community, often 
taking tuberculosis with them.  Through this process approximately ten thousand TB infected 
prisoners are released back into the community each year (Holden, 1999).   
 
The poor conditions in Russian prisons are not the only factor fueling the tuberculosis 
epidemic; inadequate treatment regimens compound the problem and also create additional 
problems.  Due to the shortage of beds in the TB prisons, TB infected patients are only 
transferred when beds become available and when they are not scheduled to be released in 
the near future (Kimerling, 1999).  Moreover, it has been reported that 79% of patients 
transferred to a TB prison received non-standard treatment prior to transfer (Kimerling, 
1999).  Standard treatment for TB is the DOTS regimen (Directly Observed Therapy-Short 
course) that consists of administration of isoniazid, rifampin, ethambutol and pyrazinamide 
daily for two months, followed by isoniazid and rifampin twice a week for four months.  
Rather than the DOTS regimen, the inferior treatments provided in Russian prisons consists 
of intermittent administration of one to four drugs, based on drug availability and symptoms 
(Kimerling, 1999). This sub-standard therapy often results in treatment failure but also in the 
development of single and multi drug resistance in M. tuberculosis. 
 
Reports suggest that 66% of Russian prisoners are infected with strains of M. tuberculosis 
resistant to the primary treatment drug isoniazid (Kimerling, 1999).  Moreover, multi drug 
resistance, defined as resistance to rifampin and isoniazid, is reported to occur in 22.6% of 
Russian prisoners (Holden, 1999; Kimerling, 1999; Spradling, 2002).  The emergence of 
multi drug resistant Mycobacterium tuberculosis (MDRTB) adds further strain to a health 
care system on the brink of collapse, as the cost of treating a single case of MDRTB is 
approximately $250,000 (Anonymous, 1998).   
 
The problems of TB and MDRTB in prisons are magnified by the parallel emergence of 
HIV, which is being fueled by increasing needle sharing by prisoners who engage in 
intravenous drug use (Schwalbe, 2002).  Data from a recent study shows that 85% of people 
who tested positive for HIV were IV drug users, and 34% were prisoners, a population that 
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has an inherent risk of contracting HIV through needle sharing and other illicit activities 
(Kazionny, 2001).  There is substantial overlap between the populations at risk for HIV and 
TB infections and prisoners are a group susceptible to both diseases as well as the 
implications that arise from dual infection (Kazionny, 2001).      
 
HIV and TB have deleterious effects on the natural history of each other.  Co-infection with 
M. tuberculosis and HIV increases the number of patients who have active TB and also 
accelerates the progression of AIDS (Sepkowitz, 1994).  HIV infected patients are 170 times 
more likely to develop and active TB infection than an immunocompetent individual 
(Sepkowitz, 1994) and active TB develops at a rate of 8-10% per year in HIV positive hosts 
compared to a 10% lifetime risk in immune competent hosts (Selwyn, 1989).  Moreover, 
regardless of CD4 counts, 37% of HIV positive patients develop active TB infection in the 
first six months post-infection, while people with an intact immune system develop active 
TB in 2-5% of cases in the first two years following infection (Sepkowitz, 1994).  HIV 
further complicates TB infection as patients with HIV may malabsorb drugs used to treat TB, 
thereby decreasing the effectiveness of the treatment (Peloquin, 1993).  HIV may progress to 
AIDS more rapidly in patients who have untreated latent TB infections (Pape, 1993) and 
infection with TB may decrease survival of HIV patients to a greater extent than infection 
with other opportunistic pathogens (Sepkowitz, 1994).  The number of drugs required to treat 
both TB and HIV often results in toxicity and side effects that limit the feasibility of 
simultaneous treatment and complicate the prognosis of the patient. 
 
It is important to note that the tuberculosis epidemic currently being experienced in Russia is 
not confined solely to the prisons; the rates of TB infection are also rising rapidly in the 
general community.  The former Soviet Union has the fastest growing number of HIV cases 
in the world; the seroprevalence of HIV in some areas of Russia increased thirty-three fold 
from 1997 to 2000, while the number of HIV tests performed remained constant (Kazionny, 
2001).  Couple this to the ten thousand TB positive prisoners released from prison each year 
and it is obvious that the TB crisis extends far beyond the prison walls. 
 
The magnitude of the TB epidemic in Russia demands immediate attention and attempts are 
already underway to gain control over this public health disaster.  Studies show that 
rigorously controlled DOTS programs remain effective for treating TB infections.  In the 
Orel region of Russia, 88% of TB infected patients have completed a DOTS program and the 
increased cure rates should help decrease the spread of TB and limit the development of drug 
resistance (Kazionny, 2001).  Expansion of these programs to encompass all of Russia, with 
emphasis on prison populations, may help to curb the growing TB epidemic.  Additional 
strategies to combat MDRTB include the development and implementation of rapid drug 
susceptibility tests and appropriate use of second line anti-tuberculosis drugs (Kazionny, 
2001).  To this end, the World Health Organization has developed a program called DOTS-
Plus that combats MDRTB by additionally administering second-line drugs for extended 
periods of up to two years (Holden, 1999).   
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Development of effective medical strategies will be important contributors to the battle 
against TB, however substantial improvements in the healthcare system and in 
socioeconomic conditions are required if true success is to be attained.  Adequate funding 
needs to be provided for programs aimed at preventing and treating tuberculosis and HIV, as 
well as offering needle exchange and treatment programs to IV drug users.  Russian public 
health workers must be trained to be able to accurately diagnose and treat TB and MDRTB, 
ensuring that proper protocols are followed.  Alternative approaches to incarceration may 
also help control the spread of tuberculosis (Schwalbe, 2002).  The current tuberculosis crisis 
in Russia is a product of socioeconomic deterioration and the only way to effectively solve 
the problem is to address these issues directly.   
 
It is evident that Russia is currently experiencing an outbreak of tuberculosis and efforts are 
underway to help control the spread before it becomes a global pandemic.  While many 
questions about tuberculosis have been answered the question remains as to how TB became 
a problem for humans originally. 
 
Engraved in the wall is an image, a life-like representation of the individual who lies in the 
grave beneath it.  The image depicts a man with a deformity, a hunchback; the first clue to 
the affliction that plagued him.  The grave is opened and inside lie ancient skeletal remains.  
The vertebrae are eroded and fused, exaggerating the curvature of the spine.  This is proof 
that Pott’s disease existed in ancient Egypt, over five thousand years ago.    
 
One theory suggests that TB originated in humans in the Paleolithic era (2.5 million –10,000 
years ago).  However, it has been suggested that this is highly unlikely because people at that 
time were nomadic and fairly isolated, significantly decreasing the likelihood of TB 
transmission occurring to the extent that would allow disease persistence in the human 
population (Das, 2000).  Other evidence suggests that TB originated in man in the Neolithic 
era (9000-5000 BC), as skeletal remains from this period demonstrate pathology consistent 
with TB infection (Das, 2000; Herzog, 1998).  The Neolithic era coincides with the onset of 
cattle domestication and the origins of milk consumption, suggesting the possible 
transmission of the disease through Mycobacterium bovis, the bovine form of TB, which is 
pathogenic in man (Das, 2000).  It has been proposed that TB became prevalent in human 
populations during the time of the ancient Egyptians (3500 BC), as the Egyptians were one 
of the first civilizations to domesticate cattle and substantial evidence that suggests the 
presence of TB has been discovered from ancient Egyptian archaeological sites.   
 
The primary source of archaeological evidence is funerary portraits found at Egyptian tomb 
sites.  Funerary portraits may offer reliable evidence of the presence of TB in ancient Egypt 
because deceased individuals had to be accurately represented in their portraits to adhere to 
magical and spiritual beliefs (Cave, 1939).  Therefore it is assumed that deformities depicted 
in these tomb portraits were intentional and represent true pathology afflicting the individual. 
   
A portrait in the tomb of Ankh-my-was dating to the Old Kingdom  (2900 BC) depicts an 
individual with spinal curvature consistent with tuberculous spondylitis (Pott’s disease). The 
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upper torso shows a convex curve dorsally with a prominent sternum and concave 
thoracolumbar region, meant to emphasize the spinal kyphosis (Cave, 1939).  The kyphosis 
noted in the thoracic spine of the individual represented in the portrait is pathognomonic of 
Pott’s disease (Cave, 1939).  It is important to note that these features were not present in all 
funerary portraits, suggesting that these images depict deformities of the individual and do 
not represent the manner in which all individuals were portrayed. 
 
Similar tomb portraits were found at other Egyptian sites dating to different eras, including a 
portrait at Beni Hasan from the Middle Kingdom (2200 BC) and at the tomb of Ipy at 
Thebes, dating to the New Kingdom (1300 BC) (Cave, 1939).  Portraits of this nature offer 
evidence of the occurrence of TB in ancient Egypt over a number of eras, encompassing 
approximately 2000 years.  This evidence suggests that TB was deeply rooted in the 
population and persisted through the duration of the Egyptian empire.  Although it cannot be 
proven conclusively that these images depict tuberculosis disease rather than an alternate 
pathological process, the pathology is at least suggestive of the presence of TB in ancient 
Egypt.  Somewhat more convincing evidence arises from the study of anatomical specimens 
obtained from ancient Egyptian sites. 
 
Excavation of Egyptian burial sites has yielded numerous sets of skeletal remains that 
provide important pathological information, including remains that suggest the presence of 
TB.  The remains of an adult male dating to the early Dynastic period display reveal fusion 
of the eighth to tenth thoracic vertebrae enclosing an abscess cavity, strongly suggestive of 
TB infection (Cave, 1939).  In this specimen T8 had collapsed onto T10 due to erosion of T9, 
resulting in marked spinal kyphosis.  An adult female found in the same grave possessed an 
abscess cavity involving the first two sacral vertebrae (Cave, 1939).  Similarly, a set of 
female remains found at Gennari and dating to the Middle Kingdom showed spinal curvature 
typical of Pott’s disease (Cave, 1939).  The specific pathology of this specimen showed 
decay of L1 to L3 and severe erosion of L2 such that L1 was in contact with L3, forming the 
wall of an abscess cavity.  The spinal lesions present in these specimens are suggestive of TB 
and the abscess cavity in the region of the psoas muscle suggests the presence of a psoas 
abscess, which is pathognomonic of TB.  Additionally, lung tissues in a set of remains from 
the New Kingdom show evidence of pleural adhesions in conjunction with spinal erosions, 
also strongly suggestive of TB infection (Nerlich, 1997).  These selected examples serve to 
illustrate that TB was present in numerous eras in ancient Egypt, supporting the evidence 
gathered from examination of funerary portraits (Cave, 1939).   
 
Anatomical evidence can also be extracted from the study of mummies.  One well-known 
mummy that shows pathology consistent with TB is that of Nesparehan, a high priest of the 
21st dynasty.  This mummy demonstrates severe thoracic kyphosis resulting from the 
collapse of vertebral bodies, as well as evidence of a psoas abscess, virtually diagnostic of 
Pott’s disease (Cave, 1939).  It is of interest to note that severe deformity did not preclude 
individuals from attaining high ranking position in society, as Nesparehan was a high ranking 
religious official even with his severely hunchbacked appearance (Cave, 1939).  
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Perhaps the most convincing evidence supporting the existence of TB in ancient Egypt 
arises from molecular studies conducted on DNA collected from ancient remains (Nerlich, 
1997; Zink, 2001).  An initial study of a torso of a single male found at the tombs of the 
nobles at Thebes-West from the New Kingdom (1550-1080 BC) offered the first molecular 
evidence of TB in ancient Egypt (Nerlich, 1997).  This set of remains was selected for 
molecular study because of anatomical evidence suggestive of TB, including pleural 
adhesions in the right thorax and erosion of lumbar vertebrae.  PCR with Mycobacterium 
specific primers generated positive results with samples collected from the right lung, where 
pleural adhesions had been noted, whereas samples from the left lung tested negative.  
Sequence analysis showed that the DNA was homologous to Mycobacterium tuberculosis 
DNA, supporting the diagnosis of TB that had been made based on anatomical evidence 
(Nerlich, 1997). 
 
A larger study collected bone samples from 41 sets of remains, including 37 from the tombs 
of the nobles (2100-500 BC) and 4 from the necropolis of Abydos (3000 BC).  Three sets of 
remains displayed osseous evidence of TB infection (Zink, 2001), including a sample 
collected from the remains analyzed previously by Nerlich et al (Nerlich, 1997).  Seventeen 
specimens possessed non-specific pathology suggestive of TB while the remaining 21 
specimens had no visible evidence of TB infection (Zink, 2001).  Ancient DNA was detected 
in 30 of the 41 specimens and 9 of these 30 tested positive for the presence of 
Mycobacterium tuberculosis complex DNA (M. tuberculosis, M. bovis, M. microti, M. 
Africanum, M. simiae) (Zink, 2001).  Two of the positive results came from samples 
showing TB specific pathology (Zink, 2001) including the specimen that showed molecular 
evidence of TB in the lung tissue (Nerlich, 1997).  Five positive results were obtained from 
samples with non specific pathology and two positives arose from specimens with no 
macroscopic pathology, although only partial sets of remains were available for study in 
these cases so TB may have been present but not available for examination (Zink, 2001).   
 
The detection of mycobacterial DNA in 9 of 30 specimens suggests that TB may have been 
relatively common in ancient Egypt as far back as 3000 BC, although this study is biased 
towards specimens with suggestive pathology (Zink, 2001).  The idea that TB was prevalent 
in ancient Egypt, at least in Thebes, is supported by the theory that Thebes was a large city 
with crowded conditions, factors known to contribute to the spread of TB in modern times 
(Zink, 2001).  
 
It is important to note that molecular studies require preservation of ancient DNA, therefore 
negative results do not rule out the presence of TB in ancient remains (Zink, 2001).  
Preservation of DNA is affected by soil conditions, acidity, temperature and humidity (Zink, 
2001; Zink, 2002), and while the high lipid content of the mycobacterial cell wall makes it 
more resistant to environmental forces, relatively little DNA remains intact in ancient 
samples (Zink, 2002).  The low yield of ancient DNA makes contamination with modern 
DNA an important consideration, although techniques have been devised to minimize the 
risk of contamination (Nerlich, 1997; Zink, 2001).  Although PCR can only be used to 
confirm the diagnosis of tuberculosis, rather than rule out TB infection, molecular methods 
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in conjunction with anatomical study offer improved diagnostic reliability and assist in 
ruling out other potential causes of pathology resembling TB (Zink, 2001). 
 
A relatively new technique, termed spoligotyping, may further improve the ability to study 
ancient DNA, as this method requires only small fragments of DNA to be present to generate 
positive results (Zink, 2002).  Although not yet published, initial studies with spoligotyping 
suggest that this technique may be useful for determining phylogeny of ancient diseases, 
including TB (Zink, 2002).  Moreover, this data suggests that the classical theory of the 
origins of TB in man may be inaccurate (Zink, 2002).  The classical theory postulates that 
TB entered into the human population through transmission of M. bovis to man following 
cattle domestication.  It is believed that cattle were domesticated early in the Egyptian era 
and that milk was a staple food in ancient Egypt, providing a causal link between M. bovis 
and tuberculous disease in man (Cave, 1939).  However, spoligotyping data suggests the 
presence of M africanum but not M bovis DNA in DNA dating to 4000 BC (Zink, 2002).  
Although both of these bacteria are part of the Mycobacterium tuberculosis complex, this 
finding offers the possibility that TB in humans may not have originated from cattle (Zink, 
2002).  This data was generated by a preliminary study and more research is required, 
however the data suggests the possibility of an alternate mode of entry of TB into the human 
species.   
 
Various sources of evidence support the theory that TB became entrenched in the human 
population during the reign of the ancient Egyptians over 5000 years ago.  The exact origin 
of TB has yet to be confirmed but the evidence gathered to date suggests that TB arrived in 
the human population at the time when cattle domestication occurred, inferring a transfer of 
Mycobacteria from cattle to man.  Although questions remain unanswered it is clear that TB 
was as much of a problem in ancient Egypt as it is in modern Russia, albeit for different 
reasons.  In ancient Egypt knowledge of bacteria did not exist, the role of sanitation in 
preventing disease was unknown and spells and magic were relied on to cure illness.  Five 
thousand years later the causes and treatments of tuberculosis are known yet socially 
introduced obstacles allow the disease to remain unconquered. 
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ABSTRACT 
  

Informed consent and ethical evaluations of scientific experimentation are 
notions that are second nature to the modern scientist. However, it was only 
forty years ago that these concepts were forcibly imprinted into the minds of 
American scientists by the expose of the Tuskegee Experiment. Despite the 
notoriety of the “Study of Untreated Syphilis in the Negro Male,” many are 
unaware of its historical context. As with other infamous events, the details 
of the Tuskegee Experiment are often lost in its repeated citation. In this 
paper, I will provide a full account of the Tuskegee Experiment. 

 

Introduction 
 
In the lay press, the Tuskegee Experiment is often summarized into two or three sentences: 
For forty years, 400 African-American men who were afflicted with syphilis were 
deliberately left untreated. These patients believed they had ‘bad blood,’ a condition not 
synonymous with syphilis, and were not informed about the true nature of the study (NPR 
2002).  To summarize the Tuskegee Experiment this way, however, trivializes the atrocity. It 
is only when we consider the entire historical context that we can draw important lessons 
from the Tuskegee Experiment. The aim of this paper is to give a full historical account of 
the Tuskegee Experiment including how the study was developed, a historical aspect often 
omitted.  
 
The Rosenwald Fund and Macon County 
 
Endowed by Sears and Roebuck Company founder Julius Rosenwald, the Rosenwald Fund 
was a philanthropic organization that strove to improve the lives of African-Americans. The 
fund provided financial support to projects ranging from the development of library service 
programs to educational fellowships. In 1929, the U.S. Public Health Service approached 
Michael M. Davis, the Fund’s director of medical services, to develop a treatment program 
for African-Americans inflicted with syphilis. Envisioned by U.S. Surgeon General Dr. 
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Cumming, the groundbreaking treatment program would take place in Bolivar County, 
Mississippi, where a recently completed Wassermann survey indicated a twenty-five percent 
prevalence rate of syphilis among the African-American population. Each syphilitic patient 
would receive “twenty-five doses of neo [neoarsphenamine] and two hundred inunctions 
[mercury rubs] for the year’s treatment” (Jones 1993). Within three months, the head of the 
Division of Venereal Diseases, Dr. Parran, was convinced that the Mississippi treatment 
program was a success and approached the Rosenwald Fund again to support an expansion of 
the program. (Jones 1993) 
 
The proposal was met with enthusiasm. From Mr. Davis’s view, the syphilis treatment 
program met the Fund’s goal to foster education for African-Americans by employing 
African-American nurses and physicians. Likewise, for the U.S. Public Health Service, the 
treatment program was the ideal opportunity to gather much-needed scientific data on the 
epidemiology and effective control of syphilis. In October 1929, the proposal was accepted, 
and Dr. Parran was granted $50,000 to carry out a year-long treatment program. By the end 
of January 1930, the U.S. Public Health Service selected six sites for new treatment 
programs: Macon County, Alabama; Glynn County, Georgia; Pitt County, North Carolina; 
Tipton County, Tennessee; and Albemarle County, Virginia. All six sites were composed of 
large rural African-American populations with varying characteristics. (Jones 1993) 
 
Beginning in 1930, health officials conducted a syphilis control survey in each of the six 
counties. The results were startling; they found that the incidence of syphilis was 195 cases 
per 1,000, much higher than the previous data of 7.2 cases per 1,000 (74 Jones 1993). As 
planned, patients that had a positive Wassermann test were informed that they would be 
administered treatment (neoarsphenamine and mercury rubs) for “bad blood,” a euphemism 
for syphilis used by the treating physicians. The treatment program, however, was flawed. 
Macon County – which had the highest incidence rate of syphilis of 36% – illustrated the 
difficulties in administrating effective syphilis treatment. Foremost, the residents of Macon 
County were economically impoverished, suffering from inferior housing and living 
conditions and a lack of clothing, inadequate health care and malnutrition: “The only well-
fed Negroes I saw in Macon County were the students in the Tuskegee Institute and the 
patients in the nearby Veterans Hospital” (Dr. Parran in Jones 1993). These concomitant 
health problems confounded any measures of benefit from the treatment of syphilis. 
Moreover, most of the patients were non-compliant and did not follow treatment instructions. 
Dr. Harris, a black physician, wrote in a report to the Rosenwald Fund that he was doubtful 
“where as much as 5 or 10 percent of the mercury distributed ever reaches home. (79 Jones 
1993)” Lastly, due to budget constraints, patients were not given treatment on an individual 
basis. Many times, neoarsphenamine was literally tossed into crowds, regardless of widely 
varying medical histories and conditions. 
 
Despite these shortcomings, the medical community applauded the syphilis control treatment 
programs. For the first time, a true baseline prevalence rate of syphilis was established and 
the work laid the foundation for future public health programs. However, it was clear that a 
more comprehensive program was needed, in order for the program to achieve the ultimate 
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goal of improving African-American health. An extensive review of the syphilis treatment 
program called for a comprehensive program that not only included medical treatment and 
monitoring of syphilis, but also educational and social welfare programs. It was evident to all 
involved that without these additional support systems, the continuation of the program 
would be futile. However, the implementation would be of great expense that was well 
beyond the resources of the Rosenwald Fund and U.S. Public Health Services. Thus, the 
Fund decided to stop funding the syphilis control programs. 
 
Dr. T. Clark and The Oslo Study: The Inspiration for the Tuskegee Trials 
 
Dr. Taliaferro Clark, the Assistant Surgeon General, was an instrumental figure in the 
campaign to study and control syphilis in the 1920’s. As the U.S. Public Health Service 
advisor to the Rosenwald Fund, he devoted much of his time and leadership to implementing 
the syphilis treatment program. The Fund’s decision to discontinue the programs devastated 
Dr. Clark, and by 1932, he had shifted his focus towards devising ways to use the 
epidemiological data to further knowledge of syphilis. His solution, which would become the 
rationale for the Tuskegee Experiment, was inspired by the 1929 Oslo Study. 
 
Published in the Archives of Dermatology and Syphilology, Dr. E. Bruusgaard’s study was 
the first documentation of the natural history of syphilis. The retrospective study involved the 
analysis of 473 syphilitic patients who were at least 3 years and up to 40 years post-infection. 
The data used were clinical records of 473 patients that were treated symptomatically 
between January 1891 and December 1910 by Dr. Boeck, a professor of dermatology at the 
University of Oslo. Although arsenicals and mercury were available at that time, Dr. Boeck 
believed that they were ineffective at curing syphilis and, in fact, “disturb[ed] the regulating 
effect of the body as well as its own healing power.” (204 McDonald 1974). Bruusgaard’s 
analysis showed that one hundred and sixty-four patients had died, of whom thirty percent 
died directly from syphilis. The remaining three hundred and nine patients were re-examined 
and forty-three percent had undergone “spontaneous recovery” or were asymptomatic with a 
negative Wassermann reaction. Interestingly, the study also demonstrated that there were 
both sex-related and race-related differences in the natural history of syphilis. It was found 
that African-American men tended to develop cardiovascular involvement whereas 
neurological involvement was more prevalent in Caucasian populations. This finding caught 
Dr. Clark’s interest; he saw a perfect opportunity to salvage the data from the syphilis control 
program and to pursue the hypothesis of race-related differences in the natural history of 
syphilis (Jones 1993). The syphilis control program provided the baseline epidemiology of 
an untreated syphilitic population that was necessary to conduct a prospective study: 

 
As the result of surveys made a few years ago in southern rural areas it was 
learned that a considerable portion of the infected Negro population remained 
untreated during the entire course of syphilis. Such individuals seemed to offer an 
unusual opportunity to study the untreated syphilitic patients from the beginning 
of the disease to the death of the infected person. An opportunity was also offered 
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to compare the syphilitic process uninfluenced by modern treatment with the result 
attained when treatment has been given. (Vonderlehr and Clark 1938) 

 
One site, Macon County, was of particular interest to Dr. Clark. Based upon the Rosenwald-
funded surveys, Dr. Clark estimated that “of the 1,400 Negroes admitted to treatment but 33 
had ever had any previous treatment for syphilis” (92 Jones 1993) and even those that 
received treatment during the syphilis control program were inadequately treated. The 
poverty of Macon County virtually guaranteed that a large percentage of African-American 
syphilitics would remain untreated, as they could not afford to pay physician fees. In 
addition, the County had unparalleled medical resources in the Tuskegee Institute and John 
A. Andrew Memorial Hospital, making Dr. Clark’s study logistically feasible.  
 
The Tuskegee Experiment 
 
Phase One (October 1932 – May 1933) 
 
The goal of Dr. Clark’s study was to gather data on the effects of untreated syphilis on 
African-American men. The study population would only include African-American men 
who were at least twenty-five years of age, received no prior treatment for syphilis, and met 
the criteria of early latent syphilis: (1) positive Wassermann tests and (2) a history of 
chancres that occurred five or more years before 1932. For six to eight months, each patient 
would undergo physical examinations as well as laboratory and radiological investigations, 
provided by the Tuskegee Institute. Beginning in October 1932, Dr. Vonderlehr (from the 
U.S. Public Health Service) and Nurse Eunice Rivers (from the Tuskegee Institute) enrolled 
three hundred and ninety-nine syphilitic men and two hundred and one uninfected men. The 
latter group was left untreated and served as the control group. On the other hand, the former 
group was treated with neosalvarsan of a dose and quantity that was adjusted according to 
each patient. However, the amount of neosalvarsan never met the recommended dosage set 
by the U.S. Public Health Service. To Dr. Clark, the administration of inadequate treatment 
was inconsequential to the study group’s health for two reasons. First, at that time, treatment 
of syphilis was only effective if it was carried out for more than a year. Since the study lasted 
only eight months, the subjects would not have received adequate treatment even if they 
were given the recommended dosages. Secondly, he rationalized that because of their 
extreme poverty, the men could not afford any treatment anyway so that “some treatment 
would be better than no treatment” (Brawley 1998). At the end of May 1933, the 
investigators performed risky and dangerous spinal taps to diagnose neural syphilis. 
Conscious of the men’s fears about such an invasive and painful procedure, Dr. Vonderlehr 
carried out the spinal taps under the guise of a “special treatment” for their bad blood. Upon 
completion, the study of untreated tertiary syphilis in the African-American male was to end. 
(Jones 1993) 
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Phase Two (June 1933-July 1972) 
 
The first suggestion to continue the Tuskegee Experiment arose from Dr. Vonderlehr. In a 
letter addressed to Dr. Clark, he expresses the medical merit and promise of continuing the 
experiment: 
 

Dear Doctor Clark, 
For some I have been thinking of an aspect of the study of untreated 

syphilis being conducted here, which may not have occurred to you. […] At 
the end of this project we shall have considerable number of cases presenting 
various complications of syphilis who have received only mercury and may 
still be considered untreated in the modern sense of therapy. Should these 
cases be followed over a period of from five to ten years many interesting 
facts could be learned regarding the course of complications [of] untreated 
syphilis. […] Undoubtedly, other interesting points of study could be worked 
out should this follow-up work be considered seriously. 

 (Dr. Vonderlehr, 83 Selected Letters 2000) 
 
Dr. Vonderlehr’s desire became reality when Dr. Clark retired from the U.S. Public Health 
Service. As the new Division Head of Venereal Diseases, Dr. Vonderlehr altered the study’s 
original protocol. Among the various changes, men were no longer receiving anti-syphilitic 
treatment and instead, were given vitamins, placebos and aspirin to sustain the illusion of 
treatment. Physical examinations were now performed on an annual basis and autopsies were 
added to the protocol. In 1935, the Milbank Fund provided the U.S. Public Health Service 
with funds to pay the families of the study subject fifty-dollar burial stipends if they 
consented to an autopsy.  
 
The Tuskegee Experiment was plagued with many obstacles. As with any longitudinal 
retrospective study, there were great losses to follow-up and the investigators went to great 
lengths to encourage continued participation. In 1958, participants were awarded certificates 
of appreciation and cash payments of twenty-five dollars. By the 1960’s, the U.S. Public 
Health Service began to give one-dollar cash payments to encourage further participation 
(Bell 2000). Furthermore, as penicillin became available and a national syphilis treatment 
program was launched in the mid-1940’s, it became difficult to prevent study subjects from 
being treated. For example, in 1941, several subjects were drafted to the army and following 
a physical examination and diagnosis of syphilis, these subjects were instructed to take 
penicillin. Thus, the investigators sent a list of two hundred and sixty-five names to the draft 
board requesting them to withhold treatment. Similarly, local physicians were also given this 
list and asked to exclude the subjects from proper treatment (Bell 2000). Despite these 
efforts, nearly thirty percent of the subjects had received some form of penicillin by 1952. It 
is estimated that by 1972, ninety-six percent of the ninety subjects examined had received an 
adequate amount of penicillin at some point (Benedek 1978).  
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The End of the Tuskegee Experiment 
 
The successors of Dr. Vonderlehr shared his firm and enduring belief in the scientific benefit 
of the Tuskegee Experiment. After two internal reviews taking place in 1952 and 1969, the 
Tuskegee Experiment was officially sanctioned on the basis of scientific importance. Despite 
the Declaration of Helsinki that emphasized the importance of informed consent, scientists 
continued to justify the Tuskegee Experiment because it was “one of the last opportunities 
which science of medicine will have to conduct an investigation of this kind (Dr. 
Vonderlehr).”  
 
While the scientific community remained supportive of the Tuskegee Experiment, the public 
was horrified. On July 25, 1972, reporter Jean Heller broke the story in the Washington Star. 
There was an immediate outcry and the Department of Health, Education and Welfare began 
an official investigation by an Ad Hoc Advisory Panel. Senator Edward Kennedy led a 
Senate investigation, which included testimony by Mr. Peter Buxton, a former employee of 
the U.S. Public Health Service, who first raised ethical concerns about the Tuskegee 
Experiment in 1969. The Tuskegee Experiment officially ended in March 1973. (CDC 2003) 
 
Conclusion 
 
In analyzing tragic and immoral events of the past, it is important to consider the event 
within a context. The Tuskegee Experiment demonstrated the dangers of racism, paternalism 
and complacency in scientific experimentation. Contrary to the atrocities of Nazi scientists, 
the Tuskegee Experiment was not shrouded in secrecy – a total of thirteen papers were 
published in international peer-reviewed journals. However, scientists were deeply 
entrenched in the study and thus did not associate any moral standards to their study. 
Moreover, scientific pride was at stake; many had already committed large amounts of 
money and time. Their sights set on garnering academic recognition blinded their ability to 
evaluate the study from a moral and ethic standpoint. The Tuskegee Experiment underscores 
the importance of informed consent and scientist’s obligation to be vigilant in protecting 
human subjects involved in experimentation. Furthermore, the Tuskegee Experiment shows 
us how easily a well-intentioned treatment program could transform into an immoral non-
therapeutic experiment. Indeed, Dr. Clark’s words proved to be unfortunately prophetic: “I 
am confident the results of this study, if anywhere near our expectation, will attract world 
wide attention. (112 Jones 1993)” 
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ABSTRACT 
 
Leprosy is a systemic infection attributed to the bacillus Mycobacterium 
leprae, which has the unique ability to target peripheral nerves and cooler 
regions of the body such as the skin and mucous membranes. Physical signs 
of leprosy include peripheral nerve damage and moderate to severe cosmetic 
disfigurement and therefore, individuals infected with leprosy are easily 
identified.  
 
The cruel sequelae of the M.leprae infection led people to believe that it was 
a highly contagious disease, which required the isolation of these individuals 
from the rest of society. Merciless practices were used by society to distance 
themselves from victims of leprosy. Some places created laws, which 
required those infected to identify themselves by wearing particular clothing 
or symbols. Even the church designated separate seats or rooms to those 
afflicted with leprosy. Thousands of hospices and islands, which came to be 
known as leprosariums, were established throughout the world to house 
those with leprosy. Leprosy became referred to as “the living death” and 
before these individuals were exiled to a leprosarium, funeral services were 
conducted to declare their “death” to society. In 1921, the first successful 
treatment for leprosy was discovered in Carville, Louisiana, where leprosy 
sufferers were used as test subjects for experimental drugs.  
 
Not only did victims of leprosy encounter physical and emotional distress 
from their disease, they were also forced to live with discrimination inflicted 
upon them by society. Leprosy still exists in developing areas of the world 
today, but there are few diseases akin to it that has caused such widespread 
discrimination and isolation of individuals from society. A number of lessons 
can be learned from this ordeal in history: human nature tends to 
irrationally fear those that are unlike us, to isolate those that have a remote 
potential to harm us, and to treat those that are different or diseased in 
inhumane ways.  
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Introduction 
 
“Leper” spelled backwards is “repel.” Before modern day understanding and medications for 
leprosy were discovered, the cruel sequelae of the leprosy infection made people believe that 
it was a highly contagious and disfiguring disease without a cure. Therefore, victims of 
leprosy were subject to merciless practices that isolated them from the rest of society. Some 
places created laws which required those infected to walk on opposite sides of the road 
depending on the direction the wind and to identify themselves by wearing particular 
clothing, symbols and bells or clappers to warn others of their approach. In some countries, 
leprosy was a valid reason for divorce. Between the 13th and 14th century, churches in Europe 
designated separate seats or rooms with small windows or even banned those with leprosy 
(1).  
 
In the early 19th century, governments around the world began segregating victims of leprosy 
into “leper colonies” on remote islands and institutions known as leprosariums. Thousands of 
hospices and islands, known as leprosariums, were established throughout the world to house 
those afflicted with leprosy. Leprosy became referred to as “the living death.” In some 
places, funeral services were conducted for victims of leprosy before they were exiled to a 
leprosarium in order to declare their “death” to their family, society and the world (1). 
Several famous leprosariums include Devil’s Island, Molokai Island, the Louisiana Leper 
House and D’Arcy Island. In the late 1800s, the pathology of leprosy became better 
understood and by the mid-1940s, an effective treatment for leprosy was discovered, which 
subsequently led to the closure of these institutions. Throughout history, leprosy has affected 
every continent of the world and has left behind horrific memories of mutilation, emotional 
turmoil as victims of leprosy were rejected by society, separated from their families, and 
confined to institutions for the rest of their lives. 
 
What is Leprosy? 
 
Leprosy is a systemic infection attributed to mycobacterium leprae (M. leprae) (2). It is a 
slowly progressing granulomatous disease, which has the unique ability to target peripheral 
nerves and cooler regions of the body such as the skin of the face, hands, and feet, and 
mucous membranes of the upper respiratory tract (3) . Areas of the body that are below core 
temperature provide optimal conditions for M. leprae to survive and proliferate (2).  
 
Humans are also a natural reservoir for M. leprae; however, the bacillus has also been grown 
on other organisms (1). It can be cultivated on footpads of mice (27 to 30˚C), ear lobes of 
hamsters, rats and other rodents (4). M. leprae is also naturally acquired in 2 to 6% of 
armadillos in Louisiana and Texas (4), chimpanzees in Sierra Leone, and mangabey monkeys 
in Nigeria (1). In addition, armadillos are susceptible to the M. leprae infection and may 
develop lepromatous lesions because of their low body temperature, which ranges from 32 to 
35˚C. Although M. leprae bacilli appear as stacks or clumps in infected tissues, it cannot be 
cultured in vitro (4).  
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The infection is usually acquired in childhood or young adulthood with an incubation period 
of 2 to 7 years (5) . Physical signs of leprosy include anesthetic skin lesions, enlarged 
peripheral nerves, facial lesions, and erosion of extremities (hands and feet), which cause 
moderate to severe cosmetic disfigurement (2-4) .The mode of transmission is uncertain, but 
is thought to occur via nasal secretions, which discharge millions of viable bacilli per day, or 
lepromatous ulcers of the skin during active infection periods (5).A Short History of Leprosy 
 
Leprosy, an ancient disease, is believed to have originated in Egypt before 4000 B.C. (6); 
however, the earliest absolute evidence of leprosy was an Egyptian skeleton of 200 B.C. and 
two Egyptian mummies of 500 A.D. (4,5). The earliest written records of leprosy were found 
in India and China around 600 B.C. (6). Ancient homes of leprosy include the Middle East, 
India, and East Asia (1). Leprosy may have also existed in Biblical times, as there are several 
references to it in the Old Testament (7, 8).  
 
Leprosy is believed to have entered the Mediterranean when the soldiers of Alexander the 
Great returned from India between 327-326 B.C., after which it progressively spread through 
the Greek and Roman Empires (4) . By 150 A.D., the disease was well documented across 
Europe (1) and it reached epidemic proportions between the 12th and 13th century (4) . By the 
17th century, leprosy had almost disappeared from Europe (1), except in Iceland and small 
communities of southern and eastern Europe with poor sanitation, poverty, and crowded 
living conditions (4) . While leprosy was introduced into the Americas in the middle of the 
16th century by European immigrants, especially those from Spain, Portugal, France and 
Norway and later by imported slaves from Africa, Chinese immigrants may have been 
responsible for the introduction of leprosy on the Pacific coast (4) . Today, leprosy is almost 
nonexistent in developed countries, likely due to improvements in quality of life, living 
standards, and sanitation. In Canada, leprosy has long since disappeared; however, in the 
United States, several endemic areas of leprosy include Louisiana, Texas, Hawaii, California 
and Florida (9, 10) .  
 
Although leprosy is among the least contagious of infectious diseases (11), it has the 
potential to cause severe cosmetic disfigurement and affected individuals are easily 
identified. Since leprosy evolved so slowly over several centuries, it has been poorly 
documented compared to other acute disasters such as the plague or typhus (4)  and for 
thousands of years, the pathology and treatment for leprosy remained a mystery (1). In 1873, 
Dr. Armauer Hansen identified the M. leprae bacillus and this began subsequent bacterial 
and epidemiological research on leprosy (4). Hence, leprosy is also known as Hansen’s 
Disease. 
 
Myths and Misconceptions 
 
Myths about leprosy have greatly contributed to the development of stereotyping and 
discrimination of victims of leprosy. The following is a description of two of the most 
commonly held misconceptions of leprosy.  
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For centuries, leprosy was considered an extremely communicable disease without a cure 
that required the isolation of those affected from society. Leprosy is actually among the least 
contagious of infectious diseases and the course of the disease is determined by the cell-
mediated immunity of the host defense system and the opportunities for contact with the 
pathogen (5). There are three types of leprosy: lepromatous, tuberculoid and borderline (2). 
Untreated lepromatous leprosy is the only form that is remotely contagious; however, within 
days of antibiotic treatment, the patient is no longer infective (4). Over 95% of people are 
naturally immune to M. leprae and will not become infected, even with intimate contact and 
prolonged exposure to the leprosy bacilli (11). In contrast, only 5% of people are susceptible 
and will develop symptomatic infection; this estimate is consistent with cases of conjugal 
leprosy (i.e. leprosy acquired from a marriage partner) (5).  
 
Another common misconception about leprosy is that body parts simply “fall off” (11). 
Tuberculoid leprosy does not result in the loss of body parts and is characterized by localized 
lesions on the face, trunk and extremities that result in hypopigmentation or erythema and 
anesthesia after small dermal nerve endings are destroyed (1 3). In its most severe form, 
clinical features of lepromatous leprosy include leonine (“lion”) facies as nodular lesions 
coalesce on the face, blindness with the involvement of the optic nerve, clawed hands and 
hammertoes and erosion of the distal extremities due to bone reabsorption, infection, 
vasoconstriction and peripheral neuropathy (1-4). Hence, fingers and toes slowly erode away 
causing the loss of these body parts. In any case, all forms of leprosy are associated with 
moderate to severe cosmetic disfigurement, which often overshadows rationale scientific 
explanations for the infection. 
 
A Life of Isolation from Biblical Times to Present Day 
 
Biblical References 
 
It is interesting to note that there are several references to leprosy in the Old Testament of the 
Holy Bible; however, it is uncertain whether the descriptions of leprosy in the Bible 
correspond to what is known to as leprosy today (7, 8, 12). In the Bible, “lepers” did not have 
the typical symptoms of peripheral neuropathy, facial nodules or degeneration of fingers or 
toes. In 2 Kings (chapter 5) and Exodus (chapter 13), the leper’s hand was described to be 
“as white as snow,” which is actually more consistent with vitiligo or Raynaud’s syndrome 
(13, 14). In addition, many of the “lepers” in the Book of Leviticus (chapter 13) may have 
actually suffered from other skin diseases such as psoriasis, pustular dermatitis or tinea (12, 
15). In fact, the English translation of the Hebrew word as “leprosy” is actually incorrect (1) 
and this term may have been used to depict any “skin disease” in general (12, 16). 
 
Whether the descriptions of leprosy in the Bible were actual cases of leprosy or other skin 
diseases, these individuals were subject to widespread discrimination and considered outcasts 
of society (16). “Lepers” were said to have worn torn garments, covered their faces in public 
and declared their “uncleanliness” to warn people of their approach (1). Identical practices 
were also used in medieval Europe. The association between leprosy and sin was also 
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common in Biblical times (16) and this stigma continues to hold true today in many areas in 
the developing world. 
 
Devil’s Island, French Guiana (1871-1893) 
 
Devil’s Island, located off the coast of French Guiana in the South Caribbean Sea served as a 
leper colony between 1871 and 1893 (17). Prior to this time, it was already a home to lepers, 
paupers, the insane and chronically ill for over a century. In addition, it was also mandatory 
checkpoint for African slave ships before reaching South America and a place where sick 
slaves were abandoned (17).  
 
Soon after its discovery, Devil’s Island acquired the reputation of harsh living environments 
without opportunities of escape from confinement. In 1894, the government of France 
thought that these conditions would be ideal for the establishment of a French penal colony 
(18). From 1894-1946, more than 80,000 prisoners were sent there from France and South 
Africa, but less than 30,000 survived (18). The prison had a reputation for violent deaths, 
tortures and rapes. A large number of leprosy patients were also confined to the French penal 
colony although they did not commit any crimes (17). Sadly, the treatment of people afflicted 
with leprosy was much like that of a criminal.  
 
Molokai, Hawaii Islands, USA (1865-1969) 
 
The 1848 California Gold Rush brought many immigrants from China, many of which 
settled in Hawaii and may have been responsible for the first cases of leprosy reported there 
(4). By the mid-1800s, infection with leprosy in Hawaii reached epidemic proportions. This 
was a concern for the government of Hawaii, who like the rest of the world, had no 
knowledge of the cause, effective treatment or cure for the infection (19-21).  
 
In 1865, the government created the Leprosy Act, which enforced segregation of people with 
leprosy from the rest of society and confined these people to the Kalaupapa Peninsula of 
Molokai Island (21). Between 1865 and 1969, the Kalaupapa Peninsula, an isolated area on 
the northern border of Molokai Island, became the home to thousands of people affected with 
leprosy (19). The government thought this was an ideal location for the leper colony because 
it was separated from Molokai Island by 2000-foot cliff and surrounded by the ocean on the 
other three borders (21). 
 
The Kaulaupapa Peninsula of Molokai Island was also the home of Father Damien after his 
arrival in 1873 to care for leprosy patients (22). Upon arrival, Father Damien made several 
very disturbing observations: deplorable living conditions, lepers that smelled of decaying 
flesh, lepers that threw others out of huts to die, and dying lepers that were robbed and left in 
roadside ditches to die (22). Father Damien made some unforgettable contributions to this 
community as he helped build new houses, created a cemetery for proper burial, constructed 
a preliminary sanitation system, and it is thought that his evangelistic teachings may have 
improved the morals of the Molokai Island leprosarium (22). In 1885, Father Damien 
discovered that he was infected with leprosy and died four years later in 1889. The cause of 
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death was unknown (22). In the 1940s, an effective treatment was discovered for leprosy 
and therefore, leprosariums, such as the one on Molokai Island, were no longer needed. In 
1969, the Leprosy Act was abolished and the Kaulaupapa inhabitants were given permission 
to leave the area (19).  
 
Carville, Louisiana, USA (1894-1999) 
 
The world’s most famous leprosarium and research center for leprosy was located near the 
Mississippi River between Baton Rouge and New Orleans. It was known by several names, 
including Indian Camp Plantation, Louisiana Leper House, United States Marine Hospital 
#66, and the Gillis W. Long Hansen’s Disease Research Center (23, 24). In 1894, the first 
seven patients arrived in Carville and between 1894 and 1999, this place expanded into an 
enormous hospital and research complex for leprosy (23).   
 
Many distinguished discoveries were made at US Marine Hospital #66, which was regarded 
as the largest and most advanced research center for leprosy in the world. In the 1940s, Dr. 
Guy Faget pioneered sulfone drug therapy for leprosy (23). In the 1960s, Dr. Paul Brand 
developed surgical reconstruction techniques for the hands and feet of leprosy patients, 
which continue to be used today (23). Between the 1970s to 1980s, a multi-drug therapy 
regimen, which included dapsone, rifampin and clofazamine was developed for resistant 
strains of mycobacterium infection (23, 24).  
 
In its original conception, the Louisiana Leper House was created to be “a place of refuge, 
not reproach; a place of treatment and research, not detention (25).” In the end, this place 
developed a prison-like quality and the inhabitants were not always given the same human 
rights as other United States citizens. The hospital/research complex was surrounded by 
barbed wire and those that tried to escape were handcuffed (25). Special passes or medical 
discharges were required to leave the hospital premises and any patient found more than 2 
miles from the institution was thrown in jail, like a common criminal (25). The inhabitants of 
the leprosarium in Carville were also denied the right to vote until 1946 and there was an 
unwritten law, which forbid marriage (25). 
 
While most of the leprosy treatments available today were discovered in Carville, Louisiana, 
unethical experimental procedures were used. Between 1920 and 1940, leprosy patients were 
used as test subjects and many of them experienced severe side effects from these 
experimental drugs (25). By the 1980s, only a handful of leprosy cases were left in North 
America and several antibiotics were available for the effective treatment of leprosy; 
therefore, research centers such the US Marine Hospital #66 were no longer needed (25). In 
1999, the US Marine Hospital #66 of Carville, Louisiana finally closed its doors to the world.  
 
D’Arcy Island, British Columbia, Canada (1891-1924) 
 
D’Arcy Island, now a provincial marine park, lies 18 miles off the southeast shore of 
Vancouver Island. From 1891 to 1924, this place served as prison to 49 people (mostly men 
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and one woman) diagnosed with leprosy (26) . D’Arcy Island is isolated from the mainland 
and virtually inescapable because of the fast currents and cold waters of the Haro Strait. The 
history of D’Arcy Island remains unknown to many Canadians.  
 
Between 1881 and 1885, 17,000 Chinese were brought from China to provide enough 
workers for the construction of the Canadian Pacific Railway (27) . After 1885, these 
workers found themselves unemployed and either settled in “shacktown” communities or 
found employment in coalmines where crowded and unsanitary conditions bred disease, 
including leprosy (27) . In 1882, the first case of leprosy in British Columbia was a Chinese 
laborer who was cast out by his community because of the disease and forced to live 
underground, beneath buildings. When this man was discovered, he was beaten, striped 
naked, hung upside down and burned (26) . Not long after this incident, several other cases 
of leprosy were reported in Vancouver and the government responded by creating a small 
leprosarium on D’Arcy Island (26). This place brought fear to those affected with leprosy 
and it was known as a place of no return. For the Vancouver government, it became a 
convenient way to isolate and forget about these people (26) . 
 
Newspaper reports of D’Arcy Island in the 1890s stated, “Although they [the lepers of 
D’Arcy Island] are wasting away, they seem to be cheerful and energetic (26).” Ironically, 
this was not reflected in the facial expressions of the accompanying photographs. For the 
inhabitants of D’Arcy Island, the only contact with the outside world occurred when a supply 
boat arrived on the island four times a year with an inspection officer, physician, food, 
clothing, opium and coffins (26) . In contrast to newspaper reports, several medical officers 
labeled the living conditions of D’Arcy Island to be deplorable. The government only 
provided one building with several individual living quarters. It was poorly constructed and 
without baths or outhouses. On the island, there were not more than 9 inhabitants at any one 
time and once, it was reported that a single man lived alone for 15 months (26). One by one, 
the inhabitants of D’Arcy Island died and their bodies were buried close to the building; the 
others were too weak to carry them any further. On June 15, 1899, a fire started in the 
buildings and all the inhabitants died (27) . No one is sure if they even made an effort to 
escape. Public knowledge of the injustices and living conditions endured by the inhabitants 
on D’Arcy Island led to its closure on June 26, 1924; the last 6 inhabitants were transferred 
and all buildings were burned (26, 27). In 1956, following the discovery of an effective 
treatment for leprosy almost a decade earlier, British Columbia closed all leprosariums (26). 
 
Leprosy in the World Today 
 
Leprosy is still prevalent today and it is estimated to affect approximately 15 million people 
around the world (2). Most cases of leprosy are localized to developing countries in the 
tropics and subtropics such as India, Africa, Southeast Asia, and South and Central America 
(4).  
 
The stigma associated with leprosy still exists today, especially in developing areas of the 
world that lack the scientific understanding of pathogens and infectious diseases. In several 
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communities, leprosy continues to be regarded as a sexually transmitted disease, an 
inherited condition, associated with witchcraft, a punishment from God (28) or caused by the 
consumption of certain foods (29). It is also very difficult to overlook lesions and deformities 
of leprosy (28, 30)  and therefore discriminating attitudes and practices are easily directed at 
these individuals. Among the Masalit and Hawsa tribes of Sudan, a family member affected 
with leprosy lives in a separate hut and eats alone with separate utensils, clothing is 
laundered separately and children are taught to avoid the children of leprosy patients (29). If 
a married woman has leprosy, the husband does not have sexual intercourse her and may 
divorce and remarry. In contrast, the wife is not allowed to divorce a husband with leprosy 
(29). Currently, these cultural practices are not uncommon to many areas of the developing 
world.  
 
It is estimated that up to 80% of people affected with leprosy may experience feelings of 
shame, anxiety, depression (31) and lack of self-confidence (28, 32). Suicide is not 
uncommon (28) . Social stigma of these individuals tends reduce education and employment 
opportunities, which results in a poorer quality of life (33) and sometimes beggary is 
required to meet daily needs (34). Ideal management of leprosy patients includes surgical 
correction of physical deformities and a consideration of underlying mental health issues 
(32). Public education to dispel the myths of leprosy may also help reduce the discrimination 
and stereotyping directed at these people (11, 35). 
 
Lessons from History 
 
Leprosy destroys the body and soul. Not only did victims of leprosy encounter physical and 
emotional distress from their disease, they were also forced to live with discrimination 
inflicted upon them by society. Leprosy still exists in developing areas of the world today, 
but there are few diseases akin to it that has caused such widespread discrimination and 
isolation of individuals from society. A number of lessons can be learned from this ordeal in 
history: human nature tends to irrationally fear those that are unlike us, to isolate those that 
have a remote potential to harm us, and to treat those that are different or diseased in 
inhumane ways.  
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ABSTRACT 
  
Medicine in the twentieth century was shaped in part by the discovery of the 
mechanisms of heredity.  The turn of the last century heralded the 
rediscovery of Mendel’s laws and the first description of otherwise rare 
disorders that occurred commonly with specific families.  Together, 
physicians and scientists formed theories about how diseases could be passed 
from parent to offspring along with other hereditary traits.   
 
The explanations awaited several key experiments over the next 50 years that 
included Beadle and Tatum’s “one-gene-one enzyme” hypothesis in 1941 and 
Hershey and Chase’s proof that DNA is, in fact, the genetic material in 1952.  
In following year, 1953, James Watson and Francis Crick proposed the 
double-helix model of DNA.  This discovery proved to be the turning point in 
the understanding of molecular biology and the “structure-function” 
relationship of DNA and heredity.  The 1950’s also saw significant advances 
in in vitro cell culture and karyotype analysis of chromosomes.  This 
ultimately led to the first identified link between chromosomal abnormality 
and disease (Down’s syndrome) in 1959.  Despite the rapid pace of scientific 
discoveries, competition and personalities were often obstacles to 
advancement in the field and have become highly publicized in the scientific 
and lay literature. 
 
The world of genetics in basic science and medicine has evolved quickly since 
the mid-century.  We now understand the mechanisms of DNA replication, 
mutation, recombination and transfer.  The application to medicine has been 
quick to follow the science of genetics, as we are now capable of rapid 
sequencing and other genetic tests that can predict or risk stratify an 
individual for a particular disease or condition, even before birth.  The up-
coming completion of the human genome sequence has heralded a new era 
for molecular methods and molecular medicine in disease detection and 
treatment in the twenty-first century.  

 
 
The evolution of science within medicine has continued rapidly over the past century.  
Medicine has been responsible, in large part, for the direction of scientific progress through 
the discovery of mechanism of disease.  The two fields, however, have not evolved together, 
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but rather by following separate paths that occasionally and importantly intersect.  In few 
fields is this more true than in medical genetics.  At the turn of the century, the understanding 
of the mechanisms of inheritance was only in its infancy.  The idea of inheritance, however, 
was an old one, having been observed since the beginning of man.  Parents share visible 
characteristics, or traits, with their offspring.  This relationship is not limited only to man, but 
is found throughout the animal and plant kingdoms.  Charles Darwin acknowledged this 
observation and the effects that it has on evolution in his work, “The Origin of Species” 
(Darwin 1859). 
 
The first turning point in our understanding of the mechanisms of inheritance came from a 
monk working in a monastery garden in Brno (now in the Czech Republic).  Gregor Mendel 
defined the laws which are still applied to the inheritance of basic genetic traits (Griffiths et 
al. 1996).  Although he did not have a clear understanding of the physical mechanism by 
which traits were passed from parent to offspring, his work with pea plants clearly 
demonstrated the patterns that govern the phenomenon.  Throughout the 19th century, and to 
some extent even before that time, the inheritance of disease or abnormal traits had been 
observed (Morange 1998).  Mendel did not link the transmission of, for example, 
malformation of the hand (polydactyly) to the pea plants in his garden, but the ties were there 
to be made.   
 
The turn of the century, however, saw the rediscovery of Mendel’s work by several scientists 
including Hugo de Vries, who in 1900 published a paper describing principles similar to 
those observed by Mendel (Sturtevant 1965).  There is some controversy about the validity 
of this republication and whether or not there was any academic misconduct.  Regardless of 
the scholarly battles, however, this work had a substantial impact on the early genetics 
community.  Most importantly, several scientists initiated what eventually became the 
chromosome theory.  Chromosomes had been observed previously, but their function was not 
at all understood.  In 1903, Walter Sutton published a work describing the remarkable 
similarity between the separation of chromosomes in meiosis in grasshopper cells and the 
proposed laws of segregation and independent assortment of traits (Sutton 1903).   
 
Carl Correns, in 1902, is thought to have produced the first drawings that we now use 
commonly in genetics to describe the locations (or loci) of genes on chromosomes (Correns 
1902 cited in Morange 1998).  He drew “ball and stick” diagrams representing phenotypic 
traits along lines that schematically represented the chromosomes.  These chromosomes, and 
the trait determining factors on them, separated in meiosis, as did the traits that they 
represented.  Although it is unlikely that Correns truly understood the significance of these 
drawings, they laid the groundwork for a true understanding of the mechanism of 
inheritance.  Previously, Mendel had been serendipitous in his choice of traits in pea plants 
because none of the genes existed on the same chromosome.  In this way, each trait or gene 
segregated completely independently of each other.  Correns had illustrated linkage of 
several traits, a major leap in the understanding of how these phenotypes were carried during 
inheritance. 
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The chromosome theory was further clarified by Sutton and McClung when they noticed, of 
beetles that there was a difference between the number of chromosomes in the male and 
female cells.  This difference is caused by the Y chromosome in males taking the place of the 
second X chromosome in females.  In 1901, the scientists thought they noticed that the 
female cells contained one less pair of chromosomes (McClung 1901 cited in Sturtevant 
1965).  By their reasoning, therefore, they theorized that the single X chromosome in the 
males was the determinant of “maleness”.  Ironically, however, another publication in 1905 
suggested that the males were actually deficient of a single X chromosome which was 
present as a pair in females (Stevens 1905 cited in Sturtevant 1965).  In keeping with the 
initial determination, they declared that the X chromosome in fact determined “femaleness”.  
 
At approximately the same period, a key publication was being written by Archibald Garrod, 
a London pediatrician.  Garrod starting following a family who, in 1898, had a child with a 
disease called alkaptonuria.  In his book “Inborn Errors of Metabolism” (Garrod, 1908), 
published in 1908, Garrod says of alkaptonuria that “Of inborn errors of metabolism, 
alkaptonuria is that of which we know most, and from the study of which most has been 
learnt.  In itself it is a trifling matter, inconvenient rather than harmful, which only attracts 
attention because an infant stains its clothing, or because an adult fails to effect an insurance 
of his life.”.  The disease is caused by an inherited deficiency of an enzyme that breaks down 
homogentisic acid, a downstream metabolite of tyrosine and phenylalanine catabolism.  The 
result is the accumulation of homogentisic acid deposits in the cartilaginous discs of the 
spine, the sclera of the eye, and most notably, a dark staining of the urine when exposed to 
air for several hours.  The family that Garrod began following had five children who all were 
diagnosed with alkaptonuria.  This abnormally high frequency caught Garrod’s attention as 
he tried to determine its cause.  In 1908, he published his work describing the nature of the 
disease as well as several other conditions including cysturia and albinism.  Garrod’s 
descriptions and analysis of the mechanism of disease suggested a single factor caused the 
collection of signs and symptoms that formed the syndrome. 
 
It was some time before these two key developments would come together.  The medical 
descriptions of inherited disorders was not at all linked to chromosome theory.  Sutton and 
Correns had laid the groundwork for the discovery of the “transforming factor”, which would 
later be found to be the explanation for Garrod’s inborn errors of metabolism.  The first 
explanation of transforming factor was made by Fred Griffith in 1928 (Griffith 1928).  
Griffith used two different strains of Pneumococcus bacteria, one which was virulent and 
caused death when injected into mice, and the other which lacked a capsular coat and as a 
result was avirulent and did not cause death in the experimental animals.  Griffith heat killed 
a sample of the virulent stain and injected it along with live avirulent bacteria.  Much to his 
surprise, the mice were killed.  He concluded that a transforming factor had been carried by 
the dead virulent bacteria which allowed them to convert the avirulent organisms into 
virulent ones.  Implicit to this finding was the conclusion that the transforming factor did not 
require an organism to be alive, and therefore was most likely a chemical component that 
was resistant to some degree of denaturation (in heat killing, for example).   
 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 28 ~

Griffith’s work was followed in coming decades by the characterization of the 
“transforming factor” by Avery, McCarty and McLeod in experiments started in 1935 and 
published in 1944 (Avery et al. 1944).  These scientists isolated a partially purified chemical 
that they claimed was the element causing transformation in Pneumococcus bacteria.  This 
substance "... is of special interest that in the example studied, highly purified and protein-
free material consisting largely, if not exclusively, of desoxyribosenucleic acid is capable of 
stimulating (transformation) of Pneumococcus Type II ...".  The isolation of a single 
chemical material that was capable of carrying phenotypic information from one organism to 
another by both Griffth and Avery and McLeod was concrete evidence to link genotype to 
phenotype.  Working with model organisms, these experiments pointed to the inheritance of 
all genetically determined traits by transmission of DNA.   

 
Hershey and Chase’s experiments in 1952 confirmed once again, perhaps more elegantly 
than ever before, that DNA was both necessary and sufficient for transformation (Hershey 
and Chase 1952).  Using bacteriophage known to have transforming capacity on specific 
bacterial strains, the two scientists cleverly labelled two samples of phage using either 
radioactive phosphorus (32P) or radioactive sulphur (35S).  The two components of the phage, 
protein and DNA could easily be distinguished: only DNA contained phosphorus, and only 
protein contained sulphur.  They allowed transformation to occur, then separated those 
components of the phage that remained outside the cell from the transformed bacteria 
themselves.  When they analyzed the two fractions, they found DNA inside the cell and most 
of the protein outside of the cell.   
 
Together, these experiments provided convincing evidence that chromosome theory was 
correct, and that, more specifically, the DNA component of the chromosomes carries the 
genetic information from parent to offspring.  Two key findings were missing in validating 
this theory.  First, the structure of DNA was not known, and without the structure, the 
method of faithful replication of the genetic material was not clear.  Second, the method of 
gene expression, of generating phenotypes from genotypes was not clear.  Beadle and Tatum, 
in 1941, had provided an answer to the second of these problems (Beadle and Tatum 1941).  
In their famous experiments with the fungus Neurospora, they had shown that single 
enzymes are encoded by single genes.  The so-called “one-gene one-enzyme” hypothesis was 
a key piece of the puzzle in explaining the relationship between genotype and phenotype, and 
in medicine, the link between genetic mutation and disease.  Using X-ray exposed strains of 
Neurospora carrying single mutations, they showed that single metabolic steps were 
deficient and could be complemented by the addition of exogenous metabolic compounds.  
For example, in their publication, a strain deficient for the capacity to produce what is 
commonly known as vitamin B6 was grown on complete and minimal media.  On minimal 
media, the strain was unable to grow successfully because of the inability to synthesize the 
required metabolic compound.  By adding that compound to otherwise minimal media, 
however, the strain grew successfully and was indistinguishable from “wild type” cells. 
 
In 1952, a husband and wife team, Gerty and Carl Cori added to the work of Beadle and 
Tatum, extending the study of metabolic disorders back into human beings (Cori and Cori 
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1952).  Using glycogen storage diseases as their model, they found that metabolic enzymes 
that they studied using electrophoresis were altered in those children with the disease 
phenotype.  The mechanism of inheritance of these disorders was not known, but the 
significance of their discovery can not be overstated.  In Garrod’s inborn errors of 
metabolism, the disease was characterized by the metabolic product that was generated as a 
result of a block in a biosynthetic pathway.  The Cori’s had taken the analysis a step forward 
and identified a change in an enzyme that was likely the cause of the disease.  In no small 
way, this discovery moved the field of molecular genetics closer to the realm of clinical 
importance.  The next step would require a better understanding of the structure-function 
relationship of DNA. 
 
On February 28, 1953, James Watson and Francis Crick, two young scientists at the 
Cavendish Laboratory in Cambridge, England built a model of the double helix structure of 
DNA from cardboard pieces and wire frames.  They built this model using knowledge they 
acquired from analysis of the X-ray crystallography pattern of the “alpha” form of DNA that 
had been produced by Rosalin Franklin and Maurice Wilkins (Wilkins et al. 1953).  The 
significance of the double helix was not so much in the actual structure as it was in the 
obvious method of replication that it suggested.  In their 1953 paper in the journal Nature 
(Watson and Crick 1953a), Watson and Crick close with what is considered to be one of the 
greatest understatements in all of science: "It has not escaped our notice that the specific 
pairing we have postulated immediately suggests a possible copying mechanism for the 
genetic material."  Unlike many of the theories of the time, the Watson and Crick model 
allowed for the separation of strands and direct copying of the two strands with their 
complementary base pairs (A pairing with T, and C pairing with G).  Changes in the DNA 
primary sequence would also be transmitted faithfully from parent to daughter strands, and in 
turn from one organism to its offspring.  The implications on both molecular biology and 
genetics in medicine were enormous (Watson and Crick 1953b).  Genes with mutations could 
easily be replicated perfectly and passed on to offspring.  At this point, medicine was once 
again closely tied to the molecular understanding of genetics.  Genes controlled enzymes, 
and mutations in genes most likely lead to altered enzyme structure and dysfunction that 
would lead to disease.    
 
This hypothesis was partially confirmed within five years following the double helix 
discovery.  Linus Pauling had shown that haemoglobin S, the form of haemoglobin present in 
the red blood cells of patients with sickle cell anaemia, had a different crystallographic 
structure from normal haemoglobin (Pauling et al. 1949).  As for Gerty and Carl Cori’s work 
with glycogen storage diseases, it was thought that a change in the haemoglobin protein was 
likely responsible for the change in function.  V.M. Ingram’s publication of the specific 
amino acid substitution that was the present in haemoglobin S was the confirmation of this 
hypothesis.  In two papers published in 1956 and 1957, Ingram used chromatography and 
tryptic digests of haemoglobin S to isolate a single amino acid change from a glutamine 
residue to a valine residue (Ingram 1956 and Ingram 1957).  He was not, of course, able to 
delineate the exact position of this residue because the technology did not exist at the time to 
sequence proteins precisely.  This was, however, the first time that an amino acid change was 
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linked to an inherited disease.  By inference a change in the DNA sequence was likely the 
root cause of the altered haemoglobin structure.   
 
In 1959, another key discovery was made.  This was LeJeune’s observation that in patients 
with Down Syndrome (also known as “Mongolism” at the time), a trisomy occurred of 
chromosome 21 (LeJeuene 1959).  This extra chromosome was present in all cases of the 
disease, and represented the first truly genetic change in a human disorder.  As with all 
diseases being studied to this point, the phenotype was an obvious one that was 
unmistakeable.  LeJeune’s work spawned two separate but linked paths in genetics.  The first 
path was work on large chromosomal changes that could be observed using cytogenetic 
techniques as he used to show the trisomy 21 in Down syndrome.  In combination with 
Ingram and others who showed changes at the protein level in other disorders, LeJeune had 
also shown at a more fundamental level what had been hypothesized for some time, that 
errors in DNA, whether they produced extra chromosomes or microdeletions of single base 
pairs, have the potential to cause disease.  Once again, work at the molecular level explained 
clinical findings. 

 
None of these discoveries, however, provided an explanation for gene expression.  It was not 
known how a sequence of bases in DNA “spelled” out the code for engineering protein 
enzymes.  That discovery would have to wait until 1961, when a German scientist working in 
the United States, J. Matthei working under M. Nirenberg, reacted a string of ribouracil 
(poly-U) with a cell extract and produced a peptide product.  He quickly realized the 
significance of his experiment and isolated that peptide.  He found it to contain only a single 
amino-acid, phenylalanine (Nirenberg and Matthei 1961).  In the years after 1953, scientists 
had speculated that strings of 2 or 3 base pairs in the DNA coded for specific amino acids, 
and Matthei’s experiment seemed to confirm these results.  The “UUU” codon (or TTT in 
DNA) was an instruction to the cellular machinery to add a phenylalanine residue to a 
peptide chain.  Within a few years, the remaining codons were tested and a genetic code was 
discovered that aligned each of the 64 possible 3 base pair codons with an amino acid. 

 
Around this time, a cardiologist training at Johns Hopkins University began work that would 
revolutionize the world of medical genetics.  Victor was fascinated by a condition called 
Marfan syndrome.  Patients with Marfan syndrome, particularly young men, presented with 
unusually high frequency with aortic dissection due to major connective tissue abnormalities 
in their vessel walls.  McKusick authored a book entitled “Heritable Disorders of Connective 
Tissue” (McKusick 1972) which was his entrance into the world of medical genetics.  
McKusick was also the principal investigator of the project which mapped the first gene 
(encoding the antigens in the Duffy blood group) to an autosome in 1968 (McKusick 1968).  
Over the next four decades, he catalogued genetic disorders in “Mendelian Inheritance in 
Man”.  In 1987, McKusick moved the catalogue into an on-line format as OMIM, the 
“Online Mendelian Inheritance of Man” (www.ncbi.nlm.nih.gov/OMIM), which now 
contains over 14000 entries of inherited disorders and the genes that cause them.  It has since 
been integrated with the human genome map as well as other molecular and medical 
literature information stored at the National Centre for Biotechnology in Maryland, U.S.A..  
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McKusick’s work has been critical in several regards.  First, his catalogue has allowed 
geneticists to group diseases and presentations of inherited disorders so that the rapidly 
growing body of information can be managed and shared effectively.  Second, he has centred 
the presentations of inherited disease within the molecular and clinical context of each 
condition.  This perspective is invaluable in bringing the knowledge of a disease into a 
format that is clear to scientists and physicians alike. 
 
Over the past four decades, the fields of medical genetics and molecular genetics have grown 
exponentially, but as much in parallel as they have grown together.  From the clinician 
perspective, such pioneering individuals as David Smith have continued to characterize and 
catalogue disorders with genetic components.  Smith’s “Recognizable Patterns of Human 
Malformation” is a universally accepted catalogue of human dysmorphologies (Jones 1997).  
The number of human genes now mapped continues to increase.  Several important Canadian 
contributions have been made.  First, cloning and mapping of the gene mutated in cystic 
fibrosis was completed by a group at the Hospital for Sick Children in Toronto in 1989 
(Kerem 1989, Riordan 1989).  The gene mutation responsible for Huntingdon chorea was 
also mapped in large part by a Canadian group at the University of British Columbia, and 
was finally identified in 1993 (The Huntingdon Colaborative Research Group 1993). 
 
The increased use of molecular technologies has also played a large part in expanding the 
field.  Throughout the 1970s, the development of recombinant DNA engineering techniques 
allowed for the introduction of diagnostic tools and precise descriptions of the mutations 
responsible for disease.  In 1972, Paul Berg and co-workers created the first hybrid DNA 
molecule, bringing together two pieces of DNA using enzymes from bacteria and 
bacteriophages (Jackson et al. 1972).  Over the next decade, the technology advanced to the 
point where mutations could be detected using either DNA probing onto solid membranes 
(Southern blotting) (Morange 1998) or by directly sequencing DNA by methods pioneered 
by Gilbert, Maxam, and Sanger (Sanger 1977, and Maxam and Gilbert 1977).  These 
methods continue to be the cornerstone of molecular diagnostics. In 1983, K. Mullis 
developed PCR, polymerase chain reaction, a method to amplify specific stretches of DNA 
(Mullis 1990).  This technique can be used to detect nucleic acid in a patient sample, or to 
amplify small amounts of material for further analysis.  As a result of these developments, 
mutations in genes for such disorders as sickle cell anaemia can be detected in utero from 
samples of amniotic fluid (Kan and Dozy 1978). 
 
Molecular techniques have also allowed for a scientific project of previously unimaginable 
complexity and size to be completed: the sequence of the human genome.  The completed 
sequence of the genome will be released on April 28, 2003, approximately two years after 
the draft sequence was announced, and 50 years to the day from Watson and Crick’s 
publication of the double helix structure of DNA.  The scope of such a project was thought to 
be too large for completion as little as 15 years ago (McKusick 1984), but in the end was 
finished by two competing agencies, one public and one private, within only a few years 
during the latter part of the 1990’s (Lander et al. 2001, and Venter et al. 2001).  It is hoped 
that the sequence of the genome and prediction of genes within it will provide scientists and 
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physicians alike with the tools they will require to understand the genetic basis of disease 
not only as it presents in the clinic, but also how it becomes a risk later in life.   
 
Although it may be some time before the pathogenetics of each locus is understood in even 
the most basic way, the ability to search the entire genome and at the same time map 
sequences, links genetics and molecular biology in a way that has not occurred for 50 years.  
At the turn of the 20th century, inheritance was a nebulous concept that had no structure on 
which to lay the laws of inheritance discovered by Mendel.  In addition, diseases that were 
inherited were first being described by the metabolic by-product that often caused disease 
symptoms.  Despite being only a simple concept, inheritance and disease were easy to link 
by primitive chromosome theory.  The first half of the century was significant mainly for the 
isolation of the transforming factor and the initial, crude structural analysis of proteins 
known to be abnormal in disease. 
 
Watson and Crick provided the fulcrum on which the development of molecular biology and 
the role of mutation in disease would springboard through the second half of the century.  
Although they did not characterize any disease states directly, their impact on medicine can 
not be denied, despite the subtle manner in which they introduced the significance of their 
hypothesis.  Building upon the structural and sequence changes observed in proteins in 
disease such as sickle cell anaemia, biochemists and geneticists have been able to identify 
countless mutations and genetic changes in thousands of disease states in humans and animal 
models.   

 
It could be argued, however, that the realm of molecular biology has been somewhat separate 
from the clinical work for some time.  This separation has been due, in large part, to the 
relatively small proportion of all diseases with a known inherited component, and also due to 
the technical and often specialized skills required to understand genetic mapping and 
recombinant and diagnostic DNA methods.  Although the technical aspects of genetics are 
not likely to become simpler, physicians are now trained to use these tools to aid in clinical 
practice.  As the science of structural and cellular biology unravels the functions of genes in 
situ, medical genetics will undoubtedly advance alongside science in understanding the 
mechanism of inherited disorders and suggest new ways to manage and treat those patients.       
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ABSTRACT 
 
For over one thousand years medical practices were largely dominated by 
the traditions and teachings of Claudius Galen, a second century Greek 
physician. William Harvey’s discovery of the circulation of blood in the body 
challenged and confronted Galen’s well established theories. What was it 
about Harvey’s work that enabled him to make such an important discovery, 
what implications did his discovery have on the practices of medicine and 
why do we celebrate the 400th anniversary of his graduation from Padua? 
 
In the seventeenth century anatomy and physiology were virtually 
indistinguishable. However, Harvey realized that there was a relationship 
between structure and function and proceeded to investigate it further. 
Harvey did not rely on the work of his predecessors, but rather performed 
his own dissections to see things for himself. It is estimated that Harvey 
dissected over eighty different animal species during his lifetime. He 
observed the dying heart and vivisections of slow-blooded animals to gain a 
better understanding of the heart and the movement of blood. He used 
mathematical calculations to support his findings with quantitative evidence. 
Harvey’s methodology was based on the scientific method. He tested his 
hypotheses through experimentation and verified the results through 
repetition.  
 
Harvey’s account of the circulation of blood in De Motu Cordis aroused great 
controversy at the time of publication in 1628 and his theories were severely 
attacked by traditionalists. Moreover the discovery of the circulation of 
blood in the body had little impact on the practices of medicine in the 
seventeenth century. However, Harvey’s work is seen as the seminal step in 
the emergence of the scientific medicine that we practice today.  

 
Introduction 
 
William Harvey’s discovery of the circulation of blood in the body was arguably the greatest 
single discovery in the history of medical sciences (Chapman, 1995). The concept of 
circulation as well as the method by which it was discovered were both novel ideas in the 
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seventeenth century. What was it about Harvey’s work that enabled him to make such an 
important discovery and what implications did his discovery have on the practices of 
medicine? Harvey’s methodology was based on direct observation and experimentation. He 
realized the importance of quantitative evidence to verify his experiments. He confronted and 
refuted theories and beliefs that were formulated a thousand years before him. Harvey’s work 
was revolutionary at the time, and paved the way for all the advances of modern medicine 
that were to follow in his wake.   
 
Before Harvey 
 
For over one thousand years medical practices were largely dominated by the traditions and 
teachings of Claudius Galen, a second century Greek physician. He believed that disease was 
caused by an imbalance of the four humours: blood, phlegm, yellow bile, and black bile. 
Galen recognized that blood moved through the body, but his concept of circulation was not 
quite accurate and was based on assumptions that could not be proven. It was thought that 
blood was produced in the liver, where it received a “natural spirit”.  From the liver, some of 
the blood was carried through the veins to provide nourishment to the periphery and some 
went to the right ventricle of the heart. From there the blood was thought to seep through 
pores into the left ventricle where it received a “vital spirit”. The arterial blood that flowed to 
the brain received “animal spirits” and then flowed along nerves and generated movement. 
 
Although the discovery of the circulation of blood through the body is largely attributed to 
Harvey, other people had looked at the pulmonary circulation before him. These individuals 
include Ibn-al Nafis, Michael Servetus, Realdo Columbo, and Andreas Cesalpino. They 
attempted to solve the mystery of blood flow in the body, but unlike William Harvey, they 
were not successful. 
 
Harvey’s Life 
 
William Harvey was born in 1578 in Folkestone, England.  He attended King’s College at 
Canterbury and Caius College at Cambridge.  In 1597, at age 19, he enrolled in the medical 
school at the University of Padua in Italy.  He was exposed to the anatomic traditions of 
Vesalius and studied under the famous anatomist Fabricius de Aquependente (Bloch, 1992). 
Harvey graduated from Padua in 1602.  His diploma stated that “he had conducted himself so 
wonderfully well in the examination and had shown such skill, memory and learning that he 
had far surpassed even the great hope that his examiners had for him” (Key, et al. 1979).  
 
Harvey returned to London and married the daughter of the physician to Queen Elizabeth and 
James I in 1605. In 1607 he was elected to the Royal College of Physicians, and became a 
physician at St. Bartholomew’s Hospital in 1609. Harvey was appointed Lumleian lecturer in 
1615, and held this distinguished position for forty-one years. He was chosen as physician to 
James I in 1618, and later to Charles I in 1625. He died of a stroke in 1657 at the age of 79 
years. 
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Harvey’s Work 
 
Harvey came from a time when anatomy and physiology were indistinguishable. However, 
he realized that function (physiology) was just as important as the structure of the body and 
the relation of its parts (anatomy). Harvey expressed that Fabricius’s work on valves in the 
veins stimulated him to investigate the circulation of the blood (Key et al. 1979). Harvey was 
interested in their purpose and how they fit in the overall picture of the movement of blood 
through the body. Whitteridge (1979) noted that it was obvious from Harvey’s Prelectiones 
that mere anatomical description was not his chief concern. He was concerned with the 
action and function of parts of the body. He recognized a relationship between structure and 
function, “Since the movements and structure of the heart differ from those of the 
lungs…separate functions or purposes are likely…” (Key, 1979, p. 1030).  
 
Harvey built on the work of his predecessors, but he also had the courage to question their 
theories. In the dedication to De Motu Cordis it is apparent that Harvey was both cautious 
and hesitant about this aspect of his work. 
 

And as this book alone declares the blood to course and revolve by a new 
route, very different from the ancient and beaten pathway trodden for so 
many ages, and illustrated by such a host of learned and distinguished 
men, I was greatly afraid lest I might be charged with presumption did I 
lay my work before the public at home, or send it beyond seas for 
impression… (Harvey 1908, p.6) 
 

Harvey did not rely solely on the work of others, but rather performed his own dissections to 
see things for himself, “I do not profess to learn and teach Anatomy from the axioms of the 
philosophers, but from dissections and from the fabric of nature” (Whitteridge, 1971, p. 128). 
He stated in the introduction to De Motu Cordis that what others had said and what was 
traditionally believed should be reviewed (Key et al., 1979). He questioned Galen’s views 
that veins originated from the liver: “Nor is the liver the beginning of veins, for the veins 
exist in the embryo and in the egg before the liver” (Whitteridge, 1971, p. 26). He also 
demolished Galen’s theory of the existence of tiny pores in the septum, “…But, in faith, no 
such pores can be demonstrated, neither in fact do any such exist. For the septum of the heart 
is of a denser and more compact structure than any portion of the body…” (Harvey, 1908, p. 
19).  Harvey doubted what he could not see with his own eyes or prove through 
experimentation.  In his anatomy lectures, Harvey commented on what was taught at the time 
about systole and diastole, “I have observed things for hours together and I have not been 
able easily to distinguish between them either by sight or by touch. Wherefore I would how 
lay them before you that you may see them with your own eyes and judge for yourselves.” 
(Whitteridge, 1971, p.91). Harvey eventually reached the conclusion that systole and diastole 
were the reverse of what was generally believed.  
 
Before the time of William Harvey, any ideas inconsistent with Galenic teachings were 
interpreted as the abnormal result of the particular conditions under which it occurred. 
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According to Bylebyl (1979), a crucial factor in Harvey’s discovery was the process of 
redefining the distinction between what was normal and what was abnormal, between what 
was a special effect and what was a constant process. For Harvey’s predecessors, the concept 
of circulation was hidden under a series of presumed abnormal results. Harvey was able to 
redefine what was normal because he chose to question and not to accept previous theories 
based on faith or assumption. This characteristic was fundamental in enabling Harvey to 
discover the circulation of blood in the body. 
 
Harvey arrived at his theory of the circulation of the blood through careful observation and 
experimentation. In De Motu Cordis he wrote “No other proof can be more convincing than 
perception and observation, and nothing is more and of greater authority than nature herself” 
(Bloch, 1992, p. 412). It is believed that Harvey dissected over eighty different animal 
species during his lifetime. He observed the dying heart and vivisections of slow-blooded 
animals such as frogs, fish, and birds, which allowed him to view the motions of the heart in 
slow motion (Whitteridge, 1979).  Harvey realized that because of the close anatomical 
connection between the heart and lungs, people had come to believe that the function of the 
lungs and the movement of the heart served the same purpose (Whitteridge, 1979).  He 
proved that this was not the case by working on animals with no lungs as well as the human 
fetus.  Harvey once stated that anatomists made many errors in generalizing from dissections 
of human bodies alone and that dissection of lower animals cleared up many perplexing 
problems (Key et al., 1979). 
 
Harvey’s work demonstrated what is known today as the scientific method. He tested his 
hypotheses through experimentation, and verified his results through repetition. For example, 
he performed many ligation experiments to prove that the same blood flowed in both the 
veins and the arteries (Silverman, 1985). When he tied the vena cava the veins bulged with 
blood and the heart was empty; when the tie was removed movement of blood to the heart 
resumed. When he tied the aorta the arteries became empty and pulseless, the heart was 
distended, and the veins empty; when the tie was removed arterial blood flow returned. From 
this Harvey suggested that blood flowed towards the heart in the veins and away from the 
heart in the arteries. Harvey performed many variations of these ligation experiments, using 
different limbs and vessels. He also performed experiments that involved cutting vessels and 
observing the flow of blood out of them. All of these experiments and observations helped 
back up Harvey’s account of the circulation of blood in the body. 
 
In the seventeenth century, it was believed that mathematics had no place in medicine. 
Harvey was one of the first people to realize the importance of quantitative evidence 
(Whitteridge, 1979). Harvey measured the content of blood in the left ventricle and estimated 
that for each beat two ounces was extruded. After multiplying this by the number of beats in 
one hour, it became apparent that the heart expelled more than the total blood content of the 
body. Based on this evidence, he concluded that there must be a constant flow of the blood to 
the heart via the veins to match the outflow through the arteries (Bylebyl, 1978). 
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Publication of His Theory of Circulation 
 
His years of experimentation, observation, dissection, and quantification culminated in the 
publication of Exercitatio Anatomica de Motu Cordis et Sanguinis in Animali in 1628. It was 
a modest 72 page book put out by a publisher in Frankfurt, Germany. De Motu Cordis 
describes his theory of the circulation of blood in the body, the steps that led to this amazing 
discovery, and the factors that shaped his mind and thought. 
 
The publication of Harvey’s book aroused great controversy in its day. His theories were 
severely attacked by the traditional thinkers of the time and his prestige as a physician 
suffered because of this. The first major attack came from James Primerose in 1630 who 
denied everything that Harvey said, but refuted nothing (Whitteridge, 1979). Another critic, 
Caspar Hofmann, accused Harvey of abandoning anatomy for calculations. He also 
questioned how blood passed from the arteries into the veins and the purpose of circulation 
(Whitteridge, 1979).  
 
Harvey’s discovery had little effect on the practice of medicine in the seventeenth century. 
The concept of blood circulating through the body was not consistent with practices that had 
been around for over one thousand years and physicians were reluctant to abandon them. 
Therapy was based on the concept of disease as an imbalance of the four humours and blood-
letting and other related practices continued to be popular treatment modalities. 
 
Acceptance of Harvey’s theory of circulation was gradual, but it had major implications for 
the future of medicine. In 1637, Descartes publicly proclaimed his belief and acceptance of 
Harvey’s hypothesis (Whitteridge, 1979). Raffaello Magiotti, a priest and scientist, wrote:  
 

“This is the circulation which the blood transverses within us. It has been 
observed in our time, and will suffice to revolutionize all of medicine, just as 
the invention of the telescope has done for astronomy, the compass has done 
for commerce, and artillery has done for the whole military…” (Bylebyl, 
1978, p. 1296). 

 
According to Frank (1979) there is evidence that by the 1650’s Harvey’s discoveries were 
well known to both teachers and students at the English universities and were rapidly 
becoming the mold for a recasting of the basic sciences of anatomy and physiology.  
 
William Harvey’s discovery of the circulation of blood in the body paved the way for the 
development of physiology as a basic medical science and opened the doors for other 
disciplines such as biochemistry, pharmacology, cardiology, and so on.  At the time of his 
discovery, Harvey realized the importance and implications of his theory, “…It opens up a 
field so vast that were I to scan it further or investigate it more fully this little effort would 
swell to a huge volume which perhaps would take more than my ability or span of life to 
finish” (Key, et al. 1979, p. 1032). Harvey’s work was revolutionary because he supported 
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his hypotheses with quantitative and experimental evidence. Harvey’s methodology is seen 
as the seminal step in the emergence of the scientific method that we practice today.  
According to Bylebyl (1978), to the experimentalist he offered impressive vivisectional 
demonstrations of theory; to the anatomically inclined he proposed good structural evidence; 
to mathematics he provided hypothetical calculations regarding the amount of blood 
transmitted; to mechanical philosophers he pointed to a fundamental vital process that could 
be interpreted in mechanical terms; he offered insight into a wide range of pathological and 
therapeutic problems. After Harvey’s discovery, belief in the spirits of the ancients began to 
evaporate (Fishman, 1978) and this paved the way for modern medicine as we know it today. 
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ABSTRACT 
 
Jerome Cardano is not a name that rings familiar with most people.  This is 
surprising, as he was a man of great accomplishments in an astounding 
number of fields whose ideas and inventions are still relevant today.  
Amongst his brightest achievements were: developing the first mathematical 
theory of probability and risk, inventing the Cardan shaft (commonly seen in 
rear wheel drive automobiles), describing a way to solve quadratic equations 
using radicals (“Cardan’s solution”), writing over 200 books on topics 
ranging from philosophy to physics, being offered many prestigious positions 
as court physician to historical figures such as the Pope, Mary Queen of 
Scots and Charles the V, and being heralded as “the best physician in the 
world” during the peak of his success.  This is but a sampling of his 
achievements. 
 
Why, then, is Cardano’s name is not more widely recognized?  Perhaps it 
was due to his terrible personal life.  It was marred by a number of public 
and private scandals, including charges of plagiarism and the arrest and 
execution of his eldest son. Much of his misfortune was his own fault, 
however, as he had a well known outspoken and abrasive character.  In 
Cardano’s own words: “unique and outstanding amongst my faults - the habit, 
which I persist in, of preferring to say above all things what I know to be 
displeasing to the ears of my hearers. I am aware of this, yet I keep it up 
wilfully, in no way ignorant of how many enemies it makes for me”(6). 
 
Jerome Cardano was a fascinating physician of the Renaissance whose 
diverse array of achievements was accomplished despite overwhelming 
personal faults. 

 
The Life History of Jerome Cardano 
 
Jerome Cardano was a brilliant man of the Renaissance with significant accomplishments in 
a large variety of disciplines.  He was a highly regarded Renaissance physician; at one point 
he was referred to as the “greatest physician in the world”(1). He received countless offers 
from many such as Pope Gregory XIII, King Charles V and Mary Queen of Scotts to serve as 
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court physician, and was appointed Rector of the College of Medicine in Milan.  He was 
also a prolific author, with a staggering 233 works to his name.  The topics varied from 
medicine, cosmology, and religion to how to be a successful gambler.  He was also a 
prominent Renaissance polymath who contributed to physics, biology, mathematics and 
philosophy.  Many of Cardano’s theories and inventions are still used today.  So why is it 
then that many of us have never heard of the Cardano?  Perhaps there is more to him than 
meets the eye.  Let us travel back into the life history of Cardano, whose personal life is as 
intriguing and colourful as his academic career. 
 
Cardano was born in Pavia, Italy in 1501(1).  He was born illegitimately, a fact that would 
haunt him in his adult life, to a notorious Italian lawyer and a widow more than 20 years his 
junior.  He was also born despite the fact that his mother tried in vain to abort him twice (2).  
Cardano’s childhood was unremarkable except for the fact that he was sickly, which made 
him more inclined to pursue academics pursuits. Also, his parent’s relationship was 
extremely tumultuous.  His mother and father didn’t live together until late childhood, and 
Jerome was constantly reminded of how he was a burden to his young and poor mother.  
After Cardano’s father moved into the household he became an important influence on 
Jerome (2).  Fazio was a lawyer by trade, but was remembered in history instead for his 
mathematical acuity.  Fazio was an expert in geometry and taught mathematics at the 
University of Padua.  He was even an occasional consultant for Leonardo da Vinci (3).  He 
was a well-known member of the community, but perhaps not for his academic 
contributions, but his abrasive nature and addiction gambling.  Fazio’s personality and 
gambling problem eventually cost him his life - he was killed during a card game as a result 
of being caught cheating. 
 
In 1518 Cardano began university studies at Pavia University and received a B.A. in 1521(3).  
After his first degree, he decided to pursue an MD. It is from here that Cardano’s life 
becomes increasingly interesting. He inherited his father’s mathematical inclination but also 
his undesirable personality and interest in gambling.  In fact, Cardano used his gambling 
winnings to finance his way through medicine.  Unlike his father who resorted to cheating to 
win, Jerome developed the theory of mathematical probability and applied this knowledge to 
calculate odds in games of cards and dice.  The first book he wrote at the age of 23, called 
“The book on games of Chance” described his new theories of probability (4).  The theories 
described in this book were found to be useful in trade and commerce, and the general 
principles are still used in almost every major business today (see Appendix)(5). 
 
It was during his medical education that Cardano’s confrontational personality began to 
hinder his career.  He was well aware of his nature, which he described himself as: 
 

 Unique and outstanding amongst my faults- the habit, which I persist in, of 
preferring to say above all things what I know to be displeasing to the ears of 
my hearers.  I am aware of this, yet I keep it up wilfully, in no way ignorant of 
how many enemies it makes for me. (6)  
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Upon graduation in 1525, he was declined admission into the College of Physicians in 
Milan for the first time.  Although it was well known that it was because of his personality, 
the official reason for the rejection was because of his illegitimate birth. 
 
Because he was denied admission into the College of Physicians, Cardano could not practice 
medicine in Milan and was forced to move to a small Italian village called Saccolongo in 
1526 (2).  He set up a small and largely unsuccessful practise here that went bankrupt 
numerous times.  In 1531 he married a woman called Lucia and together they had three 
children- Giambatista, Aldo, and a daughter whose name he did not mention once in his 
autobiography (she became a prostitute who died of syphilis, and hence not highly regarded 
by her father)(5).  Cardano continued to apply to the College, but was rejected again and 
again.  He reverted back to gambling.  However, his luck was not so good this time around 
and he spent what was left of an inheritance from the death of his father as well as pawned 
most of his family’s belongings (3). 
 
Poverty stricken, the Cardano’s moved back to Milan where Jerome was fortunate enough to 
take the position that his father used to hold as a math lecturer in Pavia.  From here his life 
began to improve for the better. In his free time he began to see a few patients unofficially 
and started to develop a reputation as a marvellous physician. Most of his clients were 
nobility, who claimed Cardano hailed “miraculous cures”(2).  Despite this, Cardano was 
once again refused admission into the College in 1536.  This infuriated Cardano and he 
foolishly decided to publish a book called “The Bad Practice of Medicine by Physicians” 
which openly criticized the member of the College: 
 
 The result of tribal insecurities of men who banded themselves together and 

showed to the world a surface of pomp and learning that satisfactorily 
concealed from the beholders the depth of ignorance beneath. (7) 

 
After a few years, Cardano’s reputation as a good physician grew dramatically.  Eventually it 
became so widespread that with considerable pressure from the local nobles the College did 
finally grant him admission.  Cardano’s career began to flourish. 
 
Aside from a successful medical practice, Cardano spent a significant amount of time pursing 
other fields of interest.  In 1545 he published what is considered his greatest work – Ars 
Magna (The Great Art) - that explained how to solve cubic equations by using radicals (2). 
This is considered one of the greatest mathematical works to emerge from the Renaissance, 
but it too is not without controversy.  It is alleged that Cardano stole this method from a close 
friend Niccolo Tartaglia.  It is said that Tartaglia revealed his theory to Cardano one night, 
but only after making Cardano swear an oath: 
  

I swear to you by God’s holy Gospels, and as a true man of honour, 
not only never to publish your discoveries, if you teach me them, 
but I also promise you, and I pledge my faith as a true Christian, to 
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note them down in code, so that after my death no one will be able to understand 
them. (3) 
 

Despite this oath, Cardano proceeded to publish Tartaglia’s method. In his defence, it is 
thought that Tartaglia did invent the method but did not truly understand why it worked or its 
applications in the more advanced way that Cardano did.  Also, Cardano claimed that the 
method had been developed a number of years earlier by a man called Scipione del Ferro, 
and therefore he felt justified in breaking his oath to Tartaglia (3).  Although Cardano 
claimed innocence his betrayal of Tartaglia came back to haunt him in later years.   
 
After the death of his wife Lucia in 1546 Cardano entered into a period of great prosperity.  
His books became bestsellers.  He was appointed Rector of the Medical College in Milan and 
earned the reputation of “best doctor (and even best scientist) in the world”(3).  During this 
time he was offered many prestigious positions as court physician, as mentioned earlier, for 
people such as Pope Gregory XII and Charles the V, all of which Cardano declined.  One of 
the more lucrative offers was from the King of Denmark.  He offered Cardano a very large 
annual wage in addition to living expenses, five personal servants and three horses (3).  
Cardano quickly declined this offer, however, because of Denmark’s inhospitable climate. 
 
Cardano did accept one position in 1552 for the Archbishop of St. Andrew in Scotland (6).  
The Archbishop was near death and desperate for a cure for his severe asthma.  Cardano’s 
fame preceded his arrival, and upon setting foot in Scotland he was treated as a celebrity.  
Whether by luck or intelligence Cardano quickly discovered that the bishop’s ailing health 
was due to a feather allergy.  He replaced the Archbishop’s down-filled pillows and 
mattresses with silk spun ones.  Within two months the Archbishop had a complete and 
“miraculous” recovery (3).  Although the Archbishop pleaded for Cardano to remain on as 
court physician, he returned to Italy and to his medical practice and professorship.  Before 
leaving, however, Cardano did gain the favour of the Archbishop who promised his help to 
Cardano in any way he may need in the future. 
 
Cardano’s success continued for the next few years until 1557- the year that marked the 
beginning of the end.  It began with troubles with his eldest son, Giambatista.  Giambatista 
was the treasure of Cardano’s life.  He followed in his father’s footsteps and became a 
medical doctor in 1557(3).  After graduation he met a woman called Brandoni di Seroni, 
whom Cardano loathed and called “a worthless, shameless woman”(6).  Despite his father’s 
objections, Giambatista married Brandoni and they moved in with her parents.  The di Seroni 
family began to extort the Cardano’s for money as the wealth and influence of Jerome 
Cardano was well known.  In addition Brandoni was an unloving and unfaithful wife.  She 
bore Giambatista three children, yet claimed that they were not his.  Eventually, the di 
Seroni’s drove Giambatista over the edge and he poisoned his wife (3).  He was arrested, 
confessed to his crime, and despite the resources of his father was convicted of murder.  He 
was sentenced to death.  The only hope to save his life was to pay the di Seroni’s an 
enormous sum of money, the likes of which even Jerome Cardano did not come close to 
possessing.  Despite his greatest efforts on April 13, 1560, Jerome’s son was executed (6). 
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Jerome was tortured by the fact that even with all his money and power he could not save his 
son’s life.  Also, his battle to save his son turned public opinion against him.  Cardano was 
now the father of a convicted murderer.  With his life once more in shambles, he abandoned 
his post in Milan and moved to Bologna, where he took up a post of professor of medicine 
(2). 

 
Despite the move things did not improve for Cardano.  Enter Aldo, Cardano’s youngest son.  
Aldo was a compulsive gambler who possessed the base character of his father and 
grandfather.  In 1959 Aldo gambled away all his possessions in addition to a large sum of his 
father’s money. In a move of desperation, Aldo broke into his father’s home and stole as 
much money and valuable items as he could find.  Cardano discovered that Aldo was 
responsible for the burglary and reported him to the local authorities (2).  Aldo was banished 
from Bologna.  Jerome Cardano had created another enemy. 

 
In 1570 Cardano was questioned and imprisoned by the Inquisition.  He was arrested for a 
number of reasons but primarily because he cast the horoscope of Jesus in which he 
attributed the events of Jesus’ life to cosmology rather than divinity, and because he didn’t 
use Roman numerals in his algebraic publications (7).  However, it is likely that he wouldn’t 
have been imprisoned had it not been for his son Aldo and Tartaglia.  They collected 
evidence against Jerome and repeatedly disclosed incriminating details to the Inquisition in 
order to get revenge.  In return for his disclosure, Aldo was rewarded by being appointed to 
the position of public torturer and executioner for the Bologna Inquisition (7). 

 
Cardano’s imprisonment only lasted a few weeks as he was granted a favour from the 
Archbishop of St. Andrews, whom he had cured of asthma years earlier.  The Archbishop 
appealed for Cardano’s release to the Pope with the words “For he is a scholar who troubles 
only with preserving and curing bodies in which God’s soul may live to their greatest 
length”(7). 

 
As he predicted through astrology (to the day) nearly thirty years earlier, Jerome Cardano 
died poor and alone in Rome on September 21, 1576, at the age of 75(3). However, keeping 
true to form he managed to make this moribund prediction come true by committing suicide.  
And thus ended the tumultuous life of a controversial, bitters and perhaps ingenious man. 
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Additional Contributions 

 
• As mentioned in the essay Cardano wrote 233 works on many topics including medicine, math physics, 

philosophy, religion, music and astrology.  His most famous works are(3): 
  - De ledo aleae, The Book on Games of Chance (1520) 

 - The Bad Practice of Medicine by Physicians (1536)- the book in which Cardano openly criticized 
the College of Physicians in Milan 

 - Artis magnae sive de regulis algebraicis liber unus (1545)-The book that caused a flurry of 
controversy due to alleged plagiarism 

 - De Subtilitate (1550) and De rerum varitate (1557)- treatises on physics, mechanics, cosmology and 
various occult sciences 

 - De Vita Propria Liber (1575)- An autobiography, one of the first to ever be published 
• Invented the Cardan shaft that is used today in rear wheel drive cars.  It absorbs the vertical movement of the 

vehicle, which provides a smoother ride and better efficiency (2). 
• Developed the first mathematical theory of probability and risk.  Cardan used this to improve his chances in 

gambling, but it was later used by banking houses to calculate the odds of return of investment for trading 
companies.  This method is still used in commercial business (3). 

• Invented Gimbal suspension, which is a device with two independent concentric rings free to turn around 
their respective axis.  They are used to help to determine navigational position on a ship regardless of 
pitching (2). 

• Was the first to publish a method to solve cubic equations using radicals.  This method is referred to as 
“Cardano’s Solution” today.  During his time it was practically useless, but became valuable later during the 
development of quantum and electrical physics (5). 

• Wrote about the idea of evolution (creation as natural development) 300 years before “Origin of Species” (8) 
• Developed several theories in geology such as erosion and the cycling of water (2) 
• Developed “Metoscopy”, which is the art of interpreting the character and destiny of a person by the lines in 

their forehead (6) 
• Improved the idea of the “camera obscura” by adding a lens 
• In the field of mechanics, he was the first to prove the impossibility of perpetual motion (6) 
• Helped develop the technique of “bell stopping”, used today by bagpipers (9) 
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ABSTRACT 
 

Modern surgical practice owes much to the introduction of volatile gases to 
reduce the pain of surgery and Lister’s concept of antisepsis.  Although ether 
was used prior to October 1846, in that year news of Boston dentist William 
T. G. Morton’s use of ether convinced the world of the efficacy of ether. The 
news of the remarkable effects of ether spread quickly on both sides of the 
Atlantic and its use emerged in all major centers within months, despite 
much skepticism.  The discovery of ether anesthesia was reprinted in one of 
the only two English medical journals in the country, The British American 
Journal of Medical and Physical Science, a month after its announcement, 
and Canada joined the world in the race to implement this new discovery. 
  
Canada’s doctors were by no means blind to the possibilities represented by 
the discovery of ether.  Four months after Morton’s demonstration of ether 
in the Massachusetts General Hospital, in January of 1847, Dr. Horace 
Nelson and his colleague Mr. Webster in Montreal were able to buy the 
secret to Morton’s “Letheon Gas” and inhaler. They proceeded to 
experiment with the gas first with dogs and then themselves.  There were a 
dozen cases reporting the use of ether in the Canadian literature in 1847. 
 
Canadians have played an active role in the implementation and research of 
anesthesia since its discovery.  In the beginning anesthesia was used with 
varying degrees of success by people of varied experience.   By the end of the 
nineteenth century it became unthinkable to submit a patient to surgery 
without anesthesia.  The increasing complexity of surgery that was permitted 
by anesthesia and the severe repercussions of an improperly administered 
anesthetic precipitated the demand for the specialization of anesthesia. 

 
Modern surgical practice owes much to the introduction of volatile gases to reduce the pain 
of surgery and Lister’s concept of antisepsis.  The man to first use ether as an analgesic was 
Dr. Crawford Long, a Georgian, who operated on a Mr. Venable on March 30th 1842 to 
remove a neck mass.  Dr. Long did not publish his results however until 1849 in the Southern 
Medical Journal.  After that in December 1844, Horace Wells arranged a demonstration at 
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the Massachusetts General Hospital of the use of nitrous oxide to extract a tooth.  
Unfortunately the patient gave a muffled cry and Wells was humbugged off the stage.  When 
asked later, the patient said he had felt no pain. Although ether was used prior to October 
1846, in that year news of Boston dentist William T. G. Morton’s use of ether convinced the 
world of the efficacy of ether. The news of the remarkable effects of ether spread quickly on 
both sides of the Atlantic and its use emerged in all major centers within months, despite 
much skepticism.  The discovery of ether anaesthesia was reprinted in one of the only two 
English medical journals in the country, The British American Journal of Medical and 
Physical Science, a month after its announcement, and Canada joined the world in the race to 
implement this new discovery.  
 
Canada’s first medical school, the Montreal Medical Institute, was founded in 1822, and the 
Toronto School of Medicine was just established in 1843. Canada’s medical profession 
largely consisted of isolated practitioners who had been trained in other countries.  However, 
Canada’s doctors were by no means blind to the possibilities represented by the discovery.  
Four months after Morton’s demonstration of ether in the Massachusetts General Hospital, in 
January of 1847, Dr. Horace Nelson and his colleague Mr. Webster in Montreal were able to 
buy the secret to Morton’s “Letheon Gas” and inhaler. 
  
Nelson and Webster proceeded to carry out a series of vivisections on etherized dogs in order 
to ascertain the properties of the gas.  “In three minutes and a half, he (the dog) was under 
the full influence of the ether.”  They proceed to remove the animal’s skin and his right leg; 
“not a moan was heard, not the least starting” and after his thorax was opened and his ribs 
broken he was revived “By the aid of a little ice cold water poured down his throat.”(Nelson 
1847, 35) They then tried the gas on each other in the presence of a few other colleagues.  
Next, Webster administered ether while Nelson and his father removed a 2 lb tumour from a 
patient.  Unfortunately Webster’s claim to being the first Canadian to use ether on a human 
was presumptuous.  Dr. J. Douglass employed ether in March 1847, just a few weeks earlier 
than the Nelson/Webster operation, to amputate some toes (Douglass 1847, 338).  Canadian 
literature for that year contains about a dozen accounts of uses of ether anaesthesia (Matsuki 
1974, 92).   
 
Not all early uses of ether were successful.  When a patient in the Montreal General Hospital 
required an amputation, “several protracted attempts were made… to induce the narcotic 
effects of the ether, but without success; the leg was afterwards removed in the ordinary way.  
As a man had been of very intemperate habits… these habits may have influenced the 
susceptibility of the patient to the influence of the ether.” (Editorial Note 1847, 338).  The 
author of this article postulates a now well-known fact that substance abusers generally 
require more anaesthetic to achieve sedation. 
 
The mechanism of ether remained unknown. Suggested but not proven side effects included 
convulsions, protracted stupor, suffocation, dissolving red blood cells, thickening of blood, 
“high cerebral excitement” and poisoning of the fetus (Pernick 1985, 37).  The advent of 
chloroform in 1848 was met with excitement. The advantages of chloroform included a 
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shorter induction time, no throat irritation and easier control.   The first Canadian to use 
chloroform was Dr. Worthington of Sherbrooke. In January 24 1848, he used it to examine a 
fractured hip with only partial pain relief (Worthington 1848, 326).  The following day Dr. 
Worthington has more success using chloroform to remove a tumour of the head. Also in 
January 1848, Dr. Holmes of Montreal employed chloroform for the first time in Canada for 
parturition (Holmes 1848, 263).  Dr. Holmes’ inexperience led him to apply the chloroform 
with a sponge to a struggling patient, leaving red marks on her face. The patient complained 
of burning and choking.   
 
At that time, “We in Canada, follow the practice of the British in the use of chloroform in 
preference to the safer anesthetic-ether” (Hingston 1874, 47) This may be attributable to the 
fact that the deaths were not local. Whereas England and the United States experienced 
deaths from chloroform within months of its introduction, Canada’s first death didn’t occur 
until February 1, 1858, 10 years after the introduction of chloroform (1858, 425). Deaths 
from chloroform were most often due to sudden cardiac arrests as was the case in the second 
and third Canadian deaths, in 1861 and 1863.  What became very scandalous about these 
deaths was that these patients might have been revived had there been a functional magneto-
electricity machine in the room. “But how will profession judge the surgeon in the present 
instance, who, unwarned by past negligence, still keeps no electrical machine in order, 
against the time of need; and another patient sinks into the sleep of death?” (Editorial 1863, 
8). 
 
Anaesthesia in the nineteenth century was far from an exact science.  Ether’s miraculous 
properties prompted its use as a cure for cholera (Howell, 1975, 80) and for pain control in 
tetanus (Crawford 1847, 1999) with no success.  Administration of the anaesthetic started 
with an arbitrary amount and continued until insensibility was achieved.  Practices varied 
from hospital to hospital.  “The surgeons of Montreal General Hospital always measure the 
chloroform, giving one fluid drachm, at first, and repeat it in obstinate cases … continue with 
half-drachm inhalations, until the patient is fully under its influences.  In the Hotel Dieu 
Hospital chloroform is not measured…is guessed at, at first, and a less quantity employed 
afterwards.” (1863, 8) The modes of application ranged from handkerchiefs and sponges to 
masks with inhalation tubes. Patients who overdosed on chloroform were sometimes revived 
by unusual but very Canadian means.  This was recounted by T. S. Cullen around his stay at 
the Toronto General Hospital 1890-1891: “Now and again a patient would take chloroform 
badly, and sometimes would stop breathing. On such occasions if it were during the winter 
Dr. O’Reilly would rush out and look for a large icicle.  This would be inserted into the 
rectum and in some instances it was remarkable to see how quickly the patient responded to 
the stimulus.”(Cullen, 1922, 66). 
 
The Americans have constantly debated whether technicians, nurses, or physicians should 
be responsible for applying anaesthetic.  Canada’s medical profession, however, has always 
maintained that anaesthesia is within their practicing boundaries (Harold 1960, 859).  
However, this did not necessarily mean that the individual applying the ether or chloroform 
in Canada was trained, experienced, or qualified.  Often, the job of applying the anaesthetic 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 50 ~

was given to any doctor or medical student available, irrespective of previous experience or 
training (Roland 1964, 437).  Some schools offered a small fee to medical students who 
were told to observe the rate of breathing and to keep a hand on the pulse of the patient. It is 
surprising that many more deaths did not occur. 
 
Although anaesthesia was implemented rapidly, there was significant opposition. Before the 
advent of anaesthesia, surgery was a specialty for those with strong stomachs and hard 
hearts.  To these veterans of the loud, clamoring operating room, the idea of a quiet 
atmosphere with no struggling patient was simply unnatural. Because the mechanism by 
which ether worked was unknown, people questioned the true nature of the insensibility 
achieved by the gas and others in its class.  What if instead of becoming insensate during the 
operation, the patient was merely paralyzed, unable to scream and then amnesiac of the 
incident afterwards (Pernick 1985, 37).  If this were truly the case, then anaesthetics were the 
most severe form of cruel and unusual punishment. Others saw the need for a painkiller but 
were “skeptical as to the good results which are frequently promised to flow from the 
employment of new remedies.” Eventually the profession was persuaded by “the mass of 
evidence which has certainly convinced us most forcibly, that a means is now presented for 
mitigating… the excruciating pain and agony which are necessarily attendant upon 
operations of any magnitude.”(Editorial 1847, 304)  
 
Much of the opposition to anaesthesia was founded on the idea that certain individuals didn’t 
need anaesthesia.  Surgeon generals refused to use anaesthetics, claiming that their 
vigorously trained soldiers could face the trifle of the operating room.  Certain social classes 
were regarded as being more in need of anaesthetics than others.  Hardworking men who 
farmed the land didn’t need anaesthetics; upper class ladies usually of “nervous 
temperament” did.  “There were a few fortunate patients with a high pain threshold, or those 
like Tom, the old janitor of the first Toronto General Hospital, whose life had so accustomed 
him to discomfort that an operation was just one more ordeal, just another sample of life’s 
vicious ways.” (Jack 1981, 113) Old Tom had his operation in 1871 was seen smoking 
underneath a tree in the yard the next day.  
  
One social controversy concerning anaesthesia centered on women. It was believed that to be 
rendered insensible and unclothed in a room full of male doctors would greatly impinge on a 
young lady’s modesty.  There would be no one to keep the men in check and to prevent them 
from succumbing to their desires.  To take this one step further, an anesthetic seemed to give 
the surgeon too much power which could result in abuse.  Another controversy centered on 
Genesis 3:16:  “In sorrow shalt thou bring forth.”  Some believed that using anaesthesia in 
childbirth would be going against the will of God.  Reverend Abraham De Sola, in a series of 
Canadian publications, argued that the passage was meant to say “with travail shalt thou 
bring forth” and that the word “sorrow” was simply a mistake in translation from the original 
Hebrew to English (DeSola 1850, 227). He argued that there were therefore no theological 
problems with anaesthesia.  Sir James Clark must have been convinced by an argument such 
as this because in 1853 he requested that Dr. John Snow come to Queen Victoria’s side 
during the birth of her eighth child to administer chloroform and she called him back again 
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four years later for the birth of her last child, Princess Beatrice (Rushman, Davies and 
Atkinson 1996, 22).  Given the influence that British society still held on Canadian citizens, 
the use of chloroform by the royal family made the employment of anaesthetics more 
morally and socially acceptable. 
 
Anaesthesia encountered several obstacles but was universally accepted some 15 years later.  
Canadians have played an active role in the implementation and research of anaesthesia since 
its discovery.  In the beginning anaesthesia was used with varying degrees of success by 
people of varied experience.   By the end of the nineteenth century it became unthinkable to 
submit a patient to surgery without anaesthesia.  The increasing complexity of surgery that 
was permitted by anaesthesia and the severe repercussions of an improperly administered 
anaesthetic precipitated the demand for the specialization of anaesthesia. 
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ABSTRACT 

 
In 1858, physician John Snow published his treatise On Chloroform,  
featuring an image of a young, refined woman bearing a striking 
resemblance to the reigning Queen Victoria calmly inhaling gas.  Prior to 
this time, the use of anaesthetics in childbirth had been hotly contested since 
doctors, clerics and other authorities believed that women’s pain in 
childbirth was meaningful.  They cited Genesis 3:16, which describes a 
woman’s pain in delivery as a manifestation of God’s punishment for the 
original sin of carnal knowledge 

 
Into the mid-nineteenth century, physicians resorted to bloodletting as a 
method of depressing the nervous system and counteracting the pain of 
parturition.  They remained hesitant to employ narcotics, such as the 
amnesic-analgesic combination of morphine and scopolamine called “twilight 
sleep” for fear of diminished contractions and a depressed child. 

 
Following the British monarch’s request for chloroform upon two deliveries 
in the 1850s, educated women began asking their physicians for the same, 
thus ushering in a new era in obstetric pain management.     

 
In the first half of the 19th century, the advent of anaesthesia changed physicians’ treatment 
of pain and had an enormous impact on women’s experience in childbirth.  Of interest are 
perspectives of pain in the 19th century and the key figures that led to anaesthesia’s adoption 
in popular practice.  In 1847, obstetrician James Simpson became the first physician to 
administer anaesthesia to ease a woman’s labour pain.  For decades, historians touted him as 
the champion defender of anaesthesia in the face of religious opposition. 
 
The Curse of Eve was central to the controversy that swirled around James Simpson’s use of 
anaesthesia in obstetrics in 1847.  In the Judeo-Christian tradition, suffering was understood 
as integral to an individual’s salvation.  Men and women of Christian faith put forward the 
idea that a woman’s pain in labour was necessary to absolve her of the sins of the first 
woman.  Eve’s Original Sin was to eat of the fruit of the Tree of Knowledge and to tempt 
Adam to do the same.  Exile from the Garden of Eden was their punishment, and God cursed 
Eve, saying:  “In pain shalt thou bring forth children” (Genesis II: 16).  Thus, popular Church 
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interpretation of Scripture forbade the alleviation of labour pain, and Simpson’s new 
practice faced vehement opposition from members of the clergy.    
 
A look back at the events that led to the discovery of anesthesia offers insight into the 
pharmacological context of the time.  Traditional agents of pain relief in medical procedures 
included alcohol, opium, and bleeding.  At the turn of the 19th century, there existed a 
common belief that all disease was due to over-stimulation, and that this was manifested in 
the bounding of arterial pulses (Caton, 1999).  Benjamin Rush, a faculty member at the 
University of Philadelphia at the time, held this belief to be true, and as a physician, 
recommended that this symptom be alleviated  by bloodletting.  Rush contended that the 
distended veins and edema seen in pregnant women were problematic and most likely due to 
an excess of blood in their circulation.  He suggested letting patients’ blood while they stood 
upright in order to bring delivery on rapidly and lessen the pain a woman experienced in 
labour.  This crude method of pain alleviation was popular in Europe and in America into the 
second decade of the 19th century. 
 
The search for better methods of pain relief led to research in anaesthetic gases.  Nitrous 
oxide was known at the end of the eighteenth century and was used at parties called “frolics” 
in much the same way as beer on tap is used at modern medical student gatherings.  Georgia 
surgeon Crawford Long employed ether in eight experimental surgeries in 1842, but negative 
public opinion delayed publication.  In late 1844, dentist Horace Wells of New York used 
nitrous oxide in his practice, but public demonstrations of the substance failed.  As of 
October 16th, 1846, anaesthesia was accepted in surgical procedures.  On that day, William 
Morton -- a Boston dentist -- performed the first public demonstration of anesthesia for 
surgery at the Massachusetts General Hospital.    The scene is preserved in its entirety today 
as the “ether dome”, and is eternalized in the 1882 painting by Robert Hinckley.  Two weeks 
following the landmark operation, a description of the event was presented in the “Boston 
Medical and Surgical Journal”, and word of anaesthesia spread like wildfire. 
 
James Simpson learned of ether in London from surgeon Robert Liston.  He employed it in 
an obstetric case three weeks following the visit to London, and published an account of the 
trial in the “Edinburgh Monthly Journal of Medical Science” in March 1847.  As Professor of 
Medicine and Midwifery at the University of Edinburgh in Scotland, James Simpson had 
both a duty to make advances in his field and the influence to spread his ideas.  In those days, 
medical training included an apprenticeship or a period reading of medical literature.  New 
drugs were tested by curious physicians or by patients in desperate need of relief.  In his 
search for an ether replacement, James Simpson had dinner guests try out various 
compounds, including chloroform.   
 

“On awakening, Simpson’s first perception was mental.  ‘This is far stronger 
and better that ether,’ said he to himself.  His second was to note that he was 
prostrate on the floor.  Hearing a noise, he turned round and saw Dr. Duncan 
beneath a chair – his jaw dropped, his eyes staring, his head bent under him; 
quite unconscious, and snoring in the most determined manner.  Dr. Keith was  
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waving feet and legs in an attempt to overturn the supper table.  The naval 
officer, Miss Petrie and Mrs. Simpson were lying about on the floor in the 
strangest attitudes, and a chorus of snores filled the air. 
 
They came to themselves one after another.  When they were soberly seated 
round the table once more, they began to relate the dreams and visions they had 
had during the intoxication with chloroform.  When at length Dr. Simpson’s 
turn came, he blinked and said with profound gratification:  ‘This, my dear 
friends, will give my poor women at the hospital the alleviation they need.  A 
rather larger dose will produce profound narcotic slumber.’”     (Quoted in 
Fulop-Miller, 1938) 

 
As compared with ether, chloroform proved to be more powerful, easier to administer, of a 
more pleasing odour, and less irritating to the lungs and throat.  Chloroform represented one 
of the first very potent drugs of medicine, and this may be one reason why physicians 
experienced hesitancy when deciding whether to use it against the wishes of the Church.   

 
Simpson faced emphatic opposition to the use of anaesthesia in obstetrics from those who 
believed that childbirth was a “natural” process in which there should be little intervention by 
midwives or obstetricians.  One of these was Charles D. Meigs of Philadelphia.  He believed 
that pain was a part of the natural progression of labour and that relief of this pain need not 
be pursued.  “To be in natural labour is the culminating point of the female somatic forces … 
There is, in labour, no element of disease … I should feel disposed to clothe me in sackcloth, 
and cast ashes on my head for the remainder of my days [if a patient were to die from such] 
meddlesome midwifery” (Poovey 1988).  London obstetrician William Tyler Smith 
countered that women were now free to choose between pain and poison.  Another emphatic 
opponent was the Russian surgeon Nicolai Pirogof.  Pirogof maintained that surgeons were 
guided by a patient’s reactions during surgery, and that rendering them unconscious would 
pose a greater risk to them than the experience of pain.  On the obstetric use of anaesthesia, 
he expounded:  “And, finally, haven’t midwives and parturients and indeed all others viewed 
the agonies of delivery as an indicator of safety and a well-nigh holy accompaniment of 
childbirth” (Caton, 1999).  Ironically, Pirogof later renounced these convictions and authored 
one of the early textbooks on anaesthesia.  

 
At the time of anaesthesia’s discovery physicians were unsure of the role of pain – was it a 
component of the healing process, or was it unnecessary?  Quoting Galen, the second century 
Greek physician, Simpson opined:  “Pain is useless to the pained”.  He put forth the ancient 
use of opium to defend this position, and published mortality statistics on surgery patients 
who were anesthetised, showing that mortality had been reduced by one half versus those 
patients who had not been administered anesthesia.  Simpson equated this effect to potential 
benefits in midwifery, though he never published statistics from obstetric use of anesthesia.  
At that time, the maternal mortality rate was one death per 134 deliveries, while in surgery 
the mortality rate was fifty percent.  After assisting with only six deliveries where the mother 
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was given anesthesia for her labour pains, Simpson wrote:  “[ether’s] utility is certainly not 
confined to mere suspension and abrogation of conscious pain … but in modifying and 
obliterating the state of conscious pain, the nervous shock, otherwise liable to be produced by 
such pain … is saved to the constitution, and thus an escape gained from many evil 
consequences that are too apt to follow in its train” (Caton, 1999). 
 
Allying himself with Simpson on the issue was the Dean of Harvard Medical School, 
obstetrician Walter Channing, who published “A Treatise on Etherization in Childbirth, 
Illustrated by Five Hundred Eighty-One Cases.”  This was a rather unscientific paper 
summarizing the findings of a survey of anesthetised patients in which there were no 
controls, no admitted adverse effects, and the repercussions on uterine contractions were 
undecided.  Channing believed that ether did not affect the child and did not cross the 
placenta, since its odour could not be detected at the cut ends of the umbilical cord.  This 
notion was soon found to be faulty, as within a short time, another physician noted the smell 
of ether on the baby’s breath. 

 
In December of 1847, Simpson published the “Answer to the Religious Objections advanced 
against the employment of anesthetic agents in midwifery and surgery” in response to the 
Church’s condemnation of the alleviation of pain in childbirth.  This opposition was based on 
Scripture, and in particular the Genesis text that condemns women to pain in childbirth.  
Simpson argued that the meaning of the word sorrow could also be interpreted as “toil”, 
referring to a woman’s muscular effort against the anatomical forces of her pelvis in 
expelling the child.  Employing another verse of the Bible to defend the use of anesthesia, 
Simpson quoted Genesis 2:21:  “and the Lord caused a deep sleep to fall upon Adam; and he 
slept; and he took one of his ribs, and closed up the flesh instead thereof.”  If God had had 
mercy on Adam when removing his rib, Simpson contended, (borrowing Calvin’s 
interpretation of the passage), then so was it appropriate for a physician to relieve pain with 
anaesthetic. 

 
John Snow of London continued Simpson’s work.  His research showed physicians that 
anaesthesia could be measured and applied with predictable effects.  Some of Snow’s 
contributions to the field of anesthesia include his knowledge of the properties of anesthetic 
gases and their administration, as well as his extensive and objective observations of clinical 
encounters with patients, as documented in his personal casebooks. 

 
Queen Victoria was certainly the most prominent of John Snow’s obstetric patients to receive 
chloroform upon delivery of her children.  Sir Charles Locock, the queen’s accoucheur, was 
in communication with Snow from 1850, when Prince Albert had expressed an interest in 
anaesthesia.  The queen waited until 1853 for the experience of anaesthesia, administered for 
the birth of Prince Leopold, Duke of Albany.  Snow’s account of the event is eternalized in 
his casebook. 
 
 “Administered Chloroform to the Queen in her confinement.  Slight pains had 

been experienced since Sunday.  Dr. Locock was sent for about nine o’clock  
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this morning, stronger pains having commenced, and he found the os uteri 
had commenced to dilate a very little … At a twenty minutes past twelve by a 
clock in the Queen’s apartment I commenced to give a little chloroform with 
each pain, by pouring about 15 minims by measure on a folded little 
handkerchief.  The first stage of labour was nearly over when the chloroform 
was commenced.  Her Majesty expressed great relief from the application, the 
pains being very trifling during the uterine contractions, and whilst between 
the periods of contraction there was complete ease.  The effect of the 
chloroform was not at any time carried to the extent of quite removing 
consciousness.  Dr. Locock thought that the chloroform prolonged the 
intervals between the pains, and retarded the labour somewhat.  The infant 
was born at 13 minutes past one by the clock in the room … consequently the 
chloroform was inhaled for 53 minutes.  The placenta was expelled in a very 
few minutes, and the Queen appeared very cheerful and well, expressing 
herself much gratified with the effect of the chloroform.”    (Ellis, 1994) 

  
A criticism of the use of anesthesia was written by Thomas Wakley, editor of the “Lancet”, 
condemning the use of a drug considered dangerous to relieve the queen’s pain in birthing.  
However, this editorial was largely ignored, and the next time the queen was given 
anesthetic, on the birth of Princess Beatrice, no public comment was made, leading us to 
believe that the issue was resolved. 

 
History books have repeated time and again the story of James Simpson’s defence of 
woman’s right to labour pain relief; however current thought begs to know where exactly the 
supposed opposition came from.  Simpson’s arguments for anaesthesia are based on religion, 
and thus historians have traditionally accused the Church of impeding its progress.    
 
The story of the curse of Eve and the emergence of anaesthetic use in popular medicine 
exemplifies a case of misguided history.  Modern scholars, most notable Farr, Adams and 
Maltby, have searched for evidence of religious opposition based on the Genesis text which 
condemns women to pain in childbirth, and has come up empty.  Documentation of Church 
opposition to obstetric anaesthesia simply does not exist to an extent that warrants the 
volume of text written about Simpson’s era.  A. D. Farr has suggested that Simpson’s 
pamphlet was written in anticipation of a scathing speech by Liverpool surgeon A. S. Parkes.  
The surgeon is presumed to have mounted an attack on the medicinal use of anaesthesia at a 
conference in Edinburgh, but no such remarks were documented in the event’s minutes 
(Adams, Maltby, 2002).   

 
Simpson gives us a clue to the impetus of the pamphlet in a letter written to London 
physician Proferoe Smith on July 8th 1848. 
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“Here in Edinburgh, I never now meet with any objections on this point, for 
the religious, like other forms of opposition to chloroform, have ceased 
among us.  But in Edinburgh matters were very different at first; I found many 
patients with strong religious scruples on the propriety of the practice.  Some 
consulted their clergymen.  One …stopped me to say that he was just 
returning from absolving a patient’s conscience on the subject, for she had 
taken chloroform during labour, and so avoided suffering, but she had felt 
unhappy ever since, under the idea that she had done something very wrong 
and sinful.”  (Adams, Maltby, 2002) 
 

In newspapers, letters of correspondence and other documents, few examples of clergy 
opposition have been found by today’s history scholars, and no official protestation by the 
Church has been found whatsoever.  If the issue was as controversial as Simpson’s pamphlet 
suggests, one would expect some documentation to counter his opinion, but it seems that the 
history of the religious debate surrounding anaesthesia in obstetrics has been grossly 
exaggerated by repetition of erroneous information.   
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ABSTRACT 
 
Dr. Robert George Brett is one of the most important figures in Western 
Canadian medicine. As practitioner, teacher politician and businessman 
Brett was invaluable in laying the groundwork for healthcare in Canada.  He 
is widely recognized for his ventures in business and health during the early 
years of Banff (Brett being the first physician in Banff)1.  However, equally 
significant are his political accomplishments that contributed immensely to 
the development of the West and the nation as a whole.  Of particular 
importance is his role in the formation of the Medical Council of Canada 
(MCC) and the Canada Medical Act in 1912. This set the basis for a 
nationally recognized medical examination and registration system and, in 
essence, united the country’s medical community. 
 
After obtaining his MD in 1872 in Ontario, Brett gradually moved westward. 
He eventually established himself in the Rockies presumably drawn by the 
lucrative medical construction contracts with the Canadian Pacific Railway. 
These ties helped solidify his business ventures leading to the construction of 
the famous Brett Sanatorium in Banff, Alberta (1887) contributing 
immensely to the growth of the tiny mountain rail side community.  
 
In 1889 Brett entered the world of medical politics. He was elected the first 
vice-president of the North West Territories (NWT) Medical Council and 
chaired the newly formed NWT College of Physicians and Surgeons. In 1906 
Brett became the first president of both the Alberta Medical Association and 
the Alberta College of Physicians and Surgeons. Although the provinces and 
territories were beginning to organize, a national standard of certification 
did not yet exist making it difficult for practitioners to move amongst the 
regions. In 1885 a push was led by Dr. Thomas Roddick (soon joined by 
Brett) directed at legislating a solution. Few attribute the success of the 
“Roddick Act” movement to the efforts of Brett. Beginning with his role in 
the establishment of the Western Canadian Medical Federation in 1907, he 
eventually brought the rest of the western provinces on board. In 1912 the 
Canada Medical Act was passed and the Medical Council of Canada was 
founded. 
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The Early Years 
 
Brett was born in Strathroy, Ontario in 1851. He attended medical school at the University of 
Toronto and graduated in 1874 from Victoria College at Cobourg, Ontario2. A businessman 
at heart, he was soon drawn to the get-rich-quick boom in the West. After marrying Louise 
Hungerford in 1879 he packed in his MD and in 1880 found himself in Winnipeg to 
capitalize on the real estate market. However, his first business ventures were destined to 
failure and he quickly tacked his degree back up on the wall in order to pay back his debts 3. 
 
Brett left Winnipeg in 1883 but not before playing a key role as one of the founders of the 
Manitoba Medical School. “He became the first professor of materia/medica and therapeutics 
and years later he was named professor emeritus in Obstetrics and Gynecology” 4. His efforts 
were again repeated in 1912 as he was one of the medical leaders that helped found the 
University of Alberta Medical School.5 

 
Banff 
 
Determined to succeed in business he took up with Canadian Pacific Railway (CPR) on its 
westward expansion. It is thought that Brett held the CPR medical construction contracts 
from1881-1883 6; however, he was affiliated with them for many years. In fact, it was 
through this venture that he was brought further west, first to Calgary and then on to the 
mountains. Along with Dr. G.T. Orton they oversaw the medical care of the workers through 
expansion into the Rockies. They had several physicians working under them and were 
involved during the construction through Siding 29 (Banff), Laggan (Lake Louise), Kicking 
Horse Pass as well as Roger’s Pass6. 
 
Practicing medicine on the rails posed some considerable challenges. Ailments ranged from 
general work related injuries to appendicitis to infectious diseases. The most serious 
documented medical problem was Mountain Fever. This is now recognized as being typhoid, 
a major problem due to poor sanitation in the camps7. The workers were often quite a ways 
from any major town site let alone a hospital. It was thus more efficient to bring the hospital 
to them. On top of the clinics run at the worksite, Brett often worked out of a boxcar 
equipped with the necessary, albeit limited, supplies and staff 8. Working alongside his 
colleague Dr. Orton, Brett’s mobile clinic was able to treat most of the ailments. In fact, 
during the 1884-1885 expansion through Roger’s Pass only four men of the 10,000 - 12,000 
workers are thought to have died9.  
 
The CPR contracts had brought Brett to the Rockies which he immediately fell in love with. 
With the picturesque backdrop and miracle waters of the springs Brett quickly saw the 
potential of the region and chose Siding 29 (now known as Banff) as his new base of 
operations. Of particular interest to him was the Cave and Basin hot spring pools frequented 
by the rail workers. Health spas and sanitoriums were very big in America and Europe and 
Brett was keen to capitalize on the highly mineralized waters of the springs in the 
construction of his own health resort10.  
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Upon further chemical analysis the water was found to contain chlorine, sulphuric acid, 
silica, lime, magnesia as well as trace amounts of lithia10. It was claimed to have successfully 
been used in the treatment of: 

 
“sciatica, neuritis, kidney and bladder troubles, torpidity of the liver, 
functional digestive disorders, skin diseases, neurasthenia and alcoholism”11 
as well as gout, jaundice, rickets, small pox, syphilis 12 

 
There are multiple early testimonials regarding the curative properties of the waters. One 
individual, who had not walked in two years and was so ill that “he or she could not even 
tolerate the motion of a carriage”, stated the following: “In three weeks after coming here I 
walked down to Banff, and in five, I ran a foot race. Praise God”. In 1901, Dr. White, 
another local physician and one well versed in the curative properties of spring waters, 
“found that none were superior to the Banff springs for the cure of certain ailments.” 11 The 
waters even garnered support from the great William Osler.12 
 
Success seemed imminent with Brett’s combination sanitarium and hotel.  However, a major 
barrier to Brett’s endeavors was that the hot springs happened to be located in the newly 
established Rocky Mountain Park, Canada's first National Park.  Any building within the 
Park required a permit 13. Both the Government and the CPR had a vested interest in the 
development of the Park as a major tourist destination. Again, Brett’s ties with the CPR 
granted him a foot in the door and he became one of the first developers of the region. 
Backed by the CPR, he applied for a hot springs lease in 1885 and the building of Brett’s 
first Sanitarium was started. Visitors came throughout construction.  In 1886 the Grandview 
Villa was built to accommodate those unable to make the journey from the Sanitarium site to 
the upper springs. By 1887 the Banff (Brett) Sanitarium was open for business11. 
 
While originally designed with a focus on health and healing the Sanitarium was as much a 
holiday destination as it was hospital. It was attended by tourists and invalids alike and no 
one was turned away. In brief, the complex contained: 50 hotel beds, tennis courts, 40 invalid 
beds contained within the separate hospital building, a cricket pitch and team, a barber shop 
and multiple tubs and plunges. Sometime after 1895 it also obtained an x-ray machine, a 
rarity at the time, for “both treatment and pictures” 11. Payment depended on who the 
customer was. Never passing up an opportunity, Brett charged visiting steamship tycoon, Sir 
Hugh Allan, $900 for a single house call. Brett got an extra $100 and they called it even 14. 
 
The Sanitarium was also a popular dry-out destination for those suffering from alcoholism 
and soon garnered the nickname “the Boozorium”. Success in this regard was questionable 
given the Sanatorium’s reputation as “part hotel, part hospital, part pool room and part 
bar”15.  Even Brett’s famous bottled Lithia water, claimed to be good for the kidney and 
excellent at treating the effects of alcoholism (namely the hang-over), was suggested to work 
better with a dash of whisky, gin or rye. It was bottled at his private bottlery and sold up and 
down the CPR lines16. 
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Tourism in Banff flourished with Brett leading the way. He boasted two hotels even before 
the famed Banff Springs Hotel was built in 18885. Soon, however, the healthy inhabitants 
outnumbered the sick ones at what was now popularly known as “the San”17. In 1909 the 
second Brett hospital was constructed. It was a far cry from many of the hospitals in 
existence at the time and was described as having:  

 
“bright, sunny, spacious, airy and cheerful rooms…four sun parlors, tastefully 
furnished with a view to every comfort, [in addition to its] healing medicinal 
water and the constant restful presence of nature at her utmost beauty” 18 

 
It was also the site of Brett’s nursing school founded soon after the hospital opened 19. 
Graduates were qualified to work only at the Banff hospital but were given the option of 
continuing on there training at the Strathcona (later the University) hospital in Edmonton.5 
 
Politics 
 
As his entrepreneurial endeavors flourished so did his political career. In 1888 he was elected 
to the legislative assembly of the North West Territories (NWT) which, at the time consisted 
of what is now known as Alberta, Saskatchewan, most of Manitoba, northern Ontario and 
Quebec, Labrador and the presently recognized Territories. Acting as the Conservative 
representative for Red Deer he played a crucial role in the establishment of responsible 
government for the NWT. Soon thereafter he became a key supporter for the provincial 
status of the prairies. Six proposals were designed.  The one supported by Brett, as developed 
in a letter to the Calgary Herald in 1891, was a two province model (Alberta and 
Saskatchewan) which saw Calgary as the new capital of Alberta.5 

 
His political, medical and community services were recognized nationally in 1915 when he 
was appointed the second Lieutenant Governor of Alberta by Prime Minister Borden for two 
five year terms.20 Yet even with such a high accolade he still retained his relationship with 
the community. One humorous example occurred during a visit to the Peace River Country 
after his appointment where he was greeted by an old mountain trapper and former Banff 
resident. Coming into to town to see what all the pomp was about, the old man exclaimed, 
“Hell it’s only old Doc Brett!” 21.   
 
Medical Politics 
 
Two major barriers to the development of the Canada’s medical system existed at the turn of 
the century. One was the lack of a nationally recognized license and the second was the lack 
of an efficient body to enforce it. The establishment of a standard of practice acceptable 
throughout the Dominion was a major focus of Brett's throughout the latter part of his 
medical political career but is widely unrecognized in the history books.  
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As the 1888 MLA of Red Deer one of the first things he did was to amend the existing 
NWT Medical Ordinance which had been passed in 1886.  While this reaffirmed a regional 
authority it did not address the lack of organizing and enforcing bodies to oversee medical 
practice in the territories. The NWT did not yet have the equivalent of the Medical Councils 
and Colleges of Physician and Surgeons already existing in other provinces. This changed in 
1889. The yearly meeting of the Canadian Medical Association (CMA) was held at the Banff 
Springs hotel; it was the first west of Toronto.  Brett helped host the event.  It brought 
together the key players in Western medical politics and saw the establishment of the NWT 
Medical Council. Dr. G.A. Kennedy became the first president and Brett accepted the 
position of vice-president.22 
 
The NWT College of Physicians and Surgeon was established at the same time. Brett became 
chair of the Executive council which oversaw examinations and registrations which were 
controlled at a provincial and territorial level. Alberta became a province in 1905.  1906 saw 
the formation of the Alberta Medical Association and the Alberta College of Physicians and 
Surgeons with Brett elected the first president of both. 22 
 
The Western provinces were coming into their own and through his new appointments Brett 
found himself at the forefront of the national medical forum on examinations and licensure.  
Five major problems hindered the quality of practice in the Dominion since 1867.  

 
1. Unlicensed practitioners. 
2. The huge land mass and rapid expansion of the country. 
3. Variable medical standards from province to province. 
4. Provincialism (rooted largely in the legislation that said education was under 

provincial control). 
5. Licenses not nationally recognized restricting the movement of physicians around 

the Dominion. 23 
 
The major barrier to resolving these issues was the lack of a nationally recognized 
examination establishing the standard and providing a means to enforce it.  In 1867, the 
CMA was formed and the “Medical Act of the Dominion of Canada” was passed. Its goal 
was to establish a “central council for medical education for the registration of all licensed 
practitioners in Canada” 23. However, nothing was ever accomplished and the problems 
persisted. Dr. Thomas Roddick entered the debate spurred on by the difficulties he 
encountered assigning doctors from all over the Dominion to the medical service and militia 
during the 1885 North West Rebellion. During the 1894 CMA meeting it was agreed there 
should be a bill passed by each provincial legislature “securing a uniform standard of 
medical education and registration in all the provinces”23. Roddick took on the task of 
designing the original bill in which he envisioned the establishment of a nationally 
recognized certifying exam as well as a national body with provincial representation formed 
to oversee the implementation of the new standard.24  The Canada Medical Act, commonly 
known as the “Roddick Bill” was designed to unite the Dominion’s medical community and 
set a minimum national standard for registration as an MD. The Act passed by the House of 
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Commons in 1902 was “to become law as soon as the legislature of each Province… passed 
legislation accepting the provisions of the Roddick Bill” 25. 
 
While Roddick succeeded in laying the framework he was able to convince only a few of the 
provinces to sign on. Manitoba and the Maritime provinces (except New Brunswick) signed 
on in 1903 and Alberta and Saskatchewan in 1906. However, British Columbia, Ontario and 
Quebec refused to ratify it23. Unresolved issues regarding who would keep the registration 
fee (once the domain of the provinces) hindered the process. Moreover, many provinces also 
did not want to have their education standards dictated to them by the Federal government. 
This was legislated to be under the domain of the provincial governments and posed a 
significant barrier.23  
 
Brett was a strong supporter of the Roddick Bill and saw how integral the Act could be to 
strengthen the development of the healthcare system. Together with Dr. G.A. Kennedy Brett 
picked up where support for Roddick stalled.  The recalcitrance of B.C., Ontario and Quebec 
frustrated him and he felt that the Western provinces should not be held back. 
 
In 1907 the Western Canadian Medical Journal published its first issue. Its major goals were 
to: 

1. “Serve as a medium of communication between the different provinces”. 
2. “Direct the policy of the profession”. 
3. “Have a wide and sympathetic outlook on all the problems relating to the 

profession of the Dominion, regarding them from the standpoint of Canadians”. 
4. “Advocate reciprocity with the other provinces and the mother country…in the 

matter of medical registration”.26 
 
Through the journal Brett and Kennedy, amongst others, furthered the idea “that the 
Provinces of Manitoba, Alberta, Saskatchewan and British Colombia should form a 
federation for the purposes of having one examination” 28. This led to the formation of the 
Western Canadian Medical Federation (1907). It was, in essence, formed with the intention 
of applying Roddick’s concept of one exam in the West.  
 
Despite their efforts the proposal was not welcomed with open arms. B.C. continued to press 
for a national exam and by 1909 even Saskatchewan withdrew its support. However, Brett 
and Kennedy’s vigorous Western Canadian campaigning did not go unrecognized. The 
continued discussion, publicized through the WCMJ, did succeed in having the concept 
revisited on a national level. At the 1909 CMA meeting interest in the Canada Medical Act 
was revived. Over the next few years, discussion focused on amending the original “Roddick 
Act” rather than fighting it. Eventually all the provinces enacted the necessary legislation as 
defined in the original Bill. Ratification proceeded as follows27: 
 
  Manitoba - 1903   Nova Scotia - 1903 
  PEI - 1903    Alberta - 1906 
  Saskatchewan - 1906  New Brunswick - 1911 
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  BC - 1912    Quebec - 1912 
  Ontario - 1912 
 
The Canada Medical Act finally came into fruition by April of 1912 ending the eighteen year 
struggle. 
 
The official governing body became known as the Medical Council of Canada and was 
established on Nov 7, 1912. This was a nationally recognized body consisting of 
representatives from each province. Drs. Brett and Kennedy became the first representatives 
from Alberta 5.  Standards of practice were set on a national level through the Medical 
Council of Canada Examination (now known as the MCC Qualifying Exam) completion of 
which granted one a License from the Medical Council of Canada (L.M.C.C.).  Although the 
standards were nationally recognized the issuing of licenses was still under provincial control 
and they still retained the fee. The provincial Colleges retained their role as the licensing 
bodies.  A medical graduate could still practice within his or her province after passing a 
provincial exam. But, by 1930 virtually all Canadian graduates were writing the voluntary 
M.C.C.Q.E. 5. In 1917, BC became the first province to make the national exam mandatory. 
Suffice to say none of this would have been possible without the tireless efforts of Dr. Brett 
who succeeded where Roddick had failed and united the nation’s medical community.  
 
Brett remained actively involved in medical politics for the remainder of his career. After 
completing his term as the Alberta MCC representative he again became president of the 
AMA in 1914. In 1919, he became president of the Alberta College of Physicians and 
Surgeons. He returned to the MCC in 1921 when he became president5. 
 
Sadly, Dr. R.G. Brett passed away in 1929 due to heart disease. Future Prime Minister R.B. 
Bennett described him as “one of the last great pioneers of the West”29. Through his career 
Brett was integral to the founding of hospitals, medical schools, towns, territories and 
provinces. Although largely unrecognized, he played a vital role in the formation of the MCC 
which, to this day, defines the standard of practice of Canada’s medical community.  He died 
a well known and well loved man mourned by the local community as well as national 
dignitaries. 
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ABSTRACT 
 
Wanted:  “Strong, energetic Medical Women with post-graduate experience in 
midwifery for country work in Western Canada.  Women doctors who are able 
to live and work alone, without access to hospital facilities, treating whatever 
happens in remote areas – and the ability to ride a saddlehorse would be an 

advantage”. 
 
The year was 1929 and Dr. Mary Percy Jackson, of Dudley England, 
responded enthusiastically to this advertisement in the February British 
Medical Journal. After receiving the Queen’s Prize for the highest combined 
marks in medicine, surgery and obstetrics from the medical program at 
Birmingham University in 1927 and serving as a house physician for 2 years, 
Percy Jackson thought she was well trained and prepared for such a 
challenge.  She saw it as an opportunity for adventure and a chance to put 
her medical and equestrian training into action. 
 
What was supposed to have been a year long commitment turned into a 
lifetime of amazing contributions to communities in northern Alberta.  Dr. 
Percy Jackson cared for people in an area over 900 square kilometers 
around Battle River Prairie (and later in the area of Keg River), making 
most of her house calls on horseback.  Her medical practice consisted of 
dentistry, midwifery, treatment of infectious diseases, minor surgeries and 
treatment for accident related injuries.   In addition, she served as the public 
health officer and coroner.  She practiced medicine in harsh, primitive 
conditions with scarce resources – but she managed to treat her patients 
effectively and with compassion.   
 
In my presentation I will provide you with reasons as to why I believe Dr. 
Mary Percy Jackson dedicated her life to a medical practice in northern 
Alberta and, thereby, became one of the great pioneer physicians in the 
province.  
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Life and Career Highlights 
 
Mary Percy Jackson was born in Dudley England in 1904.  Her father was the director of a 
woollen manufacturing company and her mother was a teacher.  Mary’s parents valued 
education highly and sent their 2 daughters and 2 sons to school.  By age 10 Mary had 
decided that she wanted to become a doctor although she had never met a female physician.   
 
Mary attended the medical program at Birmingham University and graduated in 1927 
receiving the Queen’s prize for best all-round student.  She then completed 2 years of 
internships working as the House Physician in Birmingham General Hospital, in Obstetrics at 
Birmingham Maternity, in Anesthesia at Queen’s and as Casualty House Surgeon at 
Birmingham’s Children Hospital.  After 7 years of study in schools and hospitals which were 
crowded with people, Mary was fully qualified as a doctor and she was ready for a change.   
 
Dr. Percy Jackson had hoped to get a position doing obstetrics in Calcutta, India, however, 
the position was not available until the following year.  In the meantime she had to find 
another job.  One day while reading the British Medical Journal she came across an 
advertisement asking for medical women to work in Western Canada for a one year term.  
Percy was intrigued and she immediately wrote for information.  A response came from Dr. 
Emma Johnstone of the Fellowship of the Maple Leaf indicating that the work districts were 
in Alberta.  The areas were very isolated lacking roads, telegraph, telephone, and electricity – 
all of the amenities of civilization to which Mary was accustomed.  Dr. Johnstone 
emphasized that having equestrian experience would be a great advantage as transportation 
to see patients would be via horseback.  This opportunity sounded marvelous to Dr. Percy 
Jackson, who had taken up riding during her medical training to keep fit, and she applied for 
the job.   
 
The Alberta government quickly offered Percy Jackson a job and her journey to Canada 
began.  Mary sailed from England to Quebec in eight days.  She then took the train across 
Canada for six days and arrived in Edmonton.  As an introduction to Alberta and the type of 
work she would be doing, Mary was assigned to a Public Health Travelling Clinic.  The 
clinic consisted of two doctors, two dentists and four nurses.  They carried a complete 
operating theatre and hospital and performed dental work, removed tonsils and did minor 
surgery.  After one week of clinic work, Mary was notified that she had received a permanent 
posting in Battle River Prairie.  The settlement was four hundred miles north of Edmonton.  
There was no telephone, no telegraph, the nearest house to Mary’s was two miles away and 
she would have to ford the river on her horse to see many of her patients.  Before leaving the 
city she wrote her family saying “It sounds exciting and I think it is going to prove primitive 
enough” (Lehn, 1988). 
 
Dr. Percy Jackson’s district consisted of 640 km2 of area which she covered mostly on 
horseback.  She also traveled to see patients via automobiles, rowboats, horse-drawn wagons, 
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sleighs, dog sleighs and cabooses.  The conditions that Dr. Percy Jackson had to travel in 
were extreme.  In the spring and summertime roads were often impassable due to rain that 
turned the dirt into deep mud.  The mosquitoes and blackflies swarmed in the warm weather 
and attacked any exposed skin.  The rivers, swollen with spring run-off, were difficult to 
ford.  In the winter the roads could barely be defined and were drifted with many feet of 
snow and ice.  Temperatures dropped to below minus 50 degrees Fahrenheit and frost bite 
and hypothermia were an ever-present danger.  As well, if Dr. Percy Jackson’s house was not 
kept warm while she was out on a call then all of her supplies, medications, ink, food and 
water would freeze solid.   
 
The conditions in which Dr. Percy Jackson practiced were less than ideal!  She performed 
minor surgery and procedures on her own kitchen table and even performed an 
appendectomy on a six month old on top of her own sewing machine (Keywan, 1977).  
Conditions were rarely sterile and there was one instance when she was working on a 
maternity case and pigs and chickens were running around on the dirt floor and going under 
the bed where the patient was laying (Lehn, 1988).  To add to these challenges there was a 
huge communication barrier.  Most of Mary’s patients were settlers from Norway, Hungary, 
Ukraine, Russia and Germany as well as Metis and Aboriginals from the area.  The majority 
of her patients did not speak English and communication was rarely easy.  Additionally, 
acquiring medical supplies was always a challenge.  Dr. Percy Jackson relied on her 
colleagues that were practicing in Southern Alberta to send her equipment and free drug 
samples that were given out by manufacturers.  Delivering health care in this setting was no 
small feat.   
 
Dr. Percy Jackson’s medical practice was very diverse.  It consisted of midwifery, dentistry, 
anesthesia, minor surgery, treatment of infectious diseases, treatment of various injuries and 
veterinary work.  She acted as a nurse, public health officer and coroner.  Another very 
important part of Dr. Percy Jackson’s practice was education.  Percy Jackson was 
instrumental in educating the Metis and Aboriginals about Tuberculosis and decreasing the 
incidence of the disease amongst this particular population that was so greatly affected.  In 
her practice she was also a social activist on behalf of her community.  When rabies appeared 
in Keg River she wrote letters to M.L.A.’s and M.P.’s demanding that they deal with the 
problem and compensate farmers who had lost livestock.  Dr. Percy Jackson was a doctor 
with many talents which she used to provide the best care possible for her patients. 
 
In 1931 Dr. Percy Jackson married Frank Jackson and left her government post in Battle 
River Prairie.  She moved 80 miles north to Keg River to be with Frank.  Dr. Percy Jackson 
did not intend to continue practicing medicine in Keg River, but she was the only doctor for 
1000 miles2 and accidents and illnesses demanded her attention (Keywan, 1977).  She no 
longer received her salary of $160 per month from the government nor did she receive any 
medical supplies.  According to Dr. Percy Jackson the government was “not willing to pay 
for Indians and half-breeds” so she worked in private practice (Keywan, 1977).  She charged 
$1 for a house call but most of her patients were extremely impoverished and could not 
afford the fee.  Dr. Percy Jackson was often paid in moccasins, moosemeat, berries and 
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snowshoes.  She did not receive steady remuneration until 1969 when health insurance was 
introduced in Alberta.   
 
Frank and Mary had two children together and Mary became the mother to Frank’s 2 
children from a previous marriage.  The couple were very successful farmers and were 
deeply involved in the community, the school and the church.  Mary’s commitment to her 
patients and her positive contributions to the health of the community earned her many 
accolades over the years.  To name a few of her honours:  Woman of the Year (recognized 
by the Voice of Native Women in Keg River), the Alberta Achievement Award, the Alberta 
Order of Excellence, the Order of Canada and the Alberta Master Farm Family Award 
(which she received with Frank).   Mary retired at age 69 after practicing medicine for 45 
years.  She continued to live in Northern Alberta until 2000 when she died at the age of 96.     
 
Why did Dr. Percy Jackson dedicate her life to being a pioneer physician in northern 
Alberta? 
 
Dr. Percy Jackson had originally intended to practice medicine in Northern Alberta for only 
one year – but that year turned into a lifetime.  Why did Dr. Percy Jackson leave “civilized” 
life and the promise of a successful medical career in England to live in the isolated and 
harsh conditions of northern Alberta for very little monetary remuneration?   
 
Firstly, Dr. Percy Jackson had an adventurous spirit that led her to travel to “exotic” Alberta 
and that spirit kept her in Northern Alberta.  She never knew what to expect because 
everything was so new and different in Canada.  She did not know who would be knocking 
on her door at 3 a.m. or what kind of illness or injury they might have.  She thrived on the 
adventure of galloping off to see a patient or fording a river.  Her adventures such as getting 
lost in the woods at night or sliding and skidding down snowy embankments in a car or 
performing difficult deliveries all on her own were not for the faint of heart.  Yet, she loved 
every moment of excitement and waited in anticipation for the next event.  In her letters to 
her parents she commented, “I do see life, don’t I”(November 21, 1929).  In another letter 
dated December 27, 1929 Dr. Percy Jackson tells her parents “I’m having a wonderful time 
up here.  It’s hard work occasionally but I’m getting a thrill that would be worth paying for 
and I am seeing the North West as it really is”.   Finally her sense of adventure is illustrated 
in this letter dated December 24, 1929, “If I sleep all through the night all the water freezes 
before morning.  Usually I go to bed about 11 p.m. or midnight, stoke up again about 4 a.m. 
and get up at 9 a.m.  But still I wouldn’t come back (to England) for anything!” (Percy 
Jackson, 1995) 
 
Secondly, Dr. Percy Jackson was fascinated by her medical practice.  In her words, “General 
practice is never boring – one can never guess what a day may bring in the way of sudden or 
unusual complaints” (Lehn, 1988).  Mary treated all kinds of interesting cases such as scarlett 
fever, rabies, tuberculosis, intussusception, pneumonia, broken bones, axe wounds, cut off 
fingers, appendicitis, diphtheria, goiter and complicated deliveries.  She did this all single-
handedly and with minimal medical and surgical supplies. To Dr. Percy Jackson’s marvel 
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most of her patients fared very well after receiving medical attention.  According to Mary, 
“children as well as adults seem to have amazing staying power up here” (Keywan, 1977).   
 
Dr. Percy Jackson was very interested in the decline she witnessed in the health of the Metis 
people.  In 1955 she presented a speech describing how the once healthy Metis had fallen 
into ill-health presenting with dental caries, toxemia of pregnancy, diabetes and 
hypertension. She wondered about the causes of these dramatic changes.  Dr. Percy Jackson 
also took a particular interest in the prevelance of rheumatic heart disease in a Mennonite 
population compared to a Metis population.  With the help of some medical students, a paper 
was published in 1966 in the Canadian Medical Association Journal describing the greater 
incidence of rheumatic heart disease amongst the Mennonites.  Dr. Percy Jackson’s practice 
in Northern Alberta captured her intellect and made use of her medical skills.   
 
Thirdly, Dr. Mary Percy Jackson dedicated her life to being a pioneer physician in northern 
Alberta because she fell in love with Frank Jackson who was also a pioneer dedicated to the 
North.  Falling in love with Frank meant becoming a farm wife and settling down in Keg 
River.  Frank was extremely supportive of Mary and her medical practice.  He helped put 
together the funds to buy a building so Mary would have a “hospital” to work in.  As well, 
her husband provided money so Mary could buy medical supplies and drugs.  Frank often 
assisted in procedures and acted as an anesthetist and a translator.  Additionally, if Mary was 
out of town Frank would act as the temporary health care provider as he had learned a lot 
from his wife.  It was the support and encouragement of her husband Frank that enabled 
Mary to practice as a physician in Keg River.   
 
Fourthly, Dr. Percy Jackson dedicated her life to medicine in northern Alberta because she 
fell in love with the Canadian wilderness.  Mary marveled at the beauty of the vast country.  
Throughout her letters home to England she raves about the amazing northern lights dancing 
across the sky, the beautiful bright winter blue sky, the “autumn colouring that is infinitely 
more beautiful than anything she has seen in England” (Jackson, 148), the bright sparkling 
stars, the glistening snow, and  the total silence.  It is very clear through Mary’s writing that 
the northern landscape had stolen her heart and captivated her mind.   
 
Fifthly, Dr. Percy Jackson was able to use more of her medical skills by working in isolation.  
Referring patients or sending them to a hospital was not an option most of the time.  
Therefore out of necessity, Mary was able to use more of her skills that she may not have had 
the same opportunity to use in England.    
 
Sixthly, Dr. Percy Jackson remained in medical practice in northern Alberta because of her 
commitment to the community.  Mary formed many deep and meaningful relationships with 
people in the north.  She was very involved in public education in Keg River and in the 
church.  Mary’s ties to the community provided a wonderful social network and created a 
very good quality of life for she and her family.   
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Finally, Dr. Mary Percy Jackson stayed in northern Alberta and practiced medicine because 
she saw a huge need that had to be filled and she cared about the well-being of the people.  
There were many people – immigrants, Metis and Aboriginals living in this remote area who 
needed medical assistance.  In her letter dated August 4, 1929 Mary tells her parents “I 
wouldn’t come back to England for 1,000 dollars just now.  I know I’m doing the right job.  
The women out here are so awfully glad to have a doctor.  You see, the 100 miles from here 
to Peace River is a three to four day journey in bad weather and that was the nearest doctor.  
Several women have told me that it makes just all the difference to this place to have a doctor 
available if necessary.  It seems so much more worth while to be looking after these people 
too, for they’re a fine type…they’re all decent hardworking people.”  Dr. Percy Jackson 
realized the importance and the necessity of having medical care available.  She had the 
skills and training to fill this need in the community.  Mary also felt that the people she 
treated were very worthy of her services and she sincerely wanted to help them.   
  
Conclusion 
 
Dr. Mary Percy Jackson was a great pioneer physician in northern Alberta.  She made many 
outstanding contributions to the community in the areas of health and education.  I believe it 
was her adventurous spirit, passion for medicine, love for Frank Jackson, love for the 
Canadian wilderness and her commitment to providing health care to individuals in isolated 
areas that caused her to dedicate her life to being a pioneer physician in northern Alberta.   
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ABSTRACT 
 
Ask a Canadian who Henry Norman Bethune was and you probably would 
not get an answer.  Travel to China and ask the Chinese and you would 
probably learn that he was a humanitarian and a Chinese hero.   
 
Born March 3, 1890 in Gravenhurst, Ontario, Bethune inherited a tradition 
for aiding the less fortunate from his parents.  Following his father’s 
example, Bethune graduated from medical school at The University of 
Toronto after serving with the Canadian Army in World War I.   

 
Post-war, Bethune opened a practice, but soon contracted tuberculosis.  As 
his condition deteriorated, he convinced his doctors to perform a dangerous 
procedure, which was successful.  The experience spurned him to seek a cure 
for the disease that almost claimed his life.  In the following years, Bethune’s 
innovations in surgery earned him international recognition from his 
colleagues.  However, dissatisfied with the medical system in Canada, he 
began advocating a state medical system similar the socialized medical 
system in the U.S.S.R.  Ostracized by his peers, Bethune left Canada and lent 
his skills to war-torn Spain and China.  During this time, he pioneered the 
development of a mobile blood transfusion service, constructed makeshift 
hospitals, and trained young Chinese in basic field medicine.  Unfortunately, 
poor living conditions took their toll on Bethune’s health.  A cut to his finger 
during field surgery and the subsequent infection claimed his life on 
November 12, 1939, in a village in China.  Few paid attention to Bethune’s 
death at the time, but during the Chinese Cultural Revolution the Chinese 
Communist leadership used Bethune as a symbol of selflessness, dedication, 
and responsibility. 
 
Bethune has become a national hero in China.  In Canada, he was eventually 
recognized in 1972 as "a Canadian of national historical significance” and 
his home was converted to a museum in 1976 as the Bethune Memorial 
Home.  
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If you were to ask the average Canadian to name a specific person, past or present, who 
could be considered a Canadian hero, you would probably get a variety of answers such as 
Terry Fox, Pierre Trudeau, or even Jim Carrey.  Ask the same Canadian who Dr. Henry 
Norman Bethune was and you would probably receive a blank, puzzled stare.  However, 
travel to China and ask almost any Chinese and you most likely would learn that Dr. Bethune 
or Pai Ch’iu-en (the transliteration of Bethune) was a great humanitarian and a Chinese hero.  
This gifted surgeon and scientist used his skills to aid the poor in Canada, the Republicans in 
the Spanish Civil War, and the Chinese during the Japanese invasion.  However, there was 
much more to Dr. Bethune than his medical abilities.  He was also an avid painter, writer, 
poet, and political activist who had a particular interest in Communism and the idea of a 
socialized or state medical system for Canada (Allan and Gordon 1973, 1-2). 
 
A study of Dr. Bethune and his life must begin by examining his family roots and upbringing 
as they undoubtedly had an impact on his unique character.  Dr. Henry Norman Bethune’s 
great-great grandfather, the Reverend John Bethune (1751-1815), built the first Presbyterian 
Church in Canada after bringing his family over from Scotland to Montreal.  Reverend 
Bethune had four sons, three of which became ministers or teachers.  His fourth son, Angus 
Bethune (1783-1851), Dr. Henry Norman Bethune’s great-grandfather, grew to become a 
shrewd businessman and fur-trader.  Angus’ son Norman Bethune (1822-1892), Henry 
Norman Bethune’s grandfather, studied surgery at Edinburgh and later co-founded Toronto’s 
Trinity Medical School, where he served as Dean for six years following the school’s 
founding in 1850.  In 1856, Norman Bethune was ordered by religious powers to exclude all 
non-Anglican students from entry to the school.  This decision angered Bethune and he, 
along with his colleagues, tendered their resignations resulting in the school’s closure.  
Following this, Norman traveled to Europe and Edinburgh where he honed his surgical skills 
during the Franco-Austrian War as well as got married.  Norman eventually returned to 
Trinity Medical School to teach and practice medicine in 1871 after the restrictions were 
lifted.  Back in Toronto, Norman and his wife Janet Nicolson had a baby boy who they 
named Malcolm (1857-1932).  Malcolm grew to become a Presbyterian minister in 
Gravenhurst, Ontario and became known for his aggressiveness, ambition, and 
determination.  After marrying Elizabeth Ann Goodwin (1852-1948), they had three 
children, the second one being Henry Norman Bethune (1890-1939).  It is clear from his life 
that Henry Bethune shared many similarities with his father and grandfather such as 
ambition, integrity, and intelligence (Stewart 1977, 2-3).  
 
Bethune maintained a close relationship with his elder sister Janet Louise throughout his life, 
but was not very close to his younger brother Malcolm Goodwin (Stewart 1977, 4).  The 
family was well off financially, but constantly on the move due to the nature of Malcolm’s 
clergy work.  The constant moving certainly had an impact on Bethune and would become 
characteristic of his life.  For instance, after graduating from Owen Sound Collegiate in 
1907, Bethune spent the next five years engaged in a multitude of jobs: he worked in a bush 
camp, taught at the University of Toronto, became a labourer-instructor at Frontier College, 
and then spent a few months as a reporter for the Winnipeg Tribune.  By 1912, Bethune 
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finally found his path and decided to enter medical school at the University of Toronto 
(Allan and Gordon 1973, 13-14) 
 
This however was not the end of his youthful adventures.  Before starting his third year of 
medical school in 1914, Bethune enlisted in the Royal Canadian Army Medical Corps to 
serve in World War I as a stretcher-bearer.  He was wounded a year later in the left leg by 
shrapnel during the Second Battle of Ypres and was sent home to complete his medical 
degree, which he completed in 1916 (Stewart 1973, 6-8).  After graduating, Dr. Bethune 
served short stints in the Royal Navy as Lieutenant-Surgeon on the H.M.S. Pegasus until 
1919 and later spent time researching pilot blackouts as Senior Medical Officer for the newly 
formed Canadian Air Force (Stewart 1977, 6).   
 
His war experiences behind him for the time being, Dr. Bethune, who always had a love for 
children, pursued graduate studies in London, England at the Great Ormond Street Hospital 
for Sick Children.  There, like his grandfather, Dr. Bethune excelled in surgery and in 1922, 
he was granted a Fellowship of the Royal College of Surgeons.  It was during this time in 
Edinburgh that Dr. Bethune met and courted Frances Campbell Penney and they married in 
1923.  This was followed by a long, extravagant, and expensive honeymoon across Europe, 
ultimately ending up across the Atlantic Ocean in Detroit, Michigan where Dr. Bethune 
opened a private practice in 1924.  Slowly, Dr. Bethune’ s charm, skill, hard work, and 
determination pulled him out of debt and gained him the respect and admiration of his 
colleagues (Stewart 1973, 9-13).   
 
Unfortunately, by 1926 Dr. Bethune’s health had deteriorated significantly.  After submitting 
to a complete physical, it was discovered that he had contracted tuberculosis in both lungs.  
Though his prognosis was favorable, Dr. Bethune was terrified and sought treatment at the 
renowned Trudeau Sanatorium at Sarnac Lake, New York by the end of the year.  To make 
matters worse Frances left him in early in 1927 and his debts began to accumulate again 
(Allan and Gordon 1973, 26-30).  Despondent and miserable, Dr. Bethune’s health continued 
to break down and he began to talk of suicide (Stewart 1977, 10).  With his condition 
worsening, Dr. Bethune began aggressively researching his condition and discovered a 
seldom-used procedure, an artificial pneumothorax.  With great effort, he convinced his 
reluctant doctors to perform the risky operation.  The surgery was a success and Dr. Bethune 
rapidly recovered leading to his departure from the Trudeau Sanatorium by the end of the 
year (Allan and Gordon 1973, 36-41).  With his divorce now final and his debts mounting, 
Dr. Bethune took time to explore and ponder his experience with tuberculosis through artistic 
expression, writing, and painting.  His transition from fear and depression to fascination with 
tuberculosis inspired Dr. Bethune to give up his practice and commit himself to research a 
cure for the disease that had almost taken his life.  Learning of a new tuberculosis research 
centre being developed by the famous thoracic surgeon Dr. Edward Archibald at Montreal’s 
Royal Victoria Hospital, Dr. Bethune expressed his keen interest and was invited to join Dr. 
Archibald’s staff (Stewart 1977, 17).    
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Dr. Bethune’s early time in Montreal proved to be very rewarding and satisfying, a welcome 
change from the trials of the last few years.  He enjoyed his work assisting Dr. Archibald in 
thoracic surgery as well as pursuing tuberculosis research.  In addition, he began 
corresponding with Frances again, with hopes for a reconciliation.  Over the next few years, 
he wrote many articles pertaining to his advancements in the operating room and the 
laboratory, as well as developed innovative new surgical thoracotomy instruments such as rib 
shears, which are still used today (Stewart 1973, 34-35).  However, though Dr. Bethune was 
highly regarded by his colleagues for his surgical speed and dexterity, many disliked his 
aggressive manner and unorthodox behaviour and ideas.  These concerns eventually made 
the environment at the hospital unbearable for Dr. Bethune and in 1933, he decided to take 
up a leadership of the Department of Thoracic Surgery at Sacré Coeur Hospital near 
Montreal.  Here, Dr. Bethune was free to develop his own ideas on new approaches to 
tuberculosis therapy and soon gained international recognition for his novel innovations 
(Bethune 1929, 663) and therapies (Bethune 1932, 36-42), leading to his election to the 
Executive Council of the American Association of Thoracic Surgeons.  Ironically, while 
acclaimed in the United States and some parts of Canada, many of his colleagues in Montreal 
continued to dislike and criticize his behaviour (Stewart 1977, 24-29).   
 
Unsatisfied with his career for the moment, Dr. Bethune grew restless and turned his 
attention to painting and literature.  Though considered a novice, Dr. Bethune certainly did 
not lack talent.  His powerful and striking paintings reflected his character and were a 
positive outlet for self-expression of his emotions.  A prolific short story writer and poet, few 
of his works have been recovered, but those that have been found show an aptitude for 
writing.  From this new focus on art, Dr. Bethune developed a philosophy based on 
authenticity and truth.  Putting his beliefs into practice, he became very outspoken, blunt, and 
candid, which further alienated him from his medical colleagues.  However, his views and 
interest in art gained him exposure to a new community of artists, writers, poets, and 
introduced him to new, radical political ideas (Stewart 1977, 33-35).   
 
With the Depression in full swing, Dr. Bethune began to think more about the correlation 
between socioeconomic status and morbidity for tuberculosis and this prompted him to open 
a free clinic for those citizens who could not afford medical care (Allan and Gordon 1977, 
64-65).  In 1935, he traveled to the U.S.S.R.  to participate in the International Physiological 
Congress in Moscow.  There he studied the Soviet medical system and came away impressed 
with their organization of socialized medicine (Allan and Gordon 1977, 81).  Returning to 
Canada, Dr. Bethune became an outspoken proponent of a system that gave treatment to all 
regardless of the patient’s ability to pay.  He organized a group of like-minded doctors to 
form The Montreal Group for the Security of the People’s Health and began planning a state 
medical system in Canada.  Promoting the Soviet-style medical system through a series of 
talks and speeches, his comment further alienated Dr. Bethune from the medical community.  
He soon came to the attention of the Canadian Communist Party and eventually joined in 
1936.  Despite his advocacy, few paid him heed in Canada and the United States.  During the 
1936 provincial election, The Montreal Group tirelessly worked to prepare and send their 
recommendations to the election candidates, the Quebec Premier, and other health and 
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religious authorities.  Instead of stimulating intellectual debate and discussion, the report 
was met with hostility by those who were anti-Communist or indifference by those who read 
it.  Enraged by the complacency of North Americans and exhausted by his efforts Bethune 
looked for a new project.  He found it in Spain (Stewart 1977, 39-44). 
 
With the Spanish Civil War breaking out in July of 1936, Bethune was convinced that the 
world was being tested and the ramifications of the war would have a profound effect on the 
survival of democracy over fascism.  He resigned from Sacré Coeur Hospital and went to 
Spain to aid the Spanish Republican Government.  Initially, he did not have a specified role 
and spent the first few days touring the hospital wards and surveying the Republican 
wounded, many of whom suffered massive blood loss before arriving at the hospital.  Moved 
by the plight of these soldiers, Dr. Bethune concluded that a system was needed to bring 
blood to the soldiers instead of bringing the soldiers to the blood.  He advocated the slogan, 
“Doctors!  Go to the wounded!  Do not wait for them to come to you” (Allan and Gordon 
1977, 1-2).  By November of 1936 he had set up the Servico Canadiense de Transfusion de 
Sangre (Canadian Blood Transfusion Service) to transport bottled blood in refrigerated 
trucks to the wounded at the front and between hospitals (Stewart 1977, 49).  A first in 
wartime medicine, the program saved countless lives.  Despite this, Bethune’s headstrong 
personality resulted in numerous clashes with the bureaucracy of the Republican 
Government and resulted in him being ordered to turn over control of the blood transfusion 
unit to the Spanish Government and return to Canada in 1937 (Stewart 1973, 105-107).    
 
Back home, Dr. Bethune began a three-month North American fund-raising campaign to 
raise money for the blood transfusion unit.  Much to the displeasure of the event-organizers, 
Dr. Bethune used his speaking opportunities to promote his vision of a socialized medical 
system in Canada and openly admitted his Communist affiliations (Stewart 1977, 74).  His 
tour was sufficiently successful to keep the blood transfusion unit running in Spain, but now 
ostracized by his colleagues in Montreal and the hospital and with no desire to return to 
Spain, Dr. Bethune was again looking for a new challenge.  He found it in China (Stewart 
1977, 76). 
 
With the large-scale invasion of China by the Japanese in 1937, Dr. Bethune together with an 
American surgeon friend and a Canadian nurse, Jean Ewen, who spoke Chinese, embarked 
on the long voyage to the east.  Like in Spain, Dr. Bethune had no specific plan upon arrival 
in China save for making himself useful to the Chinese authorities (Stewart 1973, 119-120).  
Eager to join the Chinese Eighth Route Army at the front, Dr. Bethune and Ewen trekked 
more than 600 miles to Yenan in northwest China.  There in the mountains, Dr. Bethune set 
to work preparing a field medic unit, constructing temporary hospitals, and training Chinese 
in basic medical practices.  In addition, in Yenan, Dr. Bethune met with Chairman Mao Tse-
tung whom he convinced to accept his medical services (Allan and Gordon 1977, 187-191). 
 
Often on horseback and travelling through treacherous terrain, Dr. Bethune and his mobile 
medical team traversed the Wu Tai mountains and the Hebai plans to treat the ill and injured 
as well as re-supply and re-build hospitals.  His work often took him into the thick of battle 
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even behind enemy lines to operate (Stewart 1977, 127).  When not operating or teaching, 
Dr. Bethune was always writing letters to friends and colleagues explaining his situation and 
his need for more supplies and funds (Stewart 1977, 102).  Dr. Bethune’s selfless, fair, and 
skilled treatment of the wounded and ill, regardless of age or socioeconomic status impressed 
many of the Chinese who met him and there are many stories of his heroism and compassion.  
Dr. Bethune was equally impressed with what he saw of the Chinese people and the 
Communist regime.  He admired their dedication and camaraderie.  
 
Despite his efforts and determination, the lack of sleep, rest, and food took their toll on Dr. 
Bethune.  He began to lose hearing in one ear, his eyesight became weak, and his teeth 
became damaged (Allan and Gordon 1977, 294-295).  He never learned Chinese beyond 
some rudimentary words and therefore always needed an interpreter (Stewart 1977, 117).  
Consequently, Dr. Bethune experienced long periods of isolation and loneliness during his 
time in China.  The constant hunting for more funds and supplies added even more stress to 
his weakened condition.  Fed up with the failure of his financial backers in North America, 
Dr. Bethune decided to return to North America to find funds himself in the summer of 1939.  
During his final inspection of the front before his return to Canada, Dr. Bethune was called to 
aid wounded soldiers.  During one of the subsequent operations, his haste caused him to cut 
one of his fingers and it became infected.  His already weakened condition prevented him 
from fighting the blood poison and it spread through his body.  Dr. Bethune died the morning 
of November 12, 1939 in a small hut in the tiny peasant village of Huang-shih K’ou.    
 
While little attention was given to Dr. Bethune’s death at the time in Canada or China, it was 
after the formation of the People’s Republic of China in 1949 and during the decade of 
Cultural Revolution in China starting in 1966 that knowledge of Dr. Bethune’s exploits 
became widely known.  For the Chinese Communist government, Dr. Bethune was the 
perfect symbol of the characteristics they wanted to instill in the people: dedication, 
responsibility, and selflessness.  Dr. Bethune’s biography became required reading in schools 
as was Mao Tse-tung’s essay entitled “In Memory of Norman Bethune” written shortly after 
his death and which many have committed to memory.  In addition, numerous, books, 
statues, stamps, posters, and movies have been made about Dr. Bethune since the 1960’s, 
elevating him to national hero status in China (Stewart 1977, 147).  In 1952, the Norman 
Bethune International Peace Hospital was opened in Shichiachuang.  Inside, resides a 
museum dedicated to the physician and contains several of his personal affects including the 
typewriter he used to send letters back home.  Nearby to the hospital is the Martyrs’ Tombs 
of the Military Region of North China.  There, Bethune’s remains have been entombed along 
with a large statue and the Bethune Memorial Hall, which opened in 1973.  Remembrance 
ceremonies are held every November 12 for Dr. Bethune and December 21 (the day Mao 
Tse-tung wrote his essay on Dr. Bethune) at the Hall, which is open year-round for the 
thousands of visitors who come to pay their respects (Stewart 1977, 138-143).   
 
Except for Dr. Bethune’s family and fellow leftist supporters, few in Canada noted his 
passing even though a biography, “The Scalpel, The Sword”, was published in 1952 and a 
National Film Board Documentary made in 1964.  It is possible that Dr. Bethune’s 
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Communist affiliations made him an unappealing prospect for recognition given the anti-
Communist sentiments prevalent in the 1960’s and 1970’s (Stewart 1973, 167).  It was not 
until 1972, when Canada was making diplomatic and trade overtures to China did the 
government declare Dr. Bethune “a Canadian of national historic significance”.  His 
childhood home in Gravenhurst was purchased and converted to a museum in 1976 as the 
Bethune Memorial Home (Stewart 1973, 166).   
 
There is no question that Dr. Bethune led a fascinating life and that his contributions and 
deeds have had a major impact on people’s lives.  While he was condemned at the time for 
his leftist views, Dr. Bethune’s insight into the problems with the Canadian medical system, 
namely the lack of quality access by the poor, reflects a keen intellect that was ahead of his 
time.  Considering his diverse interests in science, art, and literature, one could call him a 
Renaissance man and a suitable role model for medical students, physicians, and people 
alike.  Hopefully this historical account will make more people aware of this great Canadian 
and humanitarian and stimulate further interest in him and others.    
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ABSTRACT 
 
Dr. Guy Richmond was a prison doctor whose vision and influence had a 
major impact on the penal system in Canada. Dr. Richmond’s first exposure 
to the correctional system occurred while he was a medical student at St. 
Thomas’s Hospital in London when he began visiting a patient who had been 
incarcerated at Brixton Prison. It was this early exposure that led to Dr. 
Richmond’s 40-year medical career as a physician involved in all facets of 
the penal and correctional systems, from prison doctor to coroner to prison 
reform advocate.  
 
First posted to the infamous Dartmoor prison, Dr. Richmond was introduced 
to the bleak prison environment of the 1930’s including corporal 
punishment, prison riots and hangings. Subsequent positions at the Portland 
Borstal Institution in Dorset, a residence for young offenders, and as a 
Medical Inspector for the Children’s Branch of the Home Office, helped to 
shape Dr. Richmond’s passionate belief that early intervention with children 
at risk was the fundamental solution to criminal behavior. 
 
Following the Second World War, in which he worked as a psychiatrist with 
bomber crews in the RAF, Dr. Richmond moved his family to Vancouver 
where he became the first prison doctor in western Canada and was 
stationed at Oakalla Prison. As the Senior Medical Officer of the Corrections 
Branch of B.C. for almost 20 years, Dr. Richmond was a pioneer in the 
treatment of heroin addiction and published two books, one chronicalling his 
experiences as a prison doctor and the second an analysis of violent 
personalities, including psychopaths with whom he had worked. Dr. 
Richmond’s extensive experiences with condemned prisoners fueled his 
passionate, and ultimately successful, advocacy for the abolishment of capital 
punishment in Canada. 

 
Dr. Guy Richmond spent his career as a physician involved in all aspects of the penal system. 
Following his training in London, he worked as a prison doctor, a physician in the Royal Air 
Force and a child welfare inspector for the Home Office. In 1948 he emigrated from Britain 
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to Canada where he worked as coroner, senior medical officer of British Columbia stationed 
at Oakalla Prison and as a physician for young offenders. His lifelong experiences provided 
him with staunch beliefs in the treatment and rehabilitation of prisoners and of the societal 
basis of crime and criminality. He also believed that drug addiction should be considered a 
medical condition and not treated under the auspices of the penal system; accordingly, Dr. 
Richmond felt that drugs should be decriminalised thereby eliminating the criminal culture 
which thrives on them. Dr. Richmond was a well respected opponent of capital punishment 
and testified at the Canadian Federal commission responsible for the removal of capital 
punishment from the Canadian Criminal Code in 1976. The author of two books, Dr. 
Richmond’s writings have become mandatory readings for numerous university sociology 
and criminology courses. 

 
Early Life 

 
Guy Richmond was born on November 4, 1904 in Wimbledon, England, the youngest of four 
children. Following the premature death of his mother from breast cancer, Guy was sent to 
attend the Oundle Public School from which he matriculated in 1921. The son of a prominent 
local physician, Guy and his siblings were all strongly encouraged to pursue careers in 
medicine. Guy obeyed his father’s wishes, despite his desire to join the church, and entered 
medical school at the University of London at St. Thomas’s Hospital.  
 
It was during medical school that Guy was first exposed to prison life. He went a number of 
times to visit the father of a family he knew from Wimbledon who had been imprisoned at 
Brixton Prison. During these visits Guy got a glimpse of the harsh, oppressive conditions of 
the British prisons of the 1920’s and the complex and troubled personalities that they held 
(Richmond, 1975). Here Guy saw the promise of combining his medical training with his 
natural social sensibilities into a career which would give him great personal satisfaction. 
Guy felt strongly that crime was a reflection of the greater society from which it came and, 
therefore, society had a responsibility in the treatment and rehabilitation of offenders. 
 
Dr. Richmond entered the prison service in 1930 and received his training at Wormwood 
Scrubs Prison in London. It was here that he was first witnessed corporal punishment, a 
common practice in the prisons at the time, which Guy saw to be a clear corruption of the 
Hippocratic beliefs under which he had been trained. What is the duty of a physician when 
faced with the harsh realities of imprisonment and punishment in the gaol?  
 
Following his training at Wormwood Scrubs prison, Dr. Richmond was posted as the 
assistant medical officer at Dartmoor Prison in 1930. Dartmoor, located in the desolate 
moors of Devon, was first built to house French prisoners in the Napoleonic War and was 
subsequently used for American prisoners during the war of 1812. In the middle of the 
nineteenth century, Dartmoor was recomissioned to serve as a maximum-security prison 
under the British Home Office. In the 1930’s, the prisons in Britain were still run under the 
“silent system” in which prisoners could not speak with one another lest they spread 
criminality, and were not allowed visitors. Communication with prison officers was not 
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allowed except in matters of the greatest urgency. Medical supplies and equipment were 
exceptionally rudimentary in the prison, and referral to external medical institutions was 
unheard of. 
 
Dr. Richmond was working at the prison in January of 1932 when a massive prison uprising 
took place, sparked by prisoners upset over the quality of the morning porridge. The officers 
that were able to get out withdrew from the prison and guarded the perimeter to prevent the 
escape of the rioters into the neighbouring community of Princetown. This left the medical 
officers, chaplain and a few officers within the prison trying to deal with the violent and 
injured prisoners involved in the spontaneous rioting. At one stage, because of their respect 
for him, the rioting prisoners allowed Dr. Richmond to walk through their midst unharmed to 
reach the head of the constabulary poised at the gate. After hours of rioting in which some 
prison buildings were burnt, the local constabulary quelled the riot and relative peace 
returned to Dartmoor. For Dr. Richmond, this was a lesson in the fluid and unpredictable 
nature of prison work and prison politics.  
 
Shortly after the riot in 1932, Dr. Richmond was married to Nancy Kinloch and they 
remained at Dartmoor for another two years. In 1934 he, his wife and their first two children 
moved to Portland, in Dorset, England, where he worked as the medical officer at the 
Portland Borstal Institution. The Borstal Institutions were the new face in a changing penal 
system and one of the first attempts at rehabilitative imprisonment. Created by Sir Alexander 
Patterson, the Borstals were intended to separate adolescent offenders from more seasoned 
criminals and provide educational and vocational training to the young men in hopes of 
preventing future criminal behaviour (Home Office, 1982). The Borstals were staffed by both 
men and women, an unusual situation in the male dominated prison system. Not only did the 
Borstal workers act as prison officers, they also acted as housemasters and provided 
counselling to the young offenders of whom they were in charge.  
 
Dr. Richmond found the Borstal Institution to be a welcome change of pace from the dismal 
and authoritarian atmosphere of Dartmoor Prison, and Sir Alexander Patterson’s philosophy 
of the individual worth of the young offender was much in tune with Guy’s own beliefs; he 
took to his new job enthusiastically. The Borstal system, although progressive for its day, 
still relied on dietary and corporal punishment for controlling troublesome inmates and Guy 
was again troubled by the inherent conflict of his Hippocratic responsibility and his role as a 
prison officer when he had to care for inmates subjected to such treatments.  
 
During the Second World War, many of the Borstal inmates were released in order to aid in 
the war effort. Guy realised that, for the time being, there was little use in working with the 
small number of remaining young offenders and he joined the Royal Air Force as a medical 
officer.  
 
In the Air Force, Guy once again gravitated towards his natural strength as a counsellor and 
became a Neuro-psychiatrist working with pilots traumatised by the frightening bombing 
raids that they had to perform. Following the war, he was appointed the Medical Inspector in 
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the Children’s Branch of the Home Office, a position in which he worked with children 
from families unable to care for them, and those who had been in trouble with the law. It was 
here that Dr. Richmond first came to the realisation that the troubles that he had been dealing 
with in young offenders and adult criminals stemmed from problems from their childhood. 
This solidified his belief that criminal and other anti-social behaviour could be prevented or 
mitigated by proactive treatment and support for children in susceptible situations. 
 
Life in Canada 
 
In 1949, Dr. Richmond, Nancy and their family of now four children made the bold move of 
emigrating from Britain to Canada. Guy wrote to a former housemaster from the Portland 
Borstal Institution who was now a director in the British Columbia prison system. He was 
thus put in contact with Dr. Arthur Crease, director of the Provincial Mental Hospital 
(Richmond to Smith, 1948-1949). Impressed by Dr. Richmond’s credentials, Dr. Crease gave 
him a position at the Child Guidance Clinic in Vancouver in 1949 where he was again 
responsible for the care and treatment of delinquent children. Many of the children going 
through the Child Guidance Clinic and the correctional schools that Dr. Richmond worked 
with were Native Canadian children. Dr. Richmond felt that the removal of these children 
from their families and culture was aggravating the problems that they faced, and hampering 
efforts at rehabilitation.  
 
Dr. Richmond became an advocate for the expansion of the facilities for the treatment of 
maladjusted and delinquent children, believing that the immediate costs of prevention would 
lead to savings in law enforcement, detention and other costs to society (Richmond, 1975).  
 
In 1952, Dr. Richmond became the first fulltime prison doctor in British Columbia at Oakalla 
Prison, a large penitentiary located outside Vancouver. Again Guy was faced with minimal 
medical supplies and equipment, little staff support and substandard inmate housing, quite 
similar to that of Dartmoor. In contrast, however, Dr. Richmond entered the B.C. penal 
system at a time when drug addiction and the drug trade were flourishing in the province. In 
Britain, the drugs abuse he had encountered was primarily alcohol; here heroin had recently 
been introduced to the province and heroin addiction was rampant in the prison population.  
 
Over the next two years, Dr. Richmond was able to move the Oakalla prison hospital from 
the old tuberculosis wing into a separate well-equipped facility. He also expanded the staff to 
include an assistant physician and a nurse. He later became the Senior Medical Officer of the 
Correctional Branch of British Columbia, but continued to be based at Oakalla. 
 
The treatment of addicts also changed rapidly during his early years at the prison. Initially, 
the only treatment available to help a heroin addict in withdrawal was the use of a tapering 
course of intramuscular barbiturates to lessen some of the suffering. The introduction of the 
synthetic narcotic methadone a few years later much improved the treatment of addicted 
inmates and Dr. Richmond became a pioneer of its use in the prison population. 
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Drug Decriminalisation 
 
With the introduction of widespread marijuana use in the 1960’s, a new type of prisoner was 
introduced to the prison. Dr. Richmond found marijuana users to be “thoughtful, sensitive 
and creative” (Broadfoot, 1969), a stark contrast to the psychopathic personalities that he 
often encountered in heroin addicts. In addition, few of the “soft-drug” users escalated into 
carrying out other criminal acts, unlike other members of the prison population. It was 
because of these observations that Dr. Richmond came to the opinion that marijuana use 
should be removed from the Criminal Code and instead, be treated under the Food and Drug 
Act (Broadfoot, 1969). While he recognised that heroin was a much more serious problem, 
he felt that heroin addiction should be treated as an illness rather than as a criminal offence. 
 
Criminal Personalities and Behaviour 
 
Throughout his years in the corrections system, Dr. Richmond gained extensive insight into 
the criminal behaviour and the criminal personalities that he encountered. In his 1979 book, 
“Shadows of a Violent Mind”, Dr. Richmond used a number of case studies, primarily from 
his own experiences, to demonstrate these criminal personalities. Dr. Richmond believed that 
there was a significant distinction to be made between circumstantial and endogenous 
criminals. Circumstantial criminals committed crimes of passion and were unlikely to re-
offend while endogenous criminals had a “deeply established, built-in behaviour disorder” 
(Jack, 1981), which led them to commit crimes. Dr. Richmond also eloquently described the 
psychopathic personalities he encountered: 

 
“Psychopaths are grossly egotistical and narcissistic. They cannot relate to 
people other than to manipulate them and they do not learn by experience. 
They lack controls, are unable to pursue a life plan, lack persistence and 
seek immediate gratification rather than long term advantage. They are 
described as living in a world which they try to bend to suit themselves. They 
are found to be slick verbalizers. They wear a mask of sanity over what are 
often hideously distorted features.” (Richmond, 1979) 

 
It was Dr. Richmond’s opinion that approximately 10% of the prison population constitutes 
dangerous endogenous offenders, usually psychopaths, who are entirely unable to function 
in, and continually pose a risk to, society at large. He felt that these inmates should be cared 
for in high-security facilities, specifically designed for that purpose, where a highly 
experienced and competent staff would be able to provide individualised care and treatment. 
Dr. Richmond was also of the opinion that some of these offenders should be housed 
indefinitely as their personalities are so scarred that release would undoubtedly lead to 
further crimes (Richmond, 1975). 
 
Dr. Richmond felt that with the exception of these dangerous criminals, the majority of the 
prison population – approximately 90% - could be effectively rehabilitated with proper 
treatment. For example, he worked extensively with the prison camp system that was 
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designed to give the prisoners outdoor work and which removed them from the oppressive 
prison environment.  He also helped to establish a home-like residence within the walls of 
the women’s prison in which female inmates, mostly prostitutes, learned to become self- 
sufficient and care for themselves. 
 
Capital Punishment 
 
In the 1950’s, when Dr. Richmond began working in British Columbia, capital punishment 
was still part of the Canadian Criminal Code and, consequently, one of his responsibilities 
was to pronounce a prisoner dead after a hanging. A highly compassionate individual, Dr. 
Richmond was profoundly affected by these hangings and would sleep at the prison hospital 
for several nights around the evening of the execution to spare his family from the trying 
experience (Bell, 1994). Dr. Richmond was a well-respected opponent of capital punishment 
and felt judicial sanctioned killing was dangerous to a democratic society. Aside from the 
ever-present risk of wrongful convictions, Dr. Richmond felt that capital punishment did not 
serve as a deterrent to murderers and instead diminished the value of human life (Richmond, 
1975). Dr. Richmond also made it a point to X-ray the necks of prisoners who had been 
hanged and was able to show that not one died of fracture or dislocation of the cervical 
vertebrae as is meant to occur in a hanging; presumably they strangled.  
 
In the 1970’s when the Government of Canada was debating whether to remove capital 
punishment from the criminal code, Dr. Richmond was called as an expert witness to testify 
in front of the Royal Commission on the subject. He testified that violence breeds violence, 
and that society should not mirror a murder’s act but instead should act to prevent violence 
from occurring in the first place (Richmond, 1975). In 1976, following the recommendations 
of the commission, capital punishment was successfully removed from the Canadian 
Criminal Code. 
 
Later Years 
 
In 1969 Dr. Richmond retired from his position as Oakalla Prison Medical Officer and 
Senior Medical Officer for the Provincial Corrections Branch (Broadfoot, 1969). He then 
went to work as Coroner of Burnaby and Assistant Coroner in Vancouver until 1975. In his 
later years he wrote two books recounting his experiences as a physician in the correctional 
system, “Prison Doctor” in 1975 and “Shadows of a Violent Mind” in 1978. He also gave 
lectures at the University of British Columbia in sociology and criminology.  

 
Dr. Richmond passed away in 1994 at the age of ninety-one leaving behind a long legacy of 
compassionate, humanitarian service in British Columbia and in Canada. At the memorial 
service in 1994, Selwyn Rocksborough Smith, a colleague of Dr. Richmond in Portland and 
in British Columbia, said in his address: “he will be remembered and revered …. Not so 
much for his courage and determination in bringing about change within the system, 
important as this aspect of his work has been, as for those qualities of genuine warmth, 
compassion and human understanding which he possessed in such abundance” (Smith, 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 85 ~

1994). In his honour, Guy Richmond House, a half-way house for former inmates was built 
in Vancouver. 
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ABSTRACT 
 
In January 1988, Dr. Henry Morgentaler sat in the Supreme Court of 
Canada, patiently waiting for the Canadian legal system to change its mind 
regarding the morality of abortions for Canadian women.  His 20 year fight 
for women’s rights concerning abortions had not yet proven to be very 
fruitful.  On January 28, 1988, the Supreme Court of Canada declared that 
the 120 year old abortion laws were unconstitutional.  Canadian abortion 
laws were amended to allow first trimester abortions at the discretion of the 
woman and her physician, which was one of the most fundamental principles 
to which Dr. Morgentaler had devoted his life’s work.  Henry Morgentaler 
was brought up in the Jewish tradition in Poland.  During the Second World 
War, he survived the Nazi death camps, while his family did not.  He 
immigrated to Canada to start life over and was determined to give 
something of value back to the world, in return for his survival of the 
horrors of concentration camps.  He was drawn to the medical profession 
because of his need to redeem his life, and so he earned his Medical 
Doctorate from the Universite de Montreal.  He believed that offering safe 
abortions for women who felt that they wanted them was important to the 
medical profession because many women were dying as a result of unsafe, 
illegal abortions.  He felt that it was important enough to the rights of 
Canadian women that he broke the laws and began performing abortions, 
and devoted his whole practice of medicine to providing abortions.  While 
trying to convince Canadians that safe, legal abortions were of less cost to 
the health care system, Dr. Morgentaler has suffered many prosecutions and 
sacrificed his life to help change the Canadian laws on abortion.   

 
 
Dr. Henry Morgentaler is one of Canada’s unsung heroes.  He has devoted his life to a highly 
controversial humanitarian medical cause, abortion rights.  Dr. Morgentaler has spent the 
latter portion of his life fighting in the supreme courts of Canada for his right as a physician 
to offer safe and legal abortions to Canadian women and for their right to this access.  Dr. 
Morgentaler says that his reason for fighting for women’s rights is because he wants to 
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contribute to a caring, loving society.  He believes that unwanted children grow up to be 
murderers and rapists, thus, by providing abortions he can ensure that a woman has a right to 
decide when motherhood is right for her.  Henry was deeply influenced by his father, Josef 
Morgentaler, who epitomized socialist beliefs. Josef Morgentaler fought in Poland for Jewish 
people to be equals, and was jailed many times for his socialist views.  Henry idolized his 
father for being someone who lived for his beliefs, he was very proud to be Josef 
Morgentaler’s son.  Henry’s father led a life of trying to uphold his beliefs in a society that 
did not want to accept him, and this was the precedent for the way that Henry lived his own 
life.  It is not only Henry Morgentaler’s devotion to creating a loving society that has driven 
him to fight so hard, but it is also his idolization of his father and everything that his father 
stood for.  He has managed in all of his struggle and sacrifice to turn the opinions of the 
Canadian government from outlawing abortion to accepting abortion as a legal medical 
procedure.  Henry Morgentaler’s drive and work ethic were just two of the things that helped 
bring about this change; he is intelligent, and has good business sense which has allowed 
Canadian women to have more control over their reproduction.  Henry Morgentaler is 
commendable for all of the hard work and sacrifice that he has endured to uphold his own 
beliefs.  These are just some of Henry’s qualities that allowed him to pursue such a difficult 
and controversial career as Canada’s main abortion provider.   
 
He was born in Poland in 1923 and was brought up in the Jewish faith.  Before he came to 
Canada, he was no stranger to a life of discrimination, and hardship.  He has survived World 
War II, even the Nazi death camps.  He has been discriminated against because he was 
Jewish, had been separated from his loved ones and had to fight to stay alive.  His parents 
died in the camps; he was especially grief stricken by the death of his father whom he 
worshipped.  Dr. Morgentaler’s father, Josef Morgentaler is one of the main reasons for 
Henry’s motivations in life to do something worthwhile, to uphold his father’s ideals.  Josef 
Morgentaler was jailed for standing up for his rights, and was a socialist martyr.   He was 
committed to social justice and for everyone to be treated with the respect they deserved.  Dr. 
Morgentaler believed that his father had led a courageous and worthwhile life, and wanted 
only to live his own life up to the standards that his father had set many years before.  Henry 
Morgentaler would face many hardships after the war had ended.  His partner, Chava and his 
brother, Mike did not approve of his going to medical school in Germany, but this was the 
only place that he had been accepted.  After one year there, he moved to Brussels to be with 
Chava and to continue with medical school there.  It was very difficult to get into medical 
school as someone who was Jewish, and those universities that did accept him forced him to 
be segregated from those who were of a non Jewish faith.  He also could not practice in 
Belgium as a physician because he was Jewish, so Henry decided that he and Chava should 
move to Canada.  They immigrated as husband and wife in 1950.  Once in Montreal, Henry 
had to convince the medical schools there to accept him.  This was no easy task, and the only 
school to do so was the Universite de Montreal.  In addition to this task of trying to get back 
into medical school, Chava gave birth to their daughter, Goldie.  Henry Morgentaler 
managed to get himself through medical school and graduated in 1953, but he had to wait 
until he earned citizenship in 1955 before he could practice medicine.  He did a residency at 
Queen Mary’s Veteran’s Hospital and became a general practitioner.  To open his first 
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practice, he had to borrow $10,000, but quickly had a booming practice, due to his good 
business sense, advertising and house call service that he provided.  Henry Morgentaler’s 
practice evolved into one that focused almost exclusively on obstetrics and gynecology and 
later, abortion provision.  Henry Morgentaler often talks of redeeming his survival of the 
Nazi death camps, where many of his friends and family died.  His motivation to uphold 
humanist and socialist principles were instilled in him by his father and by all of the horrors 
that he had witnessed throughout the war and the Nazi camps.  Dr. Morgentaler was appalled 
by the statistics put out by the World Health Organization on the numbers of women that 
died from the complications of unsafe and illegal abortions.  As a physician, it conflicted 
with his values to not provide a safe medical procedure when it was possible to do so, 
because there were people who did not agree with it.  Henry Morgentaler wanted to help 
people and bring health to them and could not stand around and watch women die and be 
persecuted for wanting abortions.  One of Henry’s most famous sayings is “every child a 
wanted child, every mother a willing mother” (Morgentaler clinic mandate).  He believes that 
women who want abortions and could not have them would bring up children who had many 
problems and would not have the love and opportunities that every child should have.   
 
In 1963, Dr. Morgentaler joined the Humanist Fellowship of Montreal.  By chance, he had 
attended an evening that was sponsored by this group and found that the group held all of the 
same ideals as he did. In fact, for the first time in his life, he had found a place where he 
could be himself without being discriminated against, or be labeled as someone who was of 
lesser lineage and faith.  The Humanist Fellowship idealized a 

 
“Philosophy and lifestyle that is not only nonreligious, but antireligious, it 
advocates bettering society through reason, scientific inquiry and 
humanitarian compassion.” (Dunphy, p. 51) 

 
Henry Morgentaler had finally found a group of people that were equally committed to social 
justice and equality as determined by logical thinking.  He quickly moved up in the ranks of 
the Humanist Fellowship, and by 1964, he had replaced Pierre Elliot Trudeau as president of 
the Montreal chapter.  One of the first things that he fought for was the issue of the Montreal 
schools being religious, as his own children could not attend the regular public schools, but 
had to attend an expensive private school because they were Jewish.  His fight for the 
abolition of religious teaching in schools was not successful, and Henry soon realized that it 
was a futile battle.  In 1967, abortion rights was the hot topic of controversy in Canadian 
society.  This issue struck Henry Morgentaler as one that he should focus on, as it was the 
perfect way for him to intertwine his medical knowledge with his social ideals of justice and 
activism.  He and Gertie Katz wrote a paper on the humanist belief concerning abortion 
rights that was to be presented to the House of Commons in attempt to help reform the 
abortion laws in Canada.  In late 1967, Dr. Morgentaler brought the brief to the House of 
Commons’ attention that it was felt that women should be allowed first trimester abortions 
on demand and that it should be the woman’s and her physician’s decision to do so.  After 
this meeting, Dr. Henry Morgentaler was hounded by phone calls, by women coming to his 
clinic, by the media, to provide abortions or explain his reasons for supporting the abortion 
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cause.  He was swamped by the overwhelming popularity he received, but could do nothing 
about the women who were knocking down his door for abortions, as providing abortions 
was still illegal and he would not break the law.  In 1969, the abortion law in Canada was 
changed so that an abortion would be granted within the first trimester of pregnancy only if a 
panel of three physicians deemed that it was necessary, by virtue of the judgment that the 
pregnancy would harm the woman physically or mentally.  But Henry Morgentaler was not 
satisfied with just that, because it was still very difficult for a woman to find a hospital that 
would do this procedure, and even if she did find one, the panel was very hard to convince 
that there were very valid reasons why she should not carry the pregnancy to term.  This 
small victory pushed Henry to do the unthinkable, become an abortion provider himself.   
 
Dr. Morgentaler believed that women all over Canada were in danger of losing their lives to 
a botched abortion, should they try to seek one.  Henry decided that he would open a family 
planning clinic and covertly perform abortions for a nominal sum of 300$.  Henry’s 
reasoning for this move was that he preferred to live for a cause rather than be martyred for it 
(Dunphy, p.99).  If the women who came to his clinic could not pay, he would give them an 
abortion for whatever amount that they could afford.  He soon found this business to be 
overwhelming, and wondered when the police would come and raid his clinic.  Henry 
Morgentaler was also struggling with the fact that he had not received any support from key 
members of the humanist society.  In fact, he was even asked to resign as the president of the 
Humanist Fellowship of Canada because he was performing abortions.  The police 
eventually did come and raid his clinic, and confiscated his tools and put him in jail, less than 
two years after he opened the clinic.  He was released on bail and continued his clinic until 
his trial.   
 
Dr. Morgentaler’s arrest was the turning point in his life. He had finally risked enough and 
been courageous enough to live up to his father’s ideals.  There was no turning back 
anymore; he had to continue through with the fight for abortion.  It was now his fight, his 
fight for women, for social justice and for his belief.  He took pride in the fact that he was 
one of the first physicians in North America to use the suction technique and to perfect it for 
the abortion procedure.  It was also now very public; there was no more hiding behind the 
law for Henry Morgentaler.  He was not ashamed nor was he embarrassed to admit that he 
was breaking the law to perform abortions, a medical procedure that he felt was necessary 
and important.  This is possibly one of the most important aspects of Dr. Morgentaler’s fight 
for abortion because he held his position and he did not let the setbacks and the stigma keep 
him from doing what he felt was right.  This decision to fight for such a controversial cause 
drove him away from his family, and all of the other things that he stood for.  This was his 
one and only responsibility, for which he sacrificed everything for.  There seems to be no 
length that Dr. Morgentaler would not go to when it came to supporting the right to a legal 
abortion.   
 
After his 1970 arrest, Dr. Morgentaler was to be charged with providing illegal abortions 
several more times, in 1974, 1975, 1976 and 1984, and each time he was acquitted.  It was 
only in his 1974 trial, where he was found not guilty, that the Quebec court of appeals 
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overturned the verdict and gave him a guilty verdict and sentenced him to jail for eighteen 
months.  Many Canadians were outraged at this unusual overturning of a jury’s verdict.  In 
1976, John G. Diefenbaker proposed the Morgentaler amendment to the constitution, which 
makes it impossible for a court of appeals to overturn a jury verdict.  After this amendment, 
Dr. Morgentaler was released from prison and the government stopped all of the future 
proceedings against Dr. Morgentaler, and other physicians that were in the same position.  
This was Henry Morgentaler’s greatest achievement yet.  Not only did his faith in his own 
ideals cause a positive change in the Canadian legal charter, but he had won a small victory 
in his fight for abortion rights, as a court had yet to find a firm reason to find him guilty of 
any charges.  He relentlessly continued with the struggle against the Canadian government to 
have the abortion laws changed, and to help women in need.  He opened Morgentaler clinics 
in both Winnipeg and Toronto, in 1983, and in 1984 he encountered another setback.  Henry 
Morgentaler was charged in 1984 for performing illegal abortions in Toronto, but it was this 
arrest that lead him to his greatest victory yet. In 1988, Henry Morgentaler had been trying to 
appeal this latest trial and the Supreme Court of Canada had finally heard what Dr. 
Morgentaler was explaining to them all along.  It was decided that the abortion law in 
Canada was unconstitutional and that it infringed upon the human rights of Canadian women.  
The old law was overturned, and a new one was written that stated that women could have 
abortions upon demand in the first trimester of pregnancy, a decision that was purely 
between the woman and her physician.  This was Dr. Morgentaler’s coup de gras, he had 
finally convinced those in power that their previous ideas regarding abortion were irrational, 
and that his views were worth considering.  Henry Morgentaler had made Canadian history, 
as he had set out to do in the beginning.  Not only had he achieved victory for himself, but 
also for women across Canada.   
 
Dr. Morgentaler’s fight for women’s reproductive freedom and the freedom of choice was an 
unprecedented struggle.  Henry Morgentaler had the stamina of ten men to hold on to his 
fight for that long, enduring the hardships financially, emotionally and legally.  He should be 
commended for his endurance and emotional conviction to win this fight.  The abortion 
controversy was not yet over, Henry still had to face another trial in Nova Scotia and many 
of his clinics suffered attacks.  The most famous was the firebomb in 1992 that destroyed the 
Toronto clinic.  In 1996, the Edmonton Morgentaler clinic was attacked, but no one was hurt.  
Henry Morgentaler at the age of 79 has just launched a lawsuit against New Brunswick in 
late 2002, so that the province will provide funding for abortion, as the federal law states that 
the province is supposed to.  Despite his continuing struggle to erase all of the stigma and 
unfairness associated with abortion, he claims he will never give up until he has nothing left 
in himself to offer.   
 
There have been many physicians in Canada who have been influenced and inspired by 
Henry Morgentaler’s commitment to his beliefs.  One is Dr. Garson Romalis, who performs 
abortions in Vancouver and has been shot and stabbed as a result of his career choice.  He 
saw Dr. Morgentaler as a human being, as a physician who was compassionate and simply 
wanted to provide the best opportunity for every child born to be born into a good life.  Dr. 
Romalis has been let go from a job because of his association with Dr. Morgentaler as a 
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friend, he has been targeted violently and even injured, yet he still claims that his work as an 
abortion provider is rewarding.  The patients he sees come for many reasons to have 
abortions, but they all have one thing in common, that making the decision to have an 
abortion is a very difficult one.  He says that his patients teach him about life, lives that are 
difficult, and filled with violence and poverty, but he at least has a solution to their 
immediate problems.  Dr. Romalis has the ability to offer these women in dilemma a cure to 
their problem (globe and mail).   
 
Dr. Morgentaler shares many of the same ideas as Dr. Romalis as to why the practice of 
abortion is so rewarding.  He feels that he has something to offer these women, and that is 
peace of mind and their right to choose when motherhood is best for them.  Dr. Morgentaler 
believes firmly that abortion is a solution to many of the problems that we face with crime 
and violence, because these people are often ones who were neglected or treated poorly 
during their childhoods.  In Henry Morgentaler’s eyes, children need to be provided with 
love, affection and care, in addition to food, shelter and education.  As a survivor of the 
holocaust, Dr. Morgentaler has seen many people suffer injustices and hardship because of 
the collective, irrational beliefs of a society.  Thus, he has set out to right some of those 
wrongs that he has seen by trying to promote rational thinking about ethical issues, in his 
own words, “Well loved children grow into adults who do not create concentration camps, do 
not rape and do not murder” (the continuing controversy).  He claims that the issue of 
abortion, when considered rationally, and when considering the benefits to having access, is 
that there is no choice other than to allow women to have the choice and access to safe, and 
legal abortions.  By providing abortion services to women, Dr. Morgentaler claims that there 
are reduced maternal death rates, reduced childbirth mortalities, the disappearance of deaths 
due to illegal abortion and lower complication rates in abortion procedures.   
 
Why might one say that Dr. Morgentaler has done the right thing?  He has devoted the last 
thirty years of his life to a cause that he believed in.   What the cause is doesn’t really matter 
when we consider the colossal struggle that he has endured to accomplish the changes to the 
Canadian charter of human rights that he has.  The reason why Dr. Morgentaler deserves to 
be recognized as a reputable Canadian is because he believed in a cause and did not let it go 
just because it was a difficult road for him to follow, or just because his life became a 
shambles when he fought for what he believed was right and was necessary.  His motives for 
promoting abortion practices are pure, he has always claimed that what is most important for 
him is that “every mother a willing mother and every child a wanted child”, which is simply 
translated into every person should be granted the right to choose what is best for them.  
Even though there is the argument that the child does not have a choice in the matter of 
abortion, we can argue that if that child were to be born, they would not have the choice of 
how they would be treated, and therefore, by choosing abortion, a woman is making the 
choice that she would not be able to provide adequately for the child.  There are many people 
who feel that any life is a good life, but those people have not done what Dr. Morgentaler has 
asked the whole country to do, and that is to consider the issue rationally, considering who 
will provide for an unwanted, unloved child, who will this neglected child affect, what are 
the consequences of forcing someone to carry out a pregnancy that is unwanted.  In other 
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words, Dr. Morgentaler’s ideals are simply to blend reason with our innate impulses and 
come up with the best solution to ethical problems such as abortion that we face every day.   
 
Dr. Henry Morgentaler has dedicated his life to a controversial medical and ethical problem 
that our society faces today.  Abortion, whether right or wrong, has been approved in Canada 
as a legal medical procedure that in some provinces has been subsidized, all because of Dr. 
Henry Morgentaler’s conviction to change the social perspective on abortion.  Henry 
Morgentaler has worked to create an environment in which Canadian women have access to 
abortion all across the country. He is a Canadian hero, not because of his cause, but because 
of his unfaltering dedication, his unmatchable courage, and unimaginable sacrifice for what 
he believed in.  Canadian women have to thank Dr. Morgentaler for their right to choose and 
have control over their own reproductive freedom, for whatever reason they wish.  Dr. 
Morgentaler has sacrificed his reputation, his medical license, his safety, the safety of his 
family and the love and approval of his family, so that he could provide the option of 
abortion.  He has endured the hardships with grace and dignity, always calmly explaining his 
own position, and why it was a logical one, despite the frustration that he must have gone 
through while waiting for society to validate his opinions.  He has braved court cases and 
police raids, while his fellow abortion providers have dodged bullets and earned knife 
wounds for the cause that he believed would truly create a better society for women and for 
children, because they can now be given the opportunity to thrive and grow up nurtured by 
mothers who want to be mothers.  Dr. Morgentaler followed in the footsteps and teachings of 
his own father, who stood for his beliefs which forced Josef Morgentaler to have to lead a 
hard life, where he too was jailed for what he believed was right.  Henry Morgentaler was 
affected by the things he saw in the holocaust, the things that happened to his family and 
friends, all because of their beliefs, so this plight of getting abortion to become an accepted 
procedure did not scare Henry at all, if all of his loved ones could endure what they did, he 
too needed to make a contribution that made a difference, no matter how difficult it became 
for him.  These are the reasons that I believe Dr. Morgentaler should be recognized as an 
outstanding Canadian physician, one who held to his beliefs, despite the opposition that he 
received from people that he trusted, loved and respected.  Henry Morgentaler has found his 
passion, a medical procedure that allows him to contribute to a caring and loving society that 
upholds the practice of justice and condemns oppression of human choice, freedom and 
natural variability.  Through his fight, Henry Morgentaler has managed to convince the 
Canadian government to allow for more liberal views when it comes to Canadians choosing 
the routes of their own futures. 
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ABSTRACT 
 
“Who the hell were we to be given this responsibility, expected to be wise as old 

priests, to know how to lead people towards something no one wanted and 
somehow make them feel comfortable.”  Hana, The English Patient 

 
In the final years of WWII, Hana, a young Canadian nurse, decides to 
remain in an isolated, war-ravaged Italian village to care for a mysterious, 
unidentified burn victim.  So begins Michael Ondaatje’s The English Patient, 
a novel that at its crux centers on the relationship between a health care 
provider and her patient. 

 
This paper considers how medicine, in this story of suffering and recovery, 
comes to represent more than a tool used in the healing of physical and 
mental ills; it becomes an organizing and rehabilitating force, bringing both 
a sense of purpose and identity to those who provide or receive it. 
  
The human body, in the context of this complex understanding of medicine, 
is projected as a dynamic space of social and political discourse.  Physically 
destroyed, like the European world of the 1940s, the body of the English 
patient functions as a central meeting place in which the lives of Hana, her 
patient, Caravaggio, an injured thief, and Kip, an Indian sapper, converge.  
As this physical body is understood and cared for, so are the lives that are 
centered around it. 
 
Ultimately, The English Patient proves to be a commentary on medicine and 
the medical system, describing not only the relationship between health care 
provider and patient, but also the dehumanizing nature of illness, and the 
fundamental role medicine plays in the re-creation of self. 

 
In Michael Ondaatje’s The English Patient, medicine comes to represent more than a tool 
used in the healing of physical and mental ills.  In essence, it becomes an organizing and 
rehabilitating force, bringing both a sense of purpose and identity to those who provide or 
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receive it.  Through this reconfiguration of the role of medicine, Ondaatje ultimately seems 
to challenge existing perceptions of both the doctor-patient relationship and the ill human 
body; in doing so, he provides a valuable commentary on various aspects of medicine and the 
medical profession.     
 
In this novel, which takes place in an isolated Italian villa in the final years of World War II, 
Hana, a young, shell-shocked, Canadian nurse, decides to remain alone with a severely 
burned patient, tending to his wounds and keeping him company.  As the story progresses 
and Hana’s relationship with this so-called English Patient develop, we find that her role as a 
health care provider changes as she moves away from a removed, uninvolved relationship to 
those in her care towards a compassionate, almost nurturing healer very much interested in 
the emotional and personal growth of her patients.  This is further evident when Caravaggio, 
an injured thief, and Kip, an Indian sapper in the British army, enter the villa later on in the 
story.  Allowing herself to get involved with the other characters, Hana develops both in her 
perception of herself and as a caregiver.  Instead of simply treating the physical wounds of 
her patients, she begins to recognize and understand the emotional and intellectual ills that 
are troubling them.  This is most evident in her relationship with the English Patient, as she 
moves beyond caring for his burnt body to ultimately seeking out his personal history.  It is 
in this regard that Ondaatje comments on the existing healthcare system, positing an 
alternative model of the role of medicine in which caregiving comes to represent a re-
creation, or re-discovery, of self.                        
 
Before analyzing the ways in which the roles of medicine are redefined in this novel, 
however, it is fundamental to examine the images of various health care providers described.  
Why, one might question, is the primary caregiver of the English Patient a young, female 
nurse?  And what is the implication in her having given up all her nursing clothing before 
beginning her care of the Patient?  Furthermore, what is the purpose of the recurring images 
of the Bedouin nomads who initially find the Patient, tend to his wounds, and thereby keep 
him alive?  Evidently, this novel expresses a “shift of attention to nontraditional images of 
healers...by looking at nurses, shamans and con men, patients, family, friends, even the 
narrative process—all as healers” (Donley 18).  In suggesting numerous alternatives to the 
stereotypical image of caregiver—the white, male, physician—Ondaatje proposes a need to 
reconsider the very nature of the relationship between healer and healed.  No longer is the 
caregiver portrayed as an “authoritarian but benevolent father (and hero),” but instead a 
“collaborator with the patient in a joint effort” (Donley 26).  The patient, as exemplified by 
the way in which the English Patient interacts with Hana, must necessarily partake in his own 
care; he must be an active participant in deciding what treatment he receives and what course 
of action should be initiated in the healing of his illness. 
 
In choosing a nurse to be the primary health care provider in this novel rather than a 
physician, Ondaatje brings into question several aspects of the traditional doctor-patient 
relationship.  “The relations between nurse and patient...are [commonly] portrayed as tender, 
reciprocal, and mutually constitutive.  Unlike the doctor who diagnoses and prescribes, the 
function of the nurse is to comfort and to serve” (Bailin 25).  Might Ondaatje be suggesting 
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that this more personal relationship provided by a nurse is lacking in the doctor-patient 
relationship?  As Hana interacts with the Patient, we find that these “nursing” qualities of 
“affection, intimacy, compassion, and tendance” are the foundation of her treatment (Bailin 
25).  In fact, although the Patient, burned beyond recognition, is never physically healed, it is 
these qualities of his caregiver that allow him to recuperate emotionally and intellectually. 
 
Not surprisingly, therefore, the scenes in which Hana is physically caring for the Patient are 
highly sexualized.  Even in the physical treatment of the ill, Ondaatje seems to suggest, the 
caregiver is in a realm of intimacy with her patient that goes beyond the common interaction 
between individuals; an increased level of physical closeness seems to predicate a greater 
emotional and intellectual intimacy.  “Every four days [Hana] washes [the Patient’s] black 
body,” Ondaatje describes, “beginning at the destroyed feet.  She wets a washcloth and 
holding it above his ankles squeezes the water onto him, looking up as he murmurs, seeing 
his smile…She has nursed him for months and she knows the body well, the penis sleeping 
like a sea horse, the thin tight hips.  Hipbones of Christ, she thinks.  He is her despairing 
saint” (3).  Similarly, even when the Patient describes how the Bedouins cared for him, he 
reveals a level of intimacy that suggests the depth of the relationship between healer and 
healed.  The Bedouins “spread layers of grey felt over him,” he recollects.  “What great 
nation had found him, he wondered.  What country invented such soft dates to be chewed by 
the man beside him and then passed from that mouth into his” (6).  Clearly, in creating these 
non-traditional images of the primary healer, Ondaatje comments on aspects of healthcare 
that may be absent in the doctor-patient relationship. 
 
Moreover, in describing various images of non-Western healers, Ondaatje further suggests 
that alternatives to the stereotypical image of the healer exist.  Although it is not in the scope 
of this paper to examine the role of these unconventional caregivers, nor the underlying 
themes of colonial subversion or postcoloniality that they represent, it is important to 
recognize that they are portrayed as viable and effective health care providers in this novel. 

 
Given these new and complex images of the healer, we find that the role of medicine in this 
reconfigured doctor-patient relationship must necessarily be redefined.  If the doctor-patient 
relationship is not simply one in which the caregiver provides physical care for her patient - 
if the very hierarchy of caregiver and patient is dissolved, as both benefit from one another - 
can medicine remain as a simple tool used in the healing of physical and mental ills?  Rather, 
it would seem that medicine becomes the link between two individuals—the healer and the 
healed—who are struggling to take care of the same illness; it is the common ground on 
which both individuals meet, a joint effort in which both almost symbiotically participate.  
Through this meeting place, the health care provider and the one in her care are given a sense 
of identity and purpose.  The patient, given a role in the healing process, is no longer an 
inactive, sidelined observer; he is brought to the center, encouraged to express his own story 
and thereby regain a sense of identity even during illness.  The caregiver is likewise given an 
identity through this redefined relationship of healer-healed, as she is no longer just treating 
an inanimate object.  The healer must engage with the patient, necessitating an evaluation of 
self and how she exists in relation to the patient in this joint endeavor. 
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In The English Patient, both Hana and the Patient partake in this novel practice of health 
care, and both are therefore able to recreate a part of themselves through their relationship 
with the other.  Hana, as she comes to connect with the Patient through the treatment of his 
body, reevaluates and recreates the part of her character that was shell-shocked into 
indifference during the war.  “Throughout the war,” Ondaatje describes, “with all of her 
worst patients, she survived by keeping a coldness hidden in her role as nurse.  I will survive 
this.  I won’t fall apart at this” (48).  Removing herself from the emotional and intellectual 
burden of her profession, Hana essentially lost a part of her identity in the process.  Like the 
other nurses who had worked with her, she “began to believe in nothing, trusted nothing” 
(41).  It was sometime after this change that she had “come across the English [P]atient—
someone who looked like a burned animal, taut and dark, a pool for her” (41).  Even when 
advised against it by the other nurses and doctors, Hana decided that        
  

[s]he would remain with the one burned man they called ‘the English [P]atient,’ 
who, it was now clear to her, should never be moved because of the fragility of his 
limbs.  She would lay belladonna over his eyes, give him saline baths for the 
keloided skin and extensive burns…she would sit in this villa with the 
Englishman.  There was something about him she wanted to learn, grow into, and 
hide in, where she could turn away from being an adult. (52) 

 
Through her interaction with the Patient, Hana eventually begins to reclaim a part of her old 
self.  Speaking with the Patient and listening to his stories, she is able to grow out of the 
hardships that she has undergone and reconnect with the innocence in her character that 
existed before the war.  Because the Patient is beyond physical healing, and primarily seeks 
to be healed mentally and emotionally, Hana is compelled to utilize her skills of compassion, 
empathy, and understanding—aspects of her character that she lost during the difficulties she 
faced as a caregiver.  In essence, it is because of her relationship with the Patient that she 
learns to care again; out of this redefined role of medicine is she able to forge a re-creation of 
her previous self.     

 
In a similar manner, the English Patient is also able to re-create his identity within this 
reconstructed role of medicine.  Although there are numerous images describing the physical 
medical treatment he receives from Hana, the main healing seems to come in the form of the 
stories he and Hana share.  It is no surprise, therefore, that Ondaatje chooses to begin the 
novel with the Patient unable to remember his own identity.  This lack of mental self, rather 
than lack of physical body, seems to be the main problem ailing him.  Although he 
remembers the minute details of his life, including the events that led up to the plane crash 
that caused his injury, he fails to remember who he is.  As the story progresses and the 
Patient is cared for by Hana, the ultimate treatment seems to become the reconstruction - or 
rather, recollection - of his identity.  Through the process of telling his story, and using his 
caregiver as a partner with whom he can investigate the proceedings of his life, the Patient 
finally discovers that he was actually a Hungarian explorer named Almásy, who was 
compelled to assist the Germans during the war. 
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As the Patient’s “convalescence becomes the recovery of self-mastery” (Peschel 141), one 
might question whether the role of medicine in this novel is primarily to give a patient a 
space in which to vocalize his own story.  Although Ondaatje provides a great deal of 
evidence to support this view, I would argue that what he really attempts to suggest is a 
broader definition of the role of medicine: that in order for any part of medical care to be 
effective, be it the physical or mental treatment of the ill, the patient must necessarily be 
removed from being an object to be treated.  In having his caregiver learn his story, the 
patient is no longer relegated solely to his illness; his sickness is not an identity nor a social 
role (Bailin 10).  The patient is given a character and an identity by being given a story, and 
becomes an individual with whom the caregiver interacts, not simply a body that is healed.  
This is exactly what Nancy King states in her article, “Patient Stories, Doctor Stories, and 
True Stories: A Cautionary Reading,” as she describes how “medicine and medical education 
have increasingly—and commendably—emphasized the importance of treating the whole 
patient and the importance of listening to stories as ways of understanding patients and their 
illnesses more fully” (185). 
 
As the Patient finally discovers his true identity and is able to re-create his self from the 
stories that he has shared with Hana, we find that the role medicine has played in his healing 
has been in providing him with the opportunity to be seen as a full human being - not simply 
as an objectified ill body.  
 
Interestingly, because there is this separation between the ill body the ill individual in this 
novel, the physical body of the Patient comes to represent a space in which both the healer 
and healed converge.  It is not so much a part of the sick individual as it is a common ground 
in which the caregiver and patient interact; it is in this removed space that Ondaatje’s 
redefined role of medicine comes into play.  In other words, it is because of their relationship 
to the burnt body that Hana and the English Patient are able to interact with one another and 
forge their identities in the process.  Treating the physical injuries of the Patient, Hana is able 
to reach him on a more intimate, personal level.  On the other hand, being imprisoned within 
an ill body, the Patient is able to distance himself from his physical being and work on 
healing his intellectual and emotional wounds.    
 
On a more metaphorical level, Ondaatje seems to describe the room and world surrounding 
the English Patient as an extension of his ill body.  Physically destroyed, like the European 
world of the 1940s, the body of the Patient functions as a dynamic space of social and 
political discourse.  Describing it, Ondaatje states, “There is a face, but it is unrecognizable.  
The nerves all gone.  You can pass a match across his face and there is no expression.  The 
face is asleep” (28).  Inherent in this description is a subtle, but poignant, commentary on the 
state of the surrounding world.  Even the state of the characters in the villa reflect this 
description, for Hana, the Patient, Caravaggio, and Kip, all seem to have been devastated by 
their involvement in the war.  In this respect, the ill body is a microcosmic expression of 
society at large; healing of the body comes to represent a greater social healing.  One might 
then question whether or not social healing in this story is ultimately possible, since the body 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 99 ~

of the Patient, representative of society’s wounds, is burned beyond repair.  In a sense, 
Ondaatje seems to be saying no, since the Patient is never physically cured.  However, 
because the Patient is eventually able to regain his identity and re-create his self, there is the 
suggestion that a more important healing, an emotional and intellectual healing, is possible 
for society.   
 
In describing nontraditional images of the healer and the ill body in The English Patient, as 
well as a refined view of the relationship between caregiver and patient, Ondaatje 
successfully forwards a unique perspective on the role of medicine.  Rather than being a 
simple means of providing physical and mental relief to a patient, medicine is portrayed as a 
dynamic process in which both the health care provider and her patient come to better 
understand who they are.      
 
As we examine this novel, we find that the implications of literature on the history and 
practice of medicine are tremendous.  By removing medicine from reality and placing it in 
the objective (though often subjective) world of fiction, literature allows us to examine, 
critique, and evaluate it.  In this removed space, prevalent socio-cultural and other conflicts 
in medicine can be expressed and understood.  Thus, literature can “enrich the process of 
medical care...by offering new models, alternative ways of perceiving or understanding these 
human relationships” (Psaty 14).  Furthermore, “the insights of literature can help counter the 
thrust towards dehumanization in our health-care systems; the experiences of medicine can 
help bring the often overly intellectualized humanist back to reality, and to his body” 
(Peschel xi).  Through the humanities, and especially through the medium of fiction, 
medicine becomes not so much a science as a form of art.   
 
In addition, because literature is a clear representation of society’s understanding of medicine 
and the medical system, it can offer the health care provider a means of addressing the 
concerns and views of the general public.  This is particularly apparent when we observe 
literary images of healers, as described above in The English Patient, for they “provide an 
interesting barometer of social attitudes toward and fears of those who tend us and 
sometimes heal us - and who hold such awesome power over us” (Clarke 15); articulated in 
the writer’s portrayal of the caregiver are society’s most honest feelings toward the medical 
establishment.          
 
In conclusion, it is evident that much is to be gained by approaching medical history through 
literary works, as Lilian Furst writes in Medical Progress and Social Reality, because they 
offer a different, essentially personal, perspective.  Literature reveals more fully than history 
the social realities in the dilemmas that physicians and patients alike faced in the wake of 
new discoveries and technologies.  Through its focus on particular characters and situations 
literature affords vivid insights into the assimilation of, or resistances to, new modes of 
thought and new methods.  So a vivid and nuanced picture emerges from literature of the 
directions in which the changing practice of medicine affected individual lives in many 
areas: in hospitals, in surgery, in medical training, in the rising role of laboratories, and in the 
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advent of women doctors.  Literature serves literally to flesh out medical history in crucial 
ways, particularly by revealing how erratic progress was in practice. (xi) 
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ABSTRACT 
 
Perhaps the most ubiquitous symbol of the physician is the white coat, which 
can be found in the laboratory, the surgery, and the hospital (Blumhagen, 
1979). However, the attire of the physician prior to the late 1800s was a far 
cry from the aseptic white coat of today. One 1894 medical text described a 
surgeon’s attire having “ample evidence of previous hard service in the spots 
of dried blood and pus”.  The movement to white coats seems to coincide 
with the change in perception of surgery being deadly, to being life-saving; of 
hospitals as places of dying, to places of healing—a transformation made 
possible through aseptic techniques and new scientific approaches to disease 
and treatment. 
 
By 1960s a “defrocking” had begun across many medical disciplines. The 
white coat was identified as supporting a power differential between the 
patient and physician, therefore was a barrier to effective communication 
(Blumhagen, 1979). However very recent history has seen the resurgence of 
the white coat through “White Coat Ceremonies”, where the robing of 
medical students by senior physicians is to “demonstrate their belief in the in 
the student’s ability to carry on the noble tradition of doctoring” (Branch, 
1998). 
 
History reveals the white coat as a symbol laden in overt, and covert values. 
As a symbol of medicine and healing, the white coat embodies the virtues of 
altruism, excellence, duty, and compassion. However, the white coat is also 
full of meaning in the “hidden curriculum”—symbolizing hierarchy, 
privilege and elitism (Wear, 1998). Medical students should be aware of the 
symbolism of white coat, and understand how the white coat became so 
indelibly associated with the role of physician, and how its past history may 
affect our modern adoption, and interpretation, of this uniform. 
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Introduction 
 
Perhaps the most ubiquitous symbol of the physician is the white coat (Blumhagen, 1979; 
Krantzler, 1986). The stethoscope certainly is a symbol of the physician, but it is the white 
coat that crosses all the medical disciplines—from the surgeon, to the pathologist, to the 
family doctor. Even at the autopsy, when the need for a stethoscope has past, the white coat 
is found. The white coat has been seen as such a core symbol of the profession, that is central 
to a number of US inaugural medical student ceremonies (Gillon, 2000). The purpose of this 
essay is to explore how the white coat became so indelibly associated with the role of 
physician, and how its past history may affect our modern adoption, and interpretation, of 
this uniform. 
 
Before the White Coat 
 
The attire of the physician prior to the late 1800s was a far cry from the white coat. Schrader 
(1976) in her review, quotes from a 1894 medical text describing a surgeon’s attire as 
“…black Prince Albert coats buttoned up tight. These were kept in a closet in the operating 
amphitheater and rarely, if ever, cleaned, and showed ample evidence of previous hard 
service in the spots of dried blood and pus that covered them.” Laufman (2000) describes the 
1846 painting by Ernst Board of an amputation, with the surgeon replete in collar, cravat and 
silk brocade vest. Ian Carr (1999) in his book Manitoba Medicine, describes the medical 
practice of the 1890’s as generally “ineffective”. Most physician prescriptions were 
ineffectual, surgery was crude and often deadly. Unlike industry in the 1800s, medicine of 
the 1800 showed little improvement over the century, and by the end of the century people 
increasingly turned to homeopathic health care (Carr & Beamish, 1999).  In fact in an 1883 
copy of the Winnipeg Tribune (the year the Manitoba Medical College was founded), the 
front and back pages contained news, but the remaining six pages were testimonials to 
various home cures and patent medicines (Gemmel et al, 1983). However, the medical 
professional was about to enter a new era, and the white coat was about to become both a 
functional and symbolic element in this change. In his study on the white coat, Blumhagen 
(1979) suggests that there are three important medical aspects of the white coat: the surgical, 
the scientific, and the hospital. 
 
White Coat in the Surgery  
 
In 1867, Lister published his book On the Antiseptic Principle in the Practice of Surgery. By 
the end of the century, Lister’s carbolic acid approach to aseptic surgery was well accepted 
both in Europe and North America. However, even Lister still performed surgery in his frock 
coat. By the later 1880s, pictures of surgeons in aprons appear, although it is not entirely 
clear if the aprons are there to protect the patient or the surgeon. An 1889 photo of the 
Winnipeg General Hospital operating room (UM Archives), shows the surgeons and nurses 
(but not the anesthetist or observer) wearing white aprons. They are also using carbolic 
spray. In her book Medicine in Manitoba, Mitchell (1954) describes the first Dean of the 
Manitoba Medical College, Dr. James Kerr, during his honeymoon went to hear Lister speak 
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on “Antiseptic Surgery”. One assumes he was enamoured by his wife, but for sure he was 
enamoured with the principles of Lister, and aseptic technique was established very early in 
Manitoba. In Manitoba, the introduction of aseptic technique had very positive outcomes. In 
1884, 79 operations were performed with only three post-operative deaths reported (Carr & 
Beamish, 1999).  
 
The full sterile surgical gown was introduced into surgery by Gustav Neuber in 1883, and 
quickly moved to North America (Doberneck & Kleinman, 1983).  Schrader (1976) in her 
study of the history of OR gown, describes the 1889 Thomas Eakin painting of Dr. Hayes 
Agnew as the first illustration of a surgeon wearing a tied-in-the-back sterile gown. A photo 
of an operation at St Boniface General Hospital (circa 1923, reproduced in Carr & Beamish, 
1999) shows all surgical staff, including the anesthetist donned in white gowns and aprons 
and caps.  The white gown became a distinctly surgical garb, the back opening was not 
practical for general patient and hospital care, and the word itself—“gown”—may have acted 
as a limiting factor in its use outside the operating room (Blumhagen, 1979; Flannery, 2001). 
However, the success this new aseptic approach, which included the white gown documented 
in photos and paintings, changed the public perception of the surgeon to  someone of hope, 
cleanliness, and survival; and not the previous expected traits of death and pain.  
 
White Coat in the Lab 
 
As the new century began, science was providing a better understanding of how to approach 
medicine. Techniques which had been used for centuries were now being augmented, and in 
many cases replaced, but new techniques born of scientific breakthroughs. This scientific 
movement seems to have saved medicine from the ground it was loosing to the homeopathic 
treatments of the late 19th century (Blumhagen, 1979). Blumhagen quotes D.W. Cathell’s 
book The Physician Himself and What He Should Add to Strictly Scientific, which was first 
published in 1882. Cathell advised the physician to look “fresh, clean, neat, and scientific”, 
and to ensure “judicious and intelligent use of your scientific instruments of precision…to 
assist you in curing nervous and terrified people by increasing their confidence in your 
armamentarium and in your professional ability.”  With the publication of the Flexner Report 
in 1910, medical education began a massive evolution, with a focus on laboratory sciences. 
Manitoba appears to have been one of the front runners in this movement to the scientific 
curriculum. Dean H.H. Chown, who lead the Faculty of Medicine from 1900-1917, oversaw 
the expansion of scientific academic programming. In 1901, the new Science Faculty 
Building brought in new professors in a number of fields, including Bacteriology and 
Physiology. By 1909 the Faculty got its first full-time Anatomy professor (Gemmel, et al, 
1983). Science was becoming core to the essence of the physician. Blumhagen (1979) 
describes the “physician being stereotyped as scientists wearing white coats”. But Flannery 
(2001) points out that laboratory coats worn in the early 1900s were based on shop coats, and 
were usually brown, blue or gray, not white (which would be an impractical colour to keep 
clean). She points out that white became the symbol of cleanliness in the operating room, and 
so doctors wore white both inside and outside the operating room to maintain the sense of 
sanitation. Medicine reaped the advantages of the scientific world, doctors gaining status as 
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conquerors of the germ, and the white coat became the outward symbol of this success and 
power, so scientists soon adopted white coats too, allowing them to gain status. This 
seemingly fair trade in status meant that by the 1950’s the image of the physician-scientist 
was well entrenched in society and the media (Flannery, 2001; Krantzler, 1986). 
 
White Coat in the Hospital 
 
With white gowns in the surgery and white coats in the laboratory, it is not surprising that 
white coats became the norm within the hospitals. The movement to white coats seems to 
coincide with the change in perception of hospitals as places of dying, to places of healing—
a transformation made possible through aseptic surgical techniques and new scientific 
approaches to disease and treatment (Blumhagen, 1979). Interestingly, it is the nursing staff 
in the hospitals who seem to have first adopted the white uniform. Flannery (2001) suggests 
that class distinctions between the laborer “doers” and the people-in-charge “thinkers” was 
the reason for this delay. She bases this opinion on photos from labs such as the Pasteur 
Institute in the late 1880s where the workers are in lab coats, but the overseers are in frock 
coats. Photos from Winnipeg General Hospital would seem to support this hierarchy in 
adoption—for example, a 1906 photo shows hospital nurses in white uniform complete with 
impractical decorative white cap perched atop, surrounding the physician superintendent Dr. 
A.M. Murry who sits front and center in his black frock coat—a man in control of his harem 
of white-clad workers (UM Archives). Photographs of the Hospital Residents at this time 
showed all the young men in black coats, but by 1911, the Hospital Residents were 
photographed all in white buttoned-up coats, with some senior staff also in white coats. 
While there still seems to be distinction between senior staff “thinkers” in dress clothes, and 
the more junior resident “doers” in white, there is trend for white uniform for all hospital 
staff. White was becoming associated with not only the individuals of medicine, but with 
their institutions of healing as well (Blumhagen, 1979; Lhez, 1996). 
 
Decline of the White Coat 
 
An examination of advertising trends in JAMA showed that between 1965 and 1982 there 
was a decline in depictions of physicians in white coats (Krantzler, 1986). Krantzler suggests 
that this decline was partially due to the desire to separate the advertising regarding the 
“business” aspects of medicine from the “healing” ones, a goal achieved through the 
reservation of the white coat for those advertisements where physicians were portrayed 
prescribing drugs. However, since the 1960s there has been a decline the use of the white 
coat by physicians. The white coat was found to induce higher blood pressure in some 
patients—“white coat hypertension”. Interestingly, this phenomenon is  older than the use of 
the coat itself. Lemmer (1995) provides passages from the middle of the 18th century 
describing physician-induced changes in pulse. This includes a quote from Théophile de 
Bordeu’s 1756 book Recherches sur le pouls that: “it is necessary to feel the pulse several 
times; it is an exception that the presence of the doctor does not lead occasionally to some 
changes which may elevate or increase it.”  In addition to physical effects that the coat had 
on the patient, the white coat was identified as supporting a power differential between the 
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patient and physician; that it was a “mark of authority” and therefore was a barrier to 
effective communication (Blumhagen, 1979). Pediatricians, psychiatrists, and doctors 
working in family practice are now rarely seen in white coat. Some have bemoaned the 
“defrocking” of the medical profession particularly in hospital staff (Meakin, 2001), seeing 
the decline of the white coat as a decline of the profession, reducing respect and confidence 
in the profession with “junior doctors in open-necked shirts and jeans” (Saunders, 2001). A 
recent Australian study showed that patients desired physicians to wear white coats (Harnett, 
2001) and in the United States there has been a recent expanding phenomenon of White Coat 
Ceremonies for entering medical students (Der Weyden, 2001; Rothstein, 2001; Wear, 
1998). 
 
Resurgence of the White Coat 
 
In 1993, the Arnold P Gold Foundation funded the first of the White Coat Ceremonies at the 
New York College of Physicians and Surgeons for incoming students into Medicine, it has 
quickly been adopted by over 93 other US medical schools. In this robing ceremony, each 
student is presented, and helped into a white coat by senior faculty. This robing of students 
by senior physicians is to “demonstrate their belief in the in the student’s ability to carry on 
the noble tradition of doctoring” (Branch, 1998). This, together with speeches, and the 
reading of the Hippocratic Oath, is supposed to support professionalism and empathy in 
medicine.  This trend to re-embrace the white coat within the profession is also supported 
across the ocean in Australia, where significant debate has occurred on the topic (Howell, 
2001, Harnett, 2001, Saunders, 2001) 
 
History teaches us that the white coat has practical purpose, but perhaps more importantly 
history reveals the white coat as a symbol laden in overt, and covert values. As a symbol of 
medicine and healing, the white coat embodies the virtues of “altruism, accountability, 
excellence, duty, honor, respect for others and compassion” (Wear, 1998). However, Wear 
(1998) also points out that the white coat is also full of meaning in the “hidden 
curriculum”—symbolizing hierarchy, privilege and elitism. Therefore, as there is move to re-
traditionalize medicine through White Coat Ceremonies, students should be aware of the 
symbolism of white coat, and be reminded to “tread very gently with their power” (Branch, 
1998). In a commentary on Wear (1998) and Branch (1998), Dr. De Marco (1999) reminds 
us that “Aristotle tells us that to become virtuous, we must practice virtuous actions…that 
without a deeper awareness of self, ritualized service experiences…including that of wearing 
a white coat (or a clerical collar)—will be like seeds (of virtue) falling on concrete.”  The 
white coat, while a powerful and historical symbol of what good a doctor can bring society, 
is not in itself the creator of that good. Perhaps this is the best lesson for those of us about to 
don our own white coats for the first time: to remember that virtue comes from actions, and 
not from attire.  
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ABSTRACT 
 
In many professions, there is a secret language – often impossible to interpret 
by the outsider. Medicine is no exception. First-year medical students are 
quickly inducted into the world of three-letter acronyms (TLAs). In going 
about their everyday work, doctors encounter and exchange innumerable 
abbreviations – to the point where it becomes second nature to them. 
However, jargon – whether used by habit or through a desire to impress – 
becomes an issue when patients are involved. It is widely acknowledged that 
drowning patients in medical technospeak is not the most effective means of 
communication. Doctors are hence cautioned against this practice. There 
exists too a different sort of medical vocabulary that doctors may not be so 
anxious to have patients comprehend, and this is medical slang. This slang 
appears to be an international phenomenon. Humour does not easily cross 
language barriers – hence it often evolves locally. Conversely, the origin of 
the slang is quite often universal. Various themes found in slang may aid in 
explaining its common occurrence. Slang serves to cut through euphemisms, 
serves as a form of irreverence and serves as a coping mechanism through 
humour and depersonalization. However, it must be said that these terms are 
best avoided in medical notes and in conversations in front of patients for 
good reason. 

 
Introduction: The Language of Medicine 
 
In his book The Psychology of Interpersonal Behaviour, Michael Argyle writes, “…Within a 
given culture there is a shared language.” In effect, there exists within many professions a 
secret idiom, completely unfathomable to the outsider. To this, the field of medicine is no 
exception.  
 
Usage and Pitfalls 
 
In their first year, medical students are quickly inducted into the world of three-letter 
acronyms (TLAs), and just as quickly forget that these abbreviations never existed in their 
former vocabularies. Seeing “S.O.B.” (i.e. shortness of breath) in case notes for the first time 
would bemuse many a student of medicine. (Was this right – a doctor was actually calling a 
patient a rude name? In writing?)  
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But with the passage of time, a forbearance and perhaps even a certain affinity develops for 
medicalese. Tossing around terms like SLE, VTach and CML (systemic lupus 
erythromatosus, ventricular tachycardia and chronic myeloid leukaemia respectively) 
becomes second nature; even CBCs and MRIs (complete blood counts and magnetic 
resonance images) are ordered without any difficulty.  Indeed, this is almost expected as a 
student progresses through medical school – the acquisition of that certain prestige, that easy 
familiarity with the labyrinthine innards of medicine. These useful little shorthands are key to 
survival on the wards. 
 
However, convention use of acronyms and abbreviations in medical communications brings 
its own unique pitfalls. Authors of books have attempted to remedy the situation by 
documenting and standardizing the use of such abbreviations. Volumes such as the self-
explanatory title Mosby’s Survival Guide to Medical Abbreviations and Acronyms, Prefixes 
and Suffixes, Symbols and Greek Alphabet operate on the basis of a thesaurus and are 
available as an aid to struggling medical transcriptionists and other healthcare professionals.  
 
What is an AAA? Is it an ascending aortic aneurysm? An abdominal aortic aneurysm? Or 
perhaps an acute anxiety attack?  
 
It falls on the reader to infer judgment based on contextual information. Where accuracy may 
mean the difference between life and death, the use of acronyms in contrast is at best, 
assumption and at worst – guesswork. Neil Davis makes his thoughts on the subject fairly 
clear in the collection entitled “Medical Abbreviations: 15,000 Conveniences at the Expense 
of Communications and Safety”. 
 
It is perhaps in the doctor-patient relationship where the issue of jargon comes to the fore. Do 
doctors slip into jargon simply by habit and assume that their patient understands them as 
well as any other healthcare worker, or is the practice driven by a desire – whether conscious 
or unconscious – to impress? It does not require decades of research to prove that drowning 
patients in medical technospeak is not the most effective means of communication. Doctors 
are hence cautioned against this practice and must therefore be wary of exploiting the so-
called “knowledge gradient” that is present between themselves and their patients. 
 
Medical Slang 
 
There exists too a different sort of medical vocabulary that doctors may not be so anxious to 
have patients comprehend – a vocabulary that has not been formalized in any textbook, 
journal or dictionary and yet is almost universally understood, not least among the ranks of 
junior doctors. This is the medical form of slang. 
 
How does one go about defining slang? One such way is to think of it as words or phrases, or 
particular meanings of these, that are common in informal use but are generally considered 
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not to form part of standard English, which are often used deliberately for novelty or 
unconventionality. 
 
Medical slang appears to be an international phenomenon. Since humour does not easily 
cross language barriers, it often evolves locally. Conversely, the origin of the slang is quite 
often universal. For instance, PFO (or “Pissed, fell over”) is a common diagnosis in Britain. 
Halfway around the globe, PIMBA – literally translated as “swollen-footed drunk run-over 
beggar” can be seen as a Brazilian correlate. 
 
The Evolution of Medical Slang 
 
Slang is coined in various ways. It can be through simple acronyms such as:  
 

 HAIRY PSALMS – “Haven’t any idea regarding your patient, send a lot more 
serum”. 

 CNS - QNS – Central Nervous System- Quantity Not Sufficient. 
 CLM – Career Limiting Move 
 NAD – No Abnormality Detected, or to the junior doctor: Not Actually Done 
 WNL – Within Normal Limits, or We Didn’t Look. 

 
It can be a play on more conventional terminology, as in: 
 

 Horrendoplasty – a very difficult operation.  
 Fascinoma – interesting pathology. 
 5-H-1-T – a polite medical term for sh*t 
 Journal of Anecdotal Medicine – the source quoted for less than evidence-based 

medical facts 
 Retrospectoscope – equipment that endows the benefit of hindsight 

 
But with little doubt, the largest source of slang is through derogatory name-calling and 
simple obscenity.  
 

 Oligoneuronal – of low intellect 
 Unineuronal – extremely educationally-challenged  
 St. Elsewhere – term used in ivory towers to describe any non-teaching hospital 
 Inbreds – a doctor whose parents are doctors. 
 MFI – a very large myocardial infarction. 

 
Themes 
 
A number of themes which recur in slang may aid in explaining its common occurrence.  
Slang provides relief from the burden of euphemistics, as seen in the use of the terms: 
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 Guessing tubes – stethoscopes. 
 Green test – to check out how much insurance a patient has. 
 Heart sink – frequently attending patients for whom the doctor has little to offer. 

 
It serves as an expression of irreverence, such as when referring to a: 
 

 Double bind trial – two orthopods looking at an electrocardiogram. 
 Granny dump – the practice of bringing elderly patients to emergency departments 

for admission, usually before public holidays. 
 PBB (Pine Box at Bedside) – a terminally-ill patient. 

 
Not least, slang is a coping mechanism.  It helps doctors depersonalize the distress, loss, and 
grief they encounter every day of their working lives. It is a method of distancing and 
detaching oneself from disease, the dying process and death itself. Examples stemming from 
this include: 
 

 Ampho-terrible – amphotericin, the antifungal that often makes the patients sicker 
 Crispy critter – severe burns victim 
 Eternal Care – intensive care or mortuary 

 
Slang also creates a sense of belonging to a group with shared frustrations:  
 

 Blamestorming – apportioning of blame for mistakes, usually to the locum as they are 
no longer on site 

 CYA – Cover Your Ass 
 Mushroom Syndrome – suffered by interns who are kept in the dark and shovelled 

with manure periodically. 
 
Finally, the last purpose of slang is two-fold: to avoid responsibility and at the same time to 
keep patients from understanding the true meaning of the doctor’s words. The “getting away 
with it” outlook is fairly evident here.  
 
One may conduct a paninvestigram when the next step is uncertain, or look for the flower 
sign at the bedside of a patient – fresh flowers (or grapes, in the grape sign) imply that the 
patient has a supportive family and hence does not need to be discharged to social services.  
 
There is too an expression of pride in one’s ability to doctor with minimal expenditure of 
energy, perhaps implying a “superior clinical instinct to compensate for a compromised 
knowledge base.” (Fox A., et al. 2002)   
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Influences 
 
What influences slang? Books such as The House of God brought terms such as “buffing” 
and “turfing” into the open. In Bluff your way in doctoring, Patrick Keating taught us the 
“rule of fives”. Television dramas such as ER are also responsible for the proliferation of 
terms such as “code brown”, in reference to an episode of faecal incontinence. 
 
Legal Issues 
 
Needless to say, it is good practice to avoid use of terms that are not helpful in management 
of the patient. Representatives of medical insurers advise doctors to avoid slang at all costs, 
whether in patient charts, or in conversations to which patients are a witness.   
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ABSTRACT 
 
You see it in every medical building.  In a multitude of medical organizations.  
Even on television.  Sometimes as one, sometimes as two.  Which is it?  What 
is it?  It is an insignia, a representation of a noble profession.  The medical 
symbol. 
 
So which is the medical symbol?  The Staff of Aesculapius of which a tree-
branch staff is entwined by a single serpent or the Caduceus, a winged wand 
with 2 snakes coiled around it?  Both symbolize the medical profession but a 
look into the origins of these icons shows that the true symbol is indeed the 
Staff of Aesculapius. 
 
Although the single-snake motif and two-snake motif seem popularly 
associated with the Ancient Graeco-Roman period, both originate centuries 
before.  Archaeologic finds from as far back as the Mesopotamian and 
Ancient Egyptian eras attest to this.  It is believed that the Nile dwellers 
borrowed the pattern from the Mesopotamians and that the Greeks did the 
same to the Egyptians.  Creation epics of the Near and Far East depict the 
serpent as good and evil. Other literary documents connect the snake with 
life, immortality, and the gods of healing and fertility. Both archaeological 
and literary evidences indicate that in most ancient times a snake rod or staff 
is utilized in the craft of healing. 
 
The fact that both motifs seem almost similar in their concepts, it is not 
surprising that they can be easily confused for each other.  However, the 
confusion as to which is the true insignia of the medical profession and the 
impostor seemed to have been begun in the 1500s AC when printers started 
publishing medical books with the Caduceus on them. 

 
The Staff of Aesculapius 
 
The Staff of Aesculapius belonged to Asklepios, or Aesculapius as he was known to the 
Romans. It is a rough hewn branch of cypress, a tree native to the Greek isles. The thick staff 
represents strength and solidity, perhaps in reference to the unwavering ethic of the 
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physician. Whether or not the staff is supposed to be short and held by the hand, or long and 
resting in Asklepios’s axilla as a crutch, remains a mystery.  
 
The snake, now endangered, is today known to science as Elaphe longissima, otherwise the 
Aesculapian Rat Snake.  It is an adept tree climber, which may explain its posture on the rod.  
E. longissima is found in middle and southern Italy, in Germany, Spain, the Czech Republic, 
Poland, Russia, Turkey, Iran and the Isle of Amorgos. It is unknown whether it should be 
shown climbing the staff clockwise or anticlockwise. 
 
Asklepios 
 
According to Greek mythology, Asklepios was the son of the Greek Sun-God, Apollo and 
the nymph Coronis. Despite this, he is mentioned in the writings of Homer as a mortal 
physician-hero who performed miraculous acts of healing on the battlefield. Later, although 
the transmutation is not clearly defined, Apollo’s role as the God of Medicine was awarded 
to Asklepios. 
 
Asclepieias 
 
Shrines and temples of healing known as Asclepieia were erected throughout Greece and 
later, extensively, in the Roman Empire. They were commonly situated on wooded hills or 
mountain sides, near mineral springs and became popular sanitaria. Some of the better 
known were those of Epidaurus, Pergamum and Cos. 
 
The non-venomous serpents were kept in such temples of healing, believed to be lovingly 
tended by Asklepios’s daughter Hygeia, the personification of health. Snakes that escaped 
from the temples flourished. This is thought to explain the present geographic distribution of 
Elaphe longissima.  
 
Patients slept overnight in the temple where priest-physicians tried to induce dreams in 
which Asklepios would reveal a cure.  Priests and priestesses would dress up as Asklepios 
and Hygeia to make sure the patients “saw” them.  Just before dawn, they would circulate 
among the sleepers with their snakes. The snakes would lick any wounds and bleary-eyed 
patients receive advice. In the morning, patients would tell priests of their “dreams”. 
 
The Gift of Life 
 
What is the relationship between snakes and Asklepios? Apollodorus of Athens writes that as 
Asklepios was figuring out how to resurrect Glaucus (son of King Minos of Crete and wife 
Pasiphae who fell into a honey jar as a child and was smothered), a snake came into the 
chamber. Asclepius killed it with his staff whereupon another snake came and resurrected the 
first by laying an herb in its mouth. Asclepius used the same herb to revive Glaucus. But 
does this answer the question of the mystical ceremony of snakes licking patients’ wounds? 
According to an article published in the July 25 1992 issue of the Lancet, entitled “Healing 
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rituals and sacred serpents”, researchers from the Department of Philology and History, 
University of Cassino, Roma, Italy found that saliva of the four lined snake, Elaphe 
quatuorlineata which they believe was used in healing rituals contains epidermal growth 
factors, which helps the human healing process. 
 
The Single Serpent Staff 
 
Although the single serpent staff motif seems popularly associated with the Ancient Greek 
and Roman period, it originated centuries before. An early Egyptian hymn of the Old 
Kingdom, 2800-2250 BC, tells a story of the goddesses Nekhebet and Sati presenting to 
Horus, son of Osiris, the gifts of life and sovereignty symbolized by a staff about which is 
entwined a serpent. In the Bible, Numbers 21:4-9, Moses is told by God to construct a fiery 
serpent of brass and to display it on a pole so that those who had been bitten by poisonous 
snakes would be healed by gazing upon it. 
  
The Caduceus 
 
The Caduceus began as the magical rod of the messenger god of the Greek pantheon, Hermes 
(otherwise known to the Romans as Mercury).  It is a wing-topped wand round which twin 
snakes are entwined. The wand is emblematic of power and authority.  The wings resemble 
the wings on Hermes’s ankles.  
 
Hermes 
 
More than a messenger, though, Hermes was a diplomat and ambassador and often believed 
to be a bringer of peace.  In fact, the Romans used the Caduceus as a symbol of peace, and 
described a myth in which Hermes (Mercury) threw his rod between two fighting snakes and 
stopped their battle, at which point they wrapped themselves around the wand. This ability to 
bring harmony out of hostility is one of the admirable traits of Hermes and it aided his 
reputation as a persuasive orator and bringer of good fortune.  
 
Hermes, however, was also known as the deity of wealth and commerce, two areas which 
were recognized as involving a certain degree of dishonesty.  In fact, many of Hermes’ deeds 
earned him a reputation as a crafty and promiscuous trickster and it was because of this that 
he was honored as the patron of thieves. The association of physicians with thievery through 
the adoption of Hermes’s Caduceus as a medical symbol is undoubtedly undesirable and only 
those cynics who accuse physicians of an excessive interest in making money may find it 
appropriate.  
 
Although peace and commerce seem to be two very different fields, there is a reason why 
Hermes represents both, for they are related.  It is said that the Caduceus was borne on the 
prows of Phoenician ships in token of the fact that trade and commerce are callings for which 
peaceful negotiations are necessary  
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Unfortunately, there is one final significance of the Caduceus that should appeal to no one 
and is horrifying when connected to the medical profession, for it was the duty of Hermes, 
Caduceus in hand, to lead the souls of the dead to the underworld.   
 
Ironically, despite the inappropriateness of his emblem in medicine, Hermes did play a small 
role in the origin of the true symbol of the physician.  According to Greek myth, Apollo who 
had a love affair with the nymph Coronis, a princess of Thessaly, later found out that she had 
been unfaithful and had her slain with arrows only to discover that she was pregnant with his 
child.  As Coronis lay on her funeral pyre, Hermes played the obstetrician (virtually his only 
medical act) and delivered the infant Asklepios from her womb by Caesarean section. 
 
The Two Snake Motif 
 
Like the single serpent staff, the two snake motif dates from before Ancient Greek and 
Roman times.  A libation vase on exhibit in the Louvre Museum was excavated from the 
ancient Mesopotamian city of Lagash. The vase has been dated as early as 4000 to 3000 B.C. 
It consists of a rod entwined with 2 serpents and flanked by 2 griffins and represents the god 
Ningishzida, the messenger of the mother goddess Ishtar and awakener of life and vegetation 
in the springtime. 
 
Certain cylinder seals of Mesopotamian Protoliterate Period, 3500-3000 BC, are decorated 
with intertwined serpent-necked lions and intertwined copulating vipers which were prime 
religious symbols for gods of fertility, who ensured life for plant and animal kingdoms i.e. 
God Ningishzida. Hermes was worshipped as the god of fertility in Arcadia and the islands 
of Lemnos, Imbros and Samothrace, after the fashion of his Mesopotamian prototype. 
 
A series of skillfully worked flint knives dating from the late Gerzean Period of Egypt, circa 
3100 BC, have intertwined snakes incised on gold foil or ivory handles. When the designs on 
the knife handles are compared to the Mesopotamian cylinder seals, it can be surmised that 
the Egyptians borrowed the pattern from the Mesopotamians. 
 
In the Temple of Seti, Abydos, Egypt, built around 1300 BC, is an engraving depicting Thoth 
using the Caduceus and Key of Life to resurrect Osiris.  Some say that Thoth is an 
assimilation of Ningishzida. And that Thoth and Hermes are one and the same. 
 
The Confusion 
 
Given that the single serpent and two serpent motifs seem very similar in their concepts, it is 
not surprising that they can be easily confused.  However, the confusion as to which is the 
true symbol of the medical profession and which the impostor seems to have begun in the 
sixteenth century AD when printers began to use the Caduceus as their logo because they felt 
it symbolized their role as messengers and businessmen. That in itself was not a problem 
until several publishers of medical texts began prominently displaying the Caduceus on the 
books provided for students and doctors. 
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The 2nd source of confusion was the US Army.  In 1856, before the first Geneva Convention, 
the Caduceus appeared on the chevrons of members of the U.S. Army Medical Corps to 
indicate that litter-bearers and Corps men were non-combatant.  In 1902, a captain in the 
U.S. Army recommended that the Medical Corps adopt the Caduceus as its emblem, partly 
because he felt it was more graceful and medically significant than the Red Cross.  During 
World War I, all United States ambulances bore the Caduceus. 
 
The Caduceus thus also became used to indicate non-combatant status.  On the firing line, 
the medical officer, if the Geneva Convention 1864 is observed, is protected in his non-
combatant role, just as the Caduceus-bearing herald of Ancient Rome was immune from 
attack. 
 
It is disappointing that the ancient discipline of medicine, which values knowledge so highly, 
has failed to maintain the integrity of its one true symbol.  Yet perhaps it does not matter that 
both the Caduceus and the Staff of Aesculapius are both recognized as representing 
medicine, so long as people associate the symbols with the qualities that a physician should 
embody, rather than those of ancient Greek Gods.  
References 
1. Angeletti LR. Agrimi U. Curia C. French D. Mariani-Costantini R. Healing rituals and sacred serpents. 

Lancet. 340(8813):223-5, 1992 Jul 25. 
2. Bettmann, Otto L. A Pictoral History of Medicine 3rd Edition. Charles C. Thomas Publication, 

Springfield, Illinois, February 1962. 
3. Bunn, John T. Origin of the Caduceus Motif. Journal of the American Medical Association. Vol 202, No. 

7, November 13, 1967. 
4. Garrison, F.H. The Use of the Caduceus in the Insignia of the Army Medical Officer. Bulletin of the 

Medical Library Association IX.2, 1919. 
5. Garrison, Fielding H. An Introduction to the History of Medicine 4th Edition. W.B. Saunders Company, 

Philadelphia & London, July 1967. 
6. Goldberg, Aviva. The Serpent in Ancient Healing: Myth, Magic & Medicine. History of Medicine Days 

Calgary, 1997. 
7. Jacobson, Louis. They Came Up With the Answer To a Snake-Oil Salesman’s Prayer. The Wall Street 

Journal, July 24, 1992. 
8. Hart, Gerald D. Asclepius the God of Medicine .Royal Society of Medicine Press Ltd, 2000. 
9. http://www.adh.brighton.ac.uk/schoolofdesign/MA.COURSE/09/LSYM05.html 
10. http://www.bnhof.de/~rattau/longi.htm 
11. http://www.endicott-studio.com/forcaduc.html 
12. http://www.gatewaystobabylon.com/gods/lords/lordninazu.html 
13. http://www.hangnailed.com/aesculapius.html 
14. http://www.in-ta.net/info/aesculapius/iatros.html 
15. http://www.williamhenry.net/mtida4.htm 

 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 117 ~

JOHN WOODALL: FROM BARBER-SURGEON TO SURGEON-
GENERAL 

 
By 

 
Glen Hazlewood 

University of Calgary 
 

Preceptor: Dr. P. Cruse 
 

ABSTRACT 
 
John Woodall can justly be styled the father of sea medicine.  He began his 
career as a barber-surgeon in London in 1599 and became England’s first 
Surgeon-General in 1613.  His was hired by the East India Company, a union 
of English ship merchants, and was responsible for improving the medical 
conditions within the Company.  Woodall addressed some of the problems 
present by creating a system of delivering sealed surgeons’ chests to each 
ship, and by writing a book, The Surgions Mate.  Serving as the first textbook 
for naval surgeons, The Surgions Mate contained thorough lists of medicines 
included in his chests and their indications, instructions on surgical 
treatments and preventative medicine (including the treatment of scurvy 
through adequate nutrition), and suggestions for dealing with some of the 
social issues surrounding medical care at sea.  It was a comprehensive 
treatment on naval medicine and included, as well, a description of two of his 
own inventions.  Woodall’s accomplishments, however, were not limited to 
the sea.  He practiced as a surgeon at St. Bartholomew’s Hospital in London 
for twenty-seven years and had an influence both politically and on surgical 
practices.  John Woodall passed away in 1643, but not before he left his mark 
on English surgical history and revolutionized the field of naval medicine. 

 
When one thinks of scurvy, Captain James Cook comes to mind.  When one learns about the 
development of trepanation, Ambrose Paré is studied.  When one debates great surgeons of 
times past, many names surface.  Rarely with any of these topics is the name John Woodall 
included.  Woodall, however, was a remarkable English surgeon in the 17th century, and 
influenced all of these areas.  His contributions were mainly felt at sea, where he became the 
first Surgeon-General of England and helped change the practice of naval medicine.   
 
John Woodall, the son of Robert Woodall, was born in Warwick around 1570.  He began his 
career by apprenticing with a London barber-surgeon, and in 1589 he served as a surgeon in 
Dieppe to Lord Willoughby’s regiment in the wars between Henry IV of France and King of 
Navarre against the Catholic League of Normandy (Cline, 2001).  After his military service 
(1590), Woodall spent time traveling throughout Europe, living in Germany, Poland, and 
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Holland.  As a result of his travels, he became quite proficient with languages, and briefly 
served as an interpreter for both Queen Elizabeth and King James.  Undoubtedly, through his 
travels, Woodall learned much about medicine and surgery, and when he returned to London 
in 1599 he was admitted to the Barber-Surgeons Company (Keynes, 1967).  He spent the 
next few years learning his trade.  He treated victims of the plague epidemic in London, 
worked for a brief time with a Dutchman who made counterfeit medications, and presumably 
went on tropical voyages where he gained much of the naval medical experience that would 
influence his future ideas (Druett, 2000).   

 
The Barber-Surgeons Company, to which Woodall belonged, was established in 1540 and 
represented an important era of surgery in England in which barbers and surgeons were 
united under a common front.  The following is provided as a brief background into the 
historical place that barber-surgeons had in the history of English surgery. 

 
Aside: The Company of Barber-Surgeons (1540-1745) 
 
The role of a barber was once much different.  In ancient Asia, the barber served a prominent 
role in many communities.  It was believed by many tribes that evil spirits inhabited the hair, 
and that they could only be driven out by cutting it off (7).  Thus, the barber gained 
importance in the community, and soon became linked with religious ceremonies, 
performing baptisms and marriages.  This prestige carried over into early European culture.  
When the clergy began performing surgeries (mainly bloodletting) in the first few centuries 
A.D., they enlisted the help of barbers who acted as assistants.  In 1163, however, the clergy 
was forbidden to draw blood, and barbers began to assume increasing surgical 
responsibilities (7). 
 
In England, barbers continued to practice surgery for the next few hundred years and in 1308 
an official Company of Barbers was formed.  The Gild, as it was also called, was the 
essentially the equivalent of the modern-day union, and gave barbers more rights and control 
over their profession.  The company was officially incorporated in 1462 by King Edward IV, 
and gave the company official control over surgery in London and the surrounding 
communities (Dobson and Walker, 1979).  This move, however, was not without 
controversy.  The Fellowship of Surgeons was an organization, numbering no more than 20, 
who considered themselves true surgeons and concerned themselves only with the practice of 
surgery.  They were highly respected at the time, being referred to as Master Surgeons, and 
were commonly called upon to settle disputes among barber-surgeons.  The incorporation of 
the Company of Barbers angered the Fellowship, as it encroached on their ability to freely 
practice surgery (Dobson and Walker, 1979).  The two sides were in dispute until 1493, 
when an agreement was reached between them.  It gave the Fellowship the power of 
incorporation, and gave the Barber’s Gild the prestige that the Fellowship of Surgeons 
carried (Dobson and Walker, 1979).  The agreement was officially recognized in 1540, when 
The Company of Barber-Surgeons was formed in London. The formation of The Company 
represented more an agreement between barbers and surgeons to be represented by a 
common front rather than a unification of their roles.  It drew relatively clear divisions 
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between barbers and surgeons, allowing barbers to perform only tooth-pulling (Dobson and 
Walker, 1979).  The roles of barbers and surgeons, however, continued to overlap, especially 
in the navy, where limited quarters made it illogical to employ both a surgeon and barber. 
 
The Company of Barber-Surgeons remained throughout the 17th, and well into the 18th 
century.  Gradually, however, as surgical practice became more advanced, there was a move 
to divide the practice of surgery from the art of barbering.  In 1745, barbers and surgeons 
separated, and the Company of Surgeons and Company of Barbers were established.  The 
Company of Surgeons became the Royal College of Surgeons in 1800, and exists in England 
to this day (9). 
 
Woodall as Surgeon-General to the East India Company 
 
When Woodall entered the Company of Barber-Surgeons in 1599, British trading was at a 
high.  The British Empire was in strong competition with Holland for trade throughout Asia 
and the East Indies, and with Spain and Portugal for trade with America and the West Indies 
(Keynes, 1967).  To maintain competitive, an association of merchants was formed in 1599, 
and was made permanent through charters by Queen Elizabeth and King James in following 
years (Keynes, 1967).  The East India Company (EIC), as it was called, traded with the East 
Indies, through China to Japan.  Voyages were long and arduous.  Travel had to be made 
around the Cape of Good Hope, a journey which is still dangerous to even modern-day 
sailors.  Conditions aboard the ships were difficult, and sailors faced many medical problems 
at sea.  Nutrition was poor, infectious diseases (including sexually transmitted diseases) 
spread rampantly throughout the close quarters, and battle brought much trauma.  Coupled 
with this were the difficulties that the East India Company had with the delivery of medicine 
on-board its ships.  Ships were often poorly stocked with medicines, and the barber-surgeons 
were often inadequately trained.  To deal with these issues, John Woodall was hired as 
Surgeon-General to the EIC in 1613 by Sir Thomas Smith, the governor of the company at 
the time (Keynes, 1967). 
 
The hiring of a Surgeon-General to the EIC represented an important step in English surgical 
history.  For the first time, an office was established to help solve the administrative issues 
present in the coordinated delivery of health care to a population.  Woodall’s duties were laid 
out in The Lawes and Standing Orders of the East India Company and read as follows: 
 

The said Chiurgion [surgeon], and his Deputy shall have a place of lodging in 
the Yard, where one of them shall give attendance every working day from 
morning until night, to cure any persons who may be hurt in the Service of 
this Company. . . They shall also cut the hayre of the Carpentors, Saylors, 
Labourers, & any other Workmen in the Companies said Yard or Ships, once 
every forty dayes, in a seemely manner… (Keynes, 1967) 

 
Woodall’s duties, therefore, lay on shore, although he may also have sailed on some voyages.  
Woodall and his assistant were to treat any injuries and cut the hair of all workers passing 
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through port, but it is likely that Woodall let his assistant perform all barbering while 
Woodall reserved himself for medical and surgical treatments (Keynes, 1967).  The Surgeon-
General was also responsible for “ordering and appointing fit and able Surgeons and 
Surgeons’ Mates for their ships and services, as also the fitting and furnishing their 
Surgeons’ Chests with medicines instruments and other appurtenances thereto” (Keynes, 
1967).  It was with these tasks that Woodall faced the most difficulties.  No system was in 
place for regulating the contents of the surgeons’ chests, and Woodall was often blamed for 
inadequacies of the chests’ contents.  One letter, written by a ship's captain, said that 
Woodall had included a number of boxes of one kind when according to their labels there 
should have been several different kinds.  Some drugs were rotten, others were made of 
“kitchen stuff” (Keynes, 1967).  In addition, complaints against the surgeons and their mates 
claimed that they were “good for nothing, nor understood anything belonging to surgery” 
(Keynes, 1967).  Upon assuming his post as Surgeon-General in 1613, Woodall immediately 
sought to correct these deficiencies. He addressed the problem of poorly stocked ships by 
redesigning the surgeons’ chests and implementing a system of checking each chest and 
sealing it before it was brought onboard.  The system helped greatly, but was not without its 
problems, as complaints about their contents were still made.  It is possible that some of the 
people checking the chests altered their contents, or that Woodall himself was unethical in 
preparing them.  Woodall was not immediately compensated for his expenses and he may, 
therefore, out of greed or necessity, cut costs by replacing medicines with cheaper substitutes 
(Keynes, 1967).  Woodall’s chests still, however, served an important role in the quality 
control of medical care on-board ships of the EIC. 
 
To address the EIC’s second problem of poorly trained staff, Woodall wrote The Surgions 
Mate to serve as a text for naval barber-surgeons.  It was the first time that a textbook for 
medicine at sea had been written, and marked a major advance in the history of naval 
medicine. 
 
Woodall as an Author: The Surgions Mate (1617) 
 
During the early years of the East India Company, the training of their barber-surgeons was 
poor.  New surgeons learned solely from their superiors, as no good reference material 
existed.  As a result, many inconsistencies in treatments and techniques developed between 
different surgeons.  Woodall was “wearied with writing for every Shippe the same 
instructions a new,” and thus set down to document currently ‘proven’ techniques and 
treatments and his own insight into the proper delivery of medical care at sea (Druett, 2000).  
It existed for many years and was widely used as the primary reference for naval medicine.  
Only a few copies are known to exist today, perhaps a testament to its widespread use at the 
time (Keynes, 1967). 
 
Of the many diseases in naval history, scurvy was perhaps the most dreadful yet easiest to 
treat.  Captain James Cook is generally attributed with being the first to use proper nutrition 
to treat the disease at sea, but its treatment was well known many years previous.  In fact, the 
curative power of citrus fruits was known well before James Lind published A Treatise of the 
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Scurvy in 1753, which described one of the first scientific controlled trials, and which Cook 
relied upon as evidence.  By the time Woodall wrote his book in 1617, the use of citrus fruits 
to cure scurvy was being applied both on land and at sea, but none had ever written of the 
guidelines for its treatment at sea.  Woodall found this very peculiar and commented on it in 
The Surgions Mate.  
 
It is strange in so many ages past, that no one Surgeon of our country men, hath out 
of his experience taken in hand sincerely to set downe posterities, the true causes, 
signes and cure thereof, neither left any instructions, caveats or experiences for the 
prevention or cure of the same, yet it may bee some may say the cure thereof is 
common, and we have in our owne countrey heere many excellent remedies generally 
knowen . . . the truth is wee have so, but marke how farre they extend to only to the 
cure of those which live at home, or else it may bee sayd, they also helps some sea 
men returned from farre. . . (Keynes, 1967)    
 
Woodall then set to describe in full the signs and symptoms of scurvy as well as its 
treatment.  He focused on the issues of treatment at sea, touting the benefits of stocking ships 
as well as finding fruit on shore. 
 
The Surgeon and his Mate must not faile to perswade the Governor or Purser in all 
places where they touch in the Indies and may have it, to provide themselves of juice 
of Oringes, Limes, or Lemmons . . . and further experience teacheth . . . that where a 
disease mostly raineth, even there God hath appointed the best remedies for the same 
greefe if it be his will they should be discovered and used: and note for substance, the 
Lemmons, Limes, Tamarinds, Oringes, and other choyce of good helpes in the Indies 
can be carried thither from England, and yet there is a good quantity of Juice of 
Lemmons sent in each ship out of England by the great care of the Marchants . . . The 
use of the juice of Lemmons is a precious medicine and wel tried, being sound & 
good; let it have the chiefe place for it will deserve it. (Keynes, 1967) 
 
In addition to his writings on scurvy, Woodall commented on many other clinical 
presentations and treatments at sea, including wounds and techniques for amputation.  He 
believed strongly in the practice of bloodletting, but advised being “sparing in the quantitie 
of blood to be taken away,” recommending that no more that eight ounces should be drawn 
at a given time (Druett, 2000).  He also gave a list of medicines and instruments in his 
surgeon’s chest and an indication for their uses.  As the last section in his book, Woodall 
included a description of chemical symbols and alchemist’s terms to serve as a reference and 
to aid in the interpretation of medicine labels (Druett, 2000). 
 
Woodall also included comments on some of the social and practical aspects of practicing 
medicine at sea.  He said he knew too much “of the great harm that hath ensued by the 
dissention of the Surgeon and his Mates in long voyages, the which with discretion and love 
might have been prevented, if but one of them both had been wise” (Keynes, 1967).  He 
stressed that tempers should be kept in check, especially when serving “froward Masters” 
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(Keynes, 1967).  He also advised against excessive drinking and smoking, and argued that 
the surgeon’s mate must be “compassionate to the meanest creature . . . even as others should 
do to you in like case” (Druett, 2000).  He stated that the surgeon should profit from his 
experience and keep a journal, and that he must keep his instruments sharp and in order, and 
the sick bay clean and tidy (Druett, 2000).    
 
The Surgions Mate was a comprehensive text for naval medicine and was arguably 
Woodall’s most important accomplishment.  Woodall, however, was also a great surgeon and 
an inventor.  Two of his inventions were included in subsequent editions of The Surgions 
Mate and served as important tools for surgical practice. 
 
Woodall as an Inventor 
   
One of Woodall’s inventions addressed the issue of constipation at sea.  Constipation was 
generally treated through the use of laxatives known at the time, but for severe constipation 
these drugs were ineffective.  To that end, Woodall designed a tool he called a spatula 
mundani (Keynes, 1967).  One end was shaped to mix and apply ointments, while the other 
was used for picking out hard excrements.  The tool was basic in design, but served a useful 
purpose in preventing life-threatening complications arising from severe constipation. 
 
Woodall’s second invention was a modification of the trepan designed by Ambrose Paré.  
Paré’s trepan worked similar to a carpenter’s brace in which one hand was used to stabilize 
the device while the other hand worked the drill.  Woodall’s version, however, was T-shaped 
and required only one hand two operate (Graham, 1943).  Because of its shape, Woodall 
named it a trefine, from the latin tres fines (three ends) (Graham, 1943).  Each end of the 
handle was fashioned into a lever (one smooth, one rough) for raising skull bone which was 
fractured or had been drilled.  The drill bits were inserted into the end of the third arm of the 
‘T’ and were changed from cylindrical to conical, with the narrowest end at the cutting edge 
(Keynes, 1967).  This effectively limited the depth of the cut.  As the drill cut through the 
skull, the bit would wedge in the freshly cut hole, and if used with care, would prevent the bit 
injuring the brain.  Woodall’s modifications allowed trepanation to be performed with much 
greater ease and safety.  This undoubtedly prevented many injuries, as trepanation was a 
relatively common procedure in the 17th century. 
 
Woodall as a Surgeon 
 
In 1616, a year before he wrote his famous book, and while he was still employed as 
Surgeon-General to the EIC, Woodall was hired as a surgeon at St. Bartholomew’s Hospital 
in London.  First established in 1123, and founded again in 1547, St. Bartholomew’s was 
arguably the most prestigious hospital in the city.  Woodall entered as a barber-surgeon, 
became warden in 1627, and master in 1633 (Druett, 2000).  During his term there was still a 
great division between physicians and surgeons in England, the later not being allowed to 
learn or practice medicine.  This upset Woodall, especially as it applied to barber-surgeons at 
sea, who, being the only medical staff on-board were forced to practice medicine.  Woodall 
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argued that, “it were a very ungodly thing, and in reason most unjust, to forbid a surgeon to 
learn all or anything that concerneth his calling; and all those that are of opinion to hinder a 
surgeon from using outward and inward medicines, have quite misconstrued Hippocrates and 
Galen, shewing themselves enemies to art, reason, and true experience” (Keynes, 1967).  In 
1621, Woodall, with several other surgeons, brought forth a petition to the House of 
Commons that would have given surgeons the right to practice medicine in London.  
However, in 1627, under the influence of Sir William Harvey, a famous London physician at 
the time, the House ruled in favour of the physicians’ monopoly and protected it with a 
Royal Charter (Keynes, 1967).  
 
Woodall’s influence on surgery also included the development of innovative surgical 
techniques.  For the treatment of gangrenous limbs, Woodall proposed that the limb be cut 
through the dead tissue adjacent to the healthy tissue.  This differed from other techniques 
commonly used at the time, one of which involved cutting through healthy tissue, and 
another which involved cauterizing through dead tissue until healthy tissue was reached 
(Keynes, 1967).  Woodall argued that these methods caused undue pain and could lead to 
bleeding complications.  He argued his new technique was more humane, and could be 
applied successfully with good results. 
 

A history . . . of a remarkable example of an amputation by me performed 
upon a women in Saint Bartholomew’s Hospital of both her legs, and part of 
seven of her fingers . . . I healed her perfectly, but cutting off both her 
sphacelated legs in the mortified parts with also parts of her fingers, as is 
said, all in one morning without pain, terror, or any loss of blood unto her, in 
the taking them off, and made her perfectly whole in a very short time.  
(Bishop, 1962) 

  
Woodall also strongly believed in sparing as much of the limb as possible, and proposed an 
above-ankle amputation as an alternative to above-knee or below-knee.  This presumably 
arose from Woodall seeing natives in the Indies who had had their feet chopped off as 
punishment for crimes.  He noticed how mobile they could be with crudely fashioned 
prostheses made of bamboo baskets, and how this mobility greatly improved their lifestyle 
(Graham, 1943). 
 
In addition to improved surgical techniques, Woodall also addressed some of the ethical 
issues around surgery, and was a strong believer in informed consent of the patient. 
 
If you be constrained to use your saw, let first your patient be well informed of the 
eminent danger of death by use thereof, prescribe him no certaintie of life, and let the 
worke be done with his owne free will and request, and not otherwise.  Let him 
prepare his soule as a ready sacrifice to the Lord by earnest prayers . . . For it is no 
small presumption to dismember the image of God. (Graham, 1943) 
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Finally, Woodall created several Rules for Amputation which he included in subsequent 
editions of The Surgions Mate, and which again addressed some of the practical and ethical 
issues surrounding amputations.  The rules were six-fold: 1) never operate without getting a 
second opinion; 2) never wait too long; 3) obtain the patient’s agreement; 4) do not operate 
without having had adequate experience as an assistant; 5) take care to have ready everything 
that could be needed; 6) call upon God for a blessing (Keynes, 1967).  While simplistic, 
these rules served as a starting point for the training of surgeons and reflected the tone of The 
Surgions Mate as that towards untrained men.    
 
Woodall: Author, Inventor, and Surgeon  
 
John Woodall was discharged from his post as Surgeon-General in 1635 due to financial 
constraints in the EIC, but he continued to provide the surgeons’ chests until he resigned in 
early 1643 (Keynes, 1967).  He held his position at St. Bartholomew’s Hospital, however, 
until his death in August 1643.  Before his death, Woodall published a reprint of The 
Surgions Mate in 1639.  This collection of works included the original version as well as 
three new additions: Viaticum: The Path-Way to the Surgeon’s Chest, A Treatise . . . of the 
most fearefull and contagious Disease called the Plague, and A Treatise of Gangrena (8).  
Viaticum: The Path-Way to the Surgeon’s Chest, was a work that Woodall wrote in 1928 and 
contains instructions for treating gunshot wounds.  A Treatise . . . of the most fearefull and 
contagious Disease called the Plague deals with treatment of the deadly disease and touts the 
use of aurum vitae, a remedy containing gold which Woodall developed in his early years of 
barber-surgery (prior to his appointment as Surgeon-General).  While ineffective, Woodall 
was able to obtain certificates from Westminster and Northampton testifying to its efficacy, 
and this was no doubt of financial benefit (Keynes, 1967).  Finally, A Treatise of Gangrena 
was an account of the new amputation measures that Woodall proposed.  This collection, 
therefore, contains most of the advancements in surgery and medicine that John Woodall was 
responsible for throughout his life.  It remained an important reference source for many years 
and was reprinted in 1653 and again in 1655. 
 
From barber-surgeon to Surgeon-General, John Woodall influenced the history of English 
surgery through his policies, writings, and innovations.  His contribution to naval medicine, 
including his text The Surgions Mate, was perhaps his most remarkable achievement, but his 
influence continued on-shore at St. Bartholomew’s hospital in London.  His name is often 
overlooked, but it remains certain that John Woodall’s accomplishments in surgery and naval 
medicine merit great respect and are worthy of historic acclaim. 
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ABSTRACT 
 
With the imperialistic expansionism that overtook Western Europe during 
the seventeenth and eighteenth centuries, naval journeys increased in 
duration and led to new medical maladies at sea.  Perhaps the greatest of all 
naval illnesses was scurvy; it is estimated that nearly one million sailors died 
as a result of scurvy between 1500 and 1800. 
 
Scurvy is characterized by a weakening of connective tissue in the body.  As 
such the symptoms of scurvy include weakness, stiff limbs, spots on the legs, 
and weakening of the gums.  The basic pathophysiology of scurvy was not 
delineated until the mid-1900’s.  The disease is caused by a lack of Vitamin 
C, which is necessary in the production of collagen, and subsequently 
connective tissue. 
 
The historical delineation of possible cures for scurvy is usually attributed to 
one man- James Lind.  In what was considered the first ever randomized 
clinical trial, Lind was able to determine that scurvy was curable by 
administering citrus fruit extracts.  However, while Lind discovered the cure 
in 1753, the complete prevention of scurvy during a long sea voyage was not 
achieved until James Cook’s circumnavigations of the globe in 1771 and 
1777.  Cook was the first captain to implement a dietary regimen for his 
sailors. Additionally, Cook adamantly maintained that the officers aboard 
his ship also comply to same diet.  He felt that the sailors would agree to a 
less than an ideal diet if they “see their superiors set a value upon it; it 
becomes the finest stuff in the World and the inventor a damn’d honest 
fellow.”   Captain James Cook, was, therefore, the first captain to maintain 
the health of his sailors and led to his success at sea; as such he represents 
the catalyst that propelled Lind’s discovery into acceptance by the British 
Admiralty.    

 
The history of European naval exploration is a long and storied tale that essentially began at 
the end of the Middle Ages.  In the 1400’s, European naval voyages began to increase in 
length as Europeans began to look to the New World and the Far East as bastions of trade 
and commerce.  Advances in technology, such as novel ship designs and reliable compasses, 
enabled European explorers to travel to many destinations that were previously unknown or 
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reachable only over land.  However, these voyages still took months (if not years) to 
complete, and, as such, presented the ships’ officers with many new challenges; these 
included factors such as disease, boredom, mutiny, and resistance from native populations.  
Of all these issues, the prospect of disease was seen as unavoidable.  Perhaps the greatest of 
all these unavoidable naval diseases was that of scurvy.  It has been estimated that over one 
million sailors perished between 1500 and 1800 from this terrible affliction.  In fact, scurvy 
was such a prevalent naval disease that James Hall once stated, “if anyone is ill, and knows 
not his disease, let him suspect the scurvy.”   
 
The discovery of the cure for scurvy is an interesting chronicle involving plenty of 
fascinating characters and theories.  While it may be true that James Lind was the first to 
prove that citrus fruit could cure scurvy in an experimental manner, many for over 250 years 
before him had touted this cure.  Even after the cure was found, the British admiralty was 
slow in implementing preventative measures for scurvy aboard its ships.  It was not until the 
voyages of Captain James Cook that the British adopted preventative medicine.  Ultimately, 
Cook’s new brand of naval medicine would prove to be a key ingredient to British naval 
domination in the 1800’s, as disease-free sailors were more capable than those that were bed-
ridden with scurvy.  
 
Before continuing with the history of scurvy, it may be prudent to jump forward to the 21st 
century and explore the knowledge that medicine now posses regarding this disease.  While 
the cure for scurvy was found in 1753 by James Lind, the actual curative agent was not 
isolated until 1932 when two groups of scientists published papers in Science and Nature, 
indicating that they had determined the chemical nature of vitamin C (ascorbic acid); both 
the groups of King & Waugh and Szent-Györgyi & Svirbely claim to have made the 
discovery of the vitamin first, but it is unclear as to which group actually did.  It is now clear 
that a lack of vitamin C causes scurvy, and once vitamin C was isolated its biochemical 
function could then be determined.   
 
The biochemical elucidation of vitamin C’s activity was slowly unraveled through the 
twentieth century by numerous scientists around the world.  In short, vitamin C acts as a 
reducing agent and is essential in collagen synthesis.  Basically, ascorbic acid is required by 
prolyl hyrdoxylase to hydroxylate proline residues in collagen fibers.  Hydroxyproline is 
essential to the strength and stability of collagen fibers, which, in turn, are key constituents in 
connective tissue.  Therefore, a lack of ascorbic acid ultimately results in a decrease in 
connective tissue.  The symptoms of scurvy are related to the fact that connective tissue is 
reduced in strength; all of weakness, stiff limbs, purpura on the legs, and weakening of the 
gums can be attributed to a lack of functioning collagen.  Ascorbic acid, however, is readably 
attainable today in not only citrus fruit, but also in many fruit juices and fresh vegetables.    
 
During the Middle Ages scurvy was a relatively unknown disease that did not affect many 
people.  The primary reason for this was the fact that long naval voyages were not conducted 
at this time, and thus most people had adequate diets that supplied them with the necessary 
amount of vitamin C.  However, once Europeans took to the seas, diets aboard ships differed 
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drastically from those of landlocked peasants.  The typical sailors’ diet in the 1700’s 
consisted of dried biscuits, salted beef and pork, peas, dried fish, butter, cheese, and beer.  
Clearly such a diet lacks many basic nutrients and, consumed over many months, causes the 
nutritional deficiency of scurvy. 
 
The famous Portuguese captain, Vasco da Gama, first recorded the incidence of scurvy.  In 
1497, da Gama led an expedition around the southern Cape of Africa.  Six months after 
leaving Lisbon, da Gama’s ships had reached the Cape of Good Hope.  It was here that da 
Gama noticed, “many of [his] men fell ill, their hands and feet swelling, and their gums 
growing over their teeth so that they could not eat.”  However, after putting ashore at Table 
Bay (in what is now Cape Town), he noticed that most of his men recovered from their 
ailments.  On his return journey home, da Gama was confronted by “foul winds” in the 
Arabian Sea; as such, he spent twelve weeks crossing the Arabian, which caused most of his 
men to fall sick again.  In fact, the situation was so dire that “in another two weeks, there 
would have been no men left to navigate the ships.”  Luckily land  was sighted in time and, 
“the Captain-Major sent a man on shore to bring off a supply of oranges which were much 
desired by [his] sick men.”  Thus, despite not knowing exactly what disease he was dealing 
with, da Gama probably had contact with a society who had at least anecdotal evidence for 
the effectiveness of oranges as a cure for scurvy.  On the remainder of his return voyage to 
Portugal, da Gama lost no more men to this mysterious disease, but it is important to note 
that he returned with only half of his starting crew.   
 
While the Portuguese and the Spanish were the first European nations to describe scurvy, the 
cure of the disease is most commonly attributed to an English scientist.  Therefore, it is 
prudent to explore the British experience at sea.  Unlike the Portuguese who took to long 
naval voyages in the late 1400’s, the English did not undertake voyages of significant lengths 
of time until 1577.  In that year, Sir Francis Drake began a circumnavigation of the globe 
aboard his flagship, the Pelican.  However, because of numerous stops on land, Drake was 
lucky enough to avoid any deaths among his crew. 
 
The word scurvy was not noted in English naval records until the 1582 voyage of Edward 
Fenton.  After having navigated the Straits of Magellan, two of Fenton’s crewmembers died 
of “the skurvie.”  Ironically, the deaths of these two sailors were within sight of the English 
coast.  While Fenton accurately describes the symptoms of scurvy, his speculations regarding 
the cause are now deemed tenuous at best, for he stated in his diary that, “the more exercise 
within reason the better, for if you once fall to laziness and sloth, then the skurvie is ready to 
catch you by the bones and will shake out every tooth in your head.” 
 
The first British experience with full-blown scurvy was not until Sir Richard Hawkins’ 
expedition in 1593, nearly one hundred years after da Gama had first characterized the 
affliction.  Hawkins had started his voyage from Plymouth in June of 1593, but by mid-
August he was still only halfway across the Atlantic, and scurvy began to appear.  It was not 
until October, when he landed in Brazil, that Hawkins was able to put his ship ashore; at this 
point, Hawkins’ crew was decimated, with only four able-bodied crewmembers remaining.  
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Under a flag of truce, Hawkins was granted permission to trade with the Portuguese.  In 
return for cloth, the English were given a supply of oranges and lemons.  Hawkins describes 
the crew’s reaction to this exchange in his “observations:” 
 

There was great joy amongst my company; and many, with the sight of the 
oranges and lemons seemed to recover heart.  This is a wonderful secret of 
the power and wisdom of God, that hath hidden so great and unknown virtue 
in this fruit, to be a certain remedy for this infirmity.  
 

Clearly, since da Gama’s explorations, the Portuguese had learned the value of citrus fruit in 
preventing scurvy.  Hawkins was also successful at characterizing the disease. He stated: 
 

The signs to know this disease in the beginning are by the swelling of the 
gums, by denting of the flesh of the legs with a man’s finger, the pit remaining 
without filling up in a good space.  Others will show it with their laziness: 
others complain of a crick in the back, etc., all of which, for the most part, 
certain tokens of affliction. 
 

Moreover, he went on to describe what he believed to be the cause of the disease.  Hawkins 
felt that the warm tropical air was responsible for scurvy, and that, “Englishmen were 
particularly susceptible because they were not adapted to the climate.”  Finally, despite 
having seen the curative effects of oranges, Hawkins recommended many cures: 
 

That which I have seen most fruitful for this sickness is sour oranges and 
lemons.  Drinking the oyle of vitry is beneficial for this disease, as is feeding 
upon few salted meats in the hot country.  But principal of all, is the air of the 
land; for the sea is natural for fishes, and the land for men. 
 

Of all his possible cures, clearly the oyle of vitry (oyle of vitry is actually sulfuric acid) now 
seems unlikely to be beneficial.  In contrast, the notion of eating oranges and few salted 
meats is possible in preventing scurvy.  Additionally, frequent landings would probably been 
advisable for sailors, not for the “air of land,” but for the fact that it would offer sailors a 
chance to consume fresh fruits and vegetables, and thus receive adequate levels of vitamin C.  
Despite recognizing that oranges could cure scurvy, Hawkins made no attempt to use them as 
preventative agents. 
 
After witnessing the dramatic and deadly effects of scurvy, a Scottish doctor who is now 
regarded as the premier name on the subject became profoundly interested in possible cures 
for the disease.  His name was James Lind.  Born in 1716 to a well-to-do merchant family, 
Lind became a naval surgeon after training at the University of Edinburgh Medical School.  
In 1739 war broke out between the English and Spanish, and Lind joined the navy as a 
surgeon’s mate.  He quickly moved through the ranks and was a full surgeon aboard the 
H.M.S. Salisbury by 1742.  During his tour aboard the Salisbury a case of scurvy affecting 
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eighty men broke out.  It was during this epidemic that Lind conceived of his now famous 
experiment.  His experiment has been touted as the first ever randomized clinical trial. 
 
Lind’s experiment consisted of randomly separating twelve men with similar degrees of 
scurvy into six different treatment groups (two in each group).  To each group, Lind 
administered a different treatment that was believed to be effective in treating the disease.  
The six treatment arms are summarized below: 
 

1) One quart of cider per day 
2) Twenty-five drops of oyle of vitry, three times per day 
3) Two spoonfuls of vinegar, three times per day, plus acidulating food with it 
4) Half a pint of sea water per day 
5) Two oranges and one lemon per day 
6) A medicinal electuary paste of garlic, mustard seed, balsam of Peru, dried 

radish root, and gum of myrrh.  Also, their drinks were acidulated with 
tamarinds and potassium hydrogen tartrate (as a laxative) 

 
Lind found that his patients receiving the citrus fruits had recovered in six days (when the 
supply had run out), and those receiving cider fared second best - improving in a fortnight.  
Lind went on to state that those receiving either the citrus treatment or the cider had reduced 
 

…the putrification of  their gums, but especially their lassitude and weakness 
were somewhat abated…As to the oyle of vitry, the mouths of those who had 
used it were in much cleaner and better condition, but I perceived otherwise 
no good effects from its use upon other symptoms.  There was no remarkable 
alteration upon those who took the electuary and tamarind decoction, the sea-
water, or vinegar. 
 

Arguments have been made that Lind’s trial, while randomized, had no control arm.  While it 
is true that there was not a “no treatment” group, the other 68 sailors not involved in the trial 
were given only pain-killers, laxatives, and cough syrup.  It is to these sailors that Lind 
compares his results, and therefore, one can argue that these 68 seamen were his control. 
 
Lind went on to publish his discoveries in his A Treatise of the Scurvy in 1753.  In this work, 
Lind advocates the use of not only citrus fruit in curing scurvy, but also eating fresh 
provisions, raw onions, and sauerkraut (which had been used by the Dutch for this disease).  
Furthermore, Lind was a proponent of keeping the ship clean and as uncrowded as possible 
to minimize disease.  However, despite his numerous recommendations, Lind’s idea of 
having fresh lemon juice on board was not ordered by the British Admiralty for forty-eight 
years after the Treatise.  Furthermore, this was only accomplished once Sir Gilbert Blane, in 
1792, was able to illustrate the preventative capabilities of citrus fruits while in the West 
Indies.  Using his political clout, he convinced the bureaucracy that, “of all the articles, either 
of medicine or diet, for the cure of scurvy, lemons and oranges are of much the greatest 
efficacy.  This was first ascertained and set in clear light by Dr. Lind.”   
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Part of the delay stems from the fact that food preservation at this time was incapable of 
storing fresh oranges and lemons on a ship for any length of time.  The British did, however, 
try concentrating the juice from oranges and lemons.  This process of boiling the juice, 
unfortunately, destroyed much of the vitamin C content of the juice.  The other problem 
facing the British was actually acquiring oranges and lemons.  Most of these fruits came 
from the Spanish, with whom the English were usually not on good terms.  In order to try 
and circumvent this issue, the English grew plantations of limes in her West Indian colonies.  
This, of course, is how the British were nicknamed “the Limeys.”  In one final, cruel irony, 
limes contain only about 25% of the vitamin C of lemons and oranges, thus the British 
plantations were ineffective at producing a fruit that would prevent scurvy. 
 
Despite the evidence provided by Lind, preventative medicine did not come to the fore until 
Captain James Cook undertook his two circumnavigations of the globe.  James Cook was 
born on October 27, 1728 in the Cleveland district of Yokshire, England.  His father was a 
local farm manager, and Cook spent many hours of his childhood helping out on the farm.  
At the age of 16, Cook found himself in the shipping town of Whitby, where he worked as a 
coal trader and learned the arts of sailing and navigation.  In 1755 he decided to join the 
Royal Navy, where he was stationed upon the Eagle.  In only two years James Cook had 
been promoted and had received his full master’s warrant.  He then proceeded to use this title 
in order to be transferred to the Penbroke, which enabled him to sail to Nova Scotia and fight 
in the English war against the French.  It was during his time spent fighting along the St. 
Lawrence that Cook learned the arts of cartography and astronomy; his superior abilities 
impressed the Admiralty enough that he was granted captaincy of his first ship when he 
returned to England. 
 
Captain Cook’s first voyage as captain of a ship commenced in 1768 aboard the Endeavour.  
The mission of Cook’s voyage was three fold.  Firstly, due to his extensive knowledge in 
astronomy, Cook was to sail to Tahiti to record the crossing of Venus across the Sun, and 
thereby measure the size of the solar system.  Additionally, there was a belief at the time that 
in order to maintain the balance of the Earth, a large southern continent must balance the 
large northern continents; thus, Cook was directed to seek out this mysterious southern 
continent.  Finally, Cook was to return home via the Cape of Good Hope, and thereby 
circumnavigate the globe.  In addition to achieving all three of these objectives, Cook 
became the first captain to prevent the appearance of scurvy on a naval voyage of such 
length. 
 
The means by which Cook was able to prevent this disease seem quite simple today, but at 
the time they appeared down-right cruel by his crewmembers.  Cook realized that the ship 
needed to be stocked heavily with antiscorbutic agents in order to prevent scurvy.  Thus, in 
addition to the traditional salted meats and various liquors, Cook added sauerkraut, malt, 
marmalade of carrots, mustard, saloup, portable soup, and rob of lemon and orange to his 
ship’s cargo.  Additionally, he added several livestock including one milking goat, three cats 
(to control vermin), seventeen sheep, four pigs, several dozen fowl, and two greyhounds.  
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Finally, he understood that these provisions would not be adequate for his three-year 
voyage; thus they would have to rely on obtaining fresh greens when making land fall.  
Despite all of his preparations, Cook quickly realized that sailors who were used to salted 
meat tended to despise eating fresh vegetables.  In order to entice his men into eating this 
food, Cook realized that: 
 

To introduce any new article of food among seamen, let it be ever for their 
good, requires both the example and authority of the commander, without 
both of which it will be dropt before the people are sensible of the benefits 
resulting from it.  Many of the people, officers as well as seamen, at first 
disliked celery, scurvy-grass, etc. being boiled in peas and wheat; and some 
refused to eat it.  But as this had no effect on my conduct, this obstinate kind 
of prejudice by little and little wore off; they began to like it as well.  
 

Thus Cook convinced his men to eat their vegetables by ordering them to do so, but at the 
same time adopting an identical diet.  These efforts were not for naught, because on returning 
to England in 1771, the Endeavour had only suffered 41 deaths, 31 of which were caused by 
an outbreak of severe dysentery in Batavia. 
 
The final straw in proving preventative medicine’s usefulness in naval medicine came on 
Cook’s second circumnavigation from 1772 to 1775.  He selected the crews of the two ships 
that would map the newly discovered Southern Continent (Australia): the Resolution and the 
Adventure.  Cook received command of the Resolution, while Tobias Furneaux was given 
captaincy of the Adventure.  The two ships were able to sail to Table Bay (Cape Town) 
without incident, from which they proceeded to become the first two ships cross the 
Antarctic Circle.  From here, the two ships parted and Cook proceeded directly to New 
Zealand aboard the Resolution, while the Adventure went to Tasmania.  After nearly six 
months, the two ships had a rendezvous at Queen Charlotte Sound.  It was here that Cook 
noticed that his ship was relatively free of scurvy while the Adventure had many sailors who 
were ill with the malady.  In response to this Cook wrote in his log: 
 

I do not know how to account for the scurvy raging more on one ship that the 
other, unless it was owing to the crew of the Adventure being more scorbutic 
when they arrived at New Zealand than we were, and to their eating few or no 
vegetables while they lay in Queen Charlotte Sound, partly because it was a 
new diet, which alone was sufficient for seamen to reject it. 

 
It is clear from Cook’s log that Furneaux was not as demanding as Cook was regarding the 
sailors’ diets; he did not make the sailors eat fresh greens, nor did he eat them himself.  In an 
ironic twist, the cook aboard the Adventure, to whom Cook had given instructions in regard 
to preparing antiscorbutic foods had himself died of scurvy.  It is clear by this inadvertent 
retrospective experimentation that Cook had found the means by which scurvy could be 
prevented on long sea voyages: fresh fruits and vegetables. 
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On returning to England, Cook described his final recommendations for preventing scurvy 
aboard English ships: 
 

I find a good mixture of fresh animal and vegetable foods, a decrease in the 
used of salted foods, abundant fresh water, well-preserved bread, peas 
served at dinner with soup, the eating of wheat and oatmeal, proper 
ventilation and drying of the ship, cleanliness of person, the use of sour krout 
universally at one pint per person two time a week, replacing the oil used in 
cooking by sugar, the use of sweet wort of malt, and the rob of lemons and 
oranges as the best prophylactic against the scurvy. 

 
At this time Cook was promoted to the rank of post-captain.  However, unsatisfied with a life 
on land, Cook took to one last voyage on the Resolution.  On this ill-fated voyage, Cook 
went in search of the Northwest Passage.  Instead, he discovered the Sandwich Islands (now 
known as the Hawaiian Islands).  Cook named the Sandwich Islands in honor of his friend, 
the Earl of Sandwich (who incidentally, invented the sandwich).  After running into a severe 
storm, in order to restore his ailing ship, Cook dropped anchor in Kealakekua Bay on the Big 
Island of Hawaii.  However, at this landing, Cook and his men held a native chief hostage in 
retaliation for their theft of his cutter, and Captain James Cook was subsequently killed by 
the local Polynesians.  On February 8, 1779, Captain Cook was laid to rest at Kealakekua 
Bay; a monument to the great explorer remains there today as a state park and natural 
reserve. 
 
It is clear that scurvy had been a prominent feature of European naval history for nearly four 
centuries.  From the time of Vasco da Gama, scurvy has been an issue that sailors had to deal 
with.  However, the cure for scurvy has also been cited since this time as well.  In British 
naval history, scurvy does not make an appearance until nearly a century later, when the likes 
of Drake, Fenton, and Hawkins characterized the disease.  Again, the British astutely picked 
up on the cure, but their true understanding of it is questionable, as they offered up many 
other cures as well.  It was not until Lind’s famous experiment that the cure for the disease 
was finally solidified; but there was a lag from the time of Lind’s Treatise, to the 
implementation of these recommendations.  It has been argued that there were numerous 
technical difficulties in implementing Lind’s ideas, and the fact that, “…the British 
Admiralty did not accept Lind’s idea until 1795 must not be looked upon merely as an 
example of bureaucratic myopia.”  It should be noted, however, that the effectiveness of his 
cure was lobbied for by Blane and exemplified by Cook.  Therefore, it was only once the 
science of Lind, the influence of Blane, and leadership of Cook were combined that, in 1795, 
by mandating oranges and lemons aboard her ships, the British were successful in defeating 
the scourge of scurvy.  
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VARAZTAD KAZANJIAN: LIFE AND TIMES 
 

By 
 

Kevin W. Lobay 
University of Calgary 

 
Preceptor: J. Dort 

 
ABSTRACT 
 
During the First World War, many soldiers suffered mutilating injuries to 
their faces. Little was known at the time of how to fixate and reconstruct 
such injuries.  
 
To aid in the war effort, a group of medical doctors and dentists from 
Harvard University traveled to France and began work at a small hospital 
near Boulogne. Among them was a young dentist named Varaztad 
Kazanjian. He brought with him training and experience in the acute 
management of fractured jaws, and a basic foundation of knowledge of 
dentofacial prosthetic rehabilitation. From these beginnings, Kazanjian 
would go on to revolutionize management of facial trauma and become a 
pioneer in the fields of Oral and Maxillofacial Surgery and Plastic Surgery. 

 
 
Varaztad Hovhannes Kazanjian was born March 18, 1870 in Erzingan, Turkish Armenia. His 
father, Hovhannes, was a “Kazanji,” a specialized coppersmith who fabricated large vats and 
cauldrons used for boiling liquids over an open fire. Hovhannes was also an Armenian 
Christian; among the minority in the predominantly Moslem Turkish land. At the time, 
Armenia was a province of the Ottoman Empire. For centuries, the Armenians lived in 
relative harmony with the Turks; many occupied high positions in government. Three years 
after Varaztad’s birth, his family moved to west to Sivas where his father established a 
copper factory. Varaztad attended a Protestant missionary school and a private Jesuit school. 
Unfortunately, his father died when Varaztad was only 12 years of age.  
 
At the age of 14, Varaztad moved north to Samsun, a cosmopolitan port city on the Black 
Sea in Turkey. He initially joined his half-brother in business, but soon secured employment 
in a post office. Increasing Turkish oppression began to create an atmosphere of fear for 
minorities in the region. Armenian patriots throughout Europe began a campaign to educate 
people living in Turkey of the oppression being experienced by the Armenians. They sent 
pamphlets into Turkey in boxes addressed to fictitious names. Workers at post offices would 
intercept these boxes, and distribute them to Armenian patriots in Turkey. Varaztad was in a 
strategic position as a post office worker and became involved in this underground 
movement campaigning for Armenian freedom.  
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Turkish authorities soon caught on to this activity and sought to jail Varaztad for “passing 
forbidden political pamphlets.” His uncle smuggled him out of Turkey and Varaztad joined a 
group of fleeing refugees bound for Cherbourg France. From there, Varaztad boarded a ship 
bound for New York. He arrived in October 1895 at Ellis Island “with a bundle on my back 
and nothing else, not even a passport.” While waiting at Ellis Island, he began to hear news 
reports of atrocities in Turkey under Sultan Abdul Hamid II. The first genocide of the 
century was underway in Turkey. Although safe in America, Varaztad had no way of 
knowing the fate of the relatives and family he left behind. 
 
Varaztad soon moved to Worcester Massachusetts, a Mecca at the time for Armenian 
immigrants. He initially secured employment at a small factory making springs, but soon 
went on to work at the Washburn and Moen Manufacturing Corporation, the largest wire mill 
in the world. Extra money he earned was sent to Armenia to sustain his mother, brother and 
sister.  
 
Varaztad’s passion for learning led him to attend night school at the Dix Street School, take 
correspondence courses, attend lectures, and to be privately tutored in English. He also 
attended the Armenian Protestant Church of the Martyrs where he maintained social contact 
with the Armenian community in Worcester. During a Sunday afternoon outing following 
church, Varaztad was discussing careers with a friend. Recognizing that Varaztad was quite 
skilled with his hands, his friend advised him to consider a career in dentistry. After much 
deliberation, Varaztad decided to pursue dentistry. He soon moved to Boston where he 
attended high school. After one year of high school, he wrote an admission examination for 
dental school at Harvard and to his astonishment was admitted. Dr. Robert Catheron, his 
classmate, later recalled their student days together: 

 
When the Harvard Dental Class of 1905 first met it would have taken wiser men 
than we to pick out the man who a quarter of a century later would have 
deservedly outstripped his classmates. In fact, I doubt Kazanjian would have 
been selected among the first 10, handicapped as he was by unfamiliarity with 
the language and in the eyes of the provincial New Englanders, by being a 
foreigner.  
 
Along in the second and third years when we were wrestling with dentistry, we 
became more aware of the little dark-eyed fellow who was always good-natured 
and busy as the proverbial bee. It was apparent in talking to him that his 
existence had not followed the conventional lines in which most of ours were 
cast and his modes of thought were different, often refreshingly so.  
 

In June of 1905, Dr. Kazanjian received the degree Doctor of Dental Medicine. He opened a 
small dental practice in Boston and was offered a part-time teaching position in prosthetic 
dentistry at Harvard. He thus began a teaching career that would span his professional life. In 
the prosthetic dentistry clinic, Dr. Kazanjian was quite involved in the treatment of jaw 
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fractures. He was among the first dentists in the country to abandon use of the interdental 
splint in favor of direct intermaxillary wire fixation. He developed a variety of unique wiring 
techniques such as the “Kazanjian Button,” and fashioned a variety of innovative prostheses 
for facial reconstruction. He quietly entered the medical school at Boston University in 1911. 
However, after being offered the position of head of Harvard’s Prosthetics laboratory, Dr. 
Kazanjian left medical school to teach full-time.   
 
In 1914, the First World War erupted in Europe. Sir William Osler, an influential Canadian 
medical doctor and teacher, urged American universities to assist in staffing hospitals to care 
for casualties of war. Harvard, Columbia, and Johns Hopkins took the initiative and 
assembled groups of physicians and surgeons, nurses, and dentists. Dr. Kazanjian was chosen 
to head the dental group from Harvard. The “Harvard Group,” as they became known, sailed 
out of New York Harbor on June 26, 1915 on the S.S. Nordam of the Holland-American 
Line. Their ship took a zig-zag course to avoid German submarines as only a month before 
the S.S. Lusitania had been torpedoed. Upon arrival in France, not far from where young 
Varaztad had departed years earlier, the Harvard group assembled at Camiers, a small village 
on the channel coast near Boulogne. 
 
The First World War was largely fought in the trenches, and produced many highly 
destructive and disfiguring facial wounds. There were simply no facilities or expertise 
available to manage these complex injuries. Dr. Kazanjian took the initiative to extend his 
training in jaw fracture fixation and facial prosthetic rehabilitation, developing innovative 
and individualized reconstruction techniques. These techniques included new wire 
intermaxillary fixation methods, customized splints for edentulous patients, and molds of 
vulcanized rubber to reproduce facial contours. Dr. Ferdinand Brigham, one of the other 
dentists of the Harvard Group remarked: 

 
One of the surgical wards had admitted two cases with gaping facial wounds 
and fractured jaws and I guess the surgeons called Kazanjian automatically. He 
took it all in his stride so easily, and the details of treatment were organized so 
smoothly and quietly that I hardly recall those days of transition from dentistry 
to surgery as other cases were admitted. The surgeons marveled at Kazanjian’s 
work and were genuinely relieved to turn over cases for which they had no 
method of treatment.  

 
Word of Dr. Kazanjian’s unique abilities spread along the battlefront as patients from 
hospitals throughout France were sent to him for treatment. In December 1915, the “Jaw 
Unit” moved to a larger hospital at Dannes-Camiers where 100 beds were assigned under the 
direction of Dr. Kazanjian. In total, nearly 3000 patients received treatment by in his unit. 
Medical officers from British, French, American, and other allied armies were assigned to 
Dr. Kazanjian’s unit as observers to learn how to establish similar units at other hospitals. 
Perhaps even more magnificent was the persona and manner he maintained in spite of his 
growing popularity. This is best illustrated in the following except from The History of The 
Harvard Dental School: 
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Yet through it all, this Harvard dentist retained a modest simplicity and 
unassuming manner that gained him instant and spontaneous popularity. A 
short, black-haired, soft-spoken man with kindly eyes, he went quietly about his 
business and performed marvels upon the soldiers. His stature and appearance 
made him almost insignificant, yet in his presence, one felt there existed within 
him a validity, a force, a genius, a keenness of perception that gave him 
extraordinary powers of accomplishment. It is small wonder that the stricken 
British soldiers, suffering untold agonies from splintered jaws and mangled 
faces, believed implicitly in his ability to help them.  

 
Dr. Kazanjian would go on to receive many honors, including three citations for 
distinguished service, the title “Miracle Man of the Western Front” (dubbed by an English 
writer), and the award “Companion of Saint Michael and Saint George” given to him by 
King George at Buckingham Palace. True to his modest form, Dr. Kazanjian remarked: 
 

It was not I, nor was it my assistants. It was the great need of the times that 
evolved the technique that made it possible for injured men to speak again, to 
look something like they had before. Take the need, add patience and hope and 
resourcefulness, and you have the ingredients that will bring the surgeon to 
success in most cases of shattered jaws, paralyzed tongues, and noses shot 
away.  

 
Upon return to Boston, Dr. Kazanjian was appointed Professor of Military Oral Surgery at 
Harvard Dental School. In the fall of 1919, now at the age of 40, Dr. Kazanjian entered 
Harvard Medical School to complete his medical degree. In order to continue his work in 
plastic and reconstructive surgery in Boston, a medical degree was necessary. He was thus 
both professor and student, and maintained a quiet and unassuming presence in medical 
school. The following anecdote was described by John W. Cooke in 1943: 
 

Some surgical demonstration had been planned at the Peter Bent Brigham 
Hospital for a group of medical students, who crowded the surgical 
amphitheatre. Dr. Cushing made his appearance, accompanied by two high-
ranking officers from the Royal Army Medical Corps. The attention of the 
students was fixed upon Dr. Cushing and his guests, and the occasion was an 
impressive one. On glancing up at the group of students above him, one of the 
British medical officers suddenly grasped his companion’s arm and pointed. 
And then, with greater haste than dignity, the assembled students were startled 
to see these two high ranking officers climb up the steps and literally drag down 
to the amphitheatre floor the quiet, black-haired little dentist, whom the medical 
students thought they had successfully ignored. And Kazanjian was introduced 
as the man who had taught these guests the technique which was to be 
demonstrated.  
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The medical degree Dr. Kazanjian received allowed him to be given privileges at eight 
hospitals in the Boston area. In 1922 he was named Professor of Clinical Oral Surgery, and 
in 1941 was named the first Professor of Plastic Surgery at Harvard University. Through his 
association with the Massachusetts General Hospital and the Massachusetts Eye and Ear 
Infirmary, he developed a large clinic for those who couldn’t afford private care, and a large 
private practice. Dr. Kazanjian was certified by the American Board of Otolaryngology in 
1927, and by the American Board of Plastic Surgery in 1939. He treated a wide variety of 
patients from all walks of life, including Sigmund Freud for whom he constructed a 
maxillofacial prosthetic appliance. He would go on to publish over 150 professional articles, 
and write Surgical Treatment of Facial Injuries with his student and colleague Dr. John 
Marquis Converse.  
 
His many awards and citations include: The Special Honorary Citation of the American 
Society of Plastic and Reconstructive Surgery (1951), The Honor Key Award of the 
American Academy of Ophthalmology and Otolaryngology (1953), and the Chalmers J. 
Lyons Award of the Academy of Oral Surgery (1954). Bowdoin College awarded him an 
honorary Doctor of Science degree in 1952.  
 
Dr. Kazanjian served as president of the American Association of Plastic Surgeons, the 
American Society of Maxillofacial Surgery, and the New England Society of Plastic and 
Reconstructive Surgery. He was a fellow of the American College of Surgeons and the 
American College of Dentists. He was also a diplomat of the American Board of Plastic 
Surgery. 
 
Dr. Kazanjian continued to practice until his vision began to fail at age 86, and died at home 
on October 19, 1974 at the age of 95. In the third edition to his book, Surgical Treatment of 
Facial Injuries, Dr. Converse wrote an appropriate epitaph for Dr. Kazanjian: 

 
A man of great determination, though soft-spoken, with kindly eyes, one felt in 
his presence a vitality and keenness of perception. Imaginative and resourceful, 
he taught to improvise new methods rather than follow the conventional. “Do it 
just right,” he would say, meaning in his laconic way (he preferred action to 
talk) that each patient’s problem required an individual solution. Never did I 
hear him denigrate a colleague’s work. His kindness, warmth, and modesty are 
legendary.  
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ABSTRACT 
 
James Currie (1756-1805) was a man of many interests and talents.  As a boy 
in Scotland, he dreamed of becoming a doctor, but abandoned those 
ambitions to become an apprentice to a tobacco company.  He was sent to 
Virginia, where he witnessed the start of the American Revolution which 
forced him to return to Scotland. 
 
Currie’s medical ambitions were rekindled, and upon his return he attended 
medical school in Edinburgh, and eventually graduated from the University 
of Glasgow.  He moved to Liverpool and became one of its most respected 
physicians.  His practice that saw both rich and poor and he attained several 
important positions in the Liverpool medical community. 
 
Currie was a man of radical and often unpopular opinions; he was opposed 
to slavery and the suppression of dissent, and advocated for the separation of 
Church and State.  As an epidemiologist, Currie was involved in the study of 
fevers, and experimented with cold water as a treatment for typhus.  Currie 
was also scientist and was interested in the experiences of shipwrecked 
mariners; why did some men die and others survive?  He  investigated this 
question through experiments involving cold water immersion.  He made a 
lasting mark on science by being the first to document the phenomenon of 
afterdrop, where the body’s temperature continues to fall even after the 
subject has been removed from the cold environment and is in the process of 
being rewarmed.   

 
James Currie was a man of many talents and interests.  He was a gifted physician, who found 
great respect and success in Liverpool.  He supported many radical and humanitarian causes, 
and made major contributions to public health.  Currie was also a scientist with a keen 
interest in the regulation of human body temperature.  He experimented successfully with 
cold water treatments for fever and investigated hypothermia in a quest to explain why some 
survived shipwreck while others did not.  In the course of these investigations, he left a 
lasting mark on science by being the first to document the phenomenon of afterdrop. 
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James Currie was born May 31, 1756, in Dumfriesshire, Scotland.  His parents were Jean 
and James Currie, a presbyterian minister and his wife.  The Currie family had many children 
but not much money.  They moved to Middlebie in 1762, where James attended the 
Middlebie Parish School.  James Currie Sr. was a strong proponent of education and gave 
young James extra tutoring in the works of the Greek philosphers and the Roman poets.  As a 
boy, James Currie aspired to be a doctor and at the age of 13, he was sent to a seminary 
school in Dumfries which would prepare him for university.  Here, James learned of the 
death of his mother in 1769 from consumption.  In 1771, James Currie�s life changed 
dramatically.  Instead of following his dream of university and the study of medicine, he was 
apprenticed to William Cunninghame and Company, a tobacco merchant, and sailed to 
Virginia.  His reasons for leaving are unclear.  Currie may have left for financial reasons; his 
family could not afford for him to go to medical school, and his father was ill, which made 
James realize that he might soon be responsible for supporting the family (Thornton 1963).  
Other sources say that James visited Glasgow and was so enthralled by the bustle of the 
tobacco industry that he wanted to be a part of it (Significant Scots website 2003).  Either 
way, the fifteen year old James Currie sailed to Virginia in 1771. 
 
James' new life in America started badly, as he fell ill with fever upon landing in Virginia.  
Once he had recovered enough to work, his supervisor was moved to another location and 
was replaced by a man named Mr. Kennan.  In Currie's own words, Kennan was a man "from 
whom nothing could be learned," under whom Currie suffered "hard usage, and numberless 
mortifications"(Thornton 1963).  After only two years in America, James' father died.  James 
was only seventeen, but he requested that his share of his father's will be given to his sisters.  
Adding to these troubles was the fact that the tobacco market was at a low point in the early 
1770's; the result of political turmoil between Britain and the American colonies leading up 
to the War of Independence, as well as increased competition in the tobacco market which 
resulted in demand exceeding supply.  This created a seller's market where the sellers 
demanded cash payment from the tobacco trading companies.  Large buyers like William 
Cunninghame and Company usually had their cash tied up in other investments like ships or 
land, and could only offer credit.  This resulted in lost bids to companies who were capable 
of paying cash for tobacco.  Thus, tobacco companies like Currie's employer were suffering 
even before the outbreak of war.  In 1774, the market finally collapsed when the 13 colonies 
made an agreement to ban trade with Britain and prevent British ships from unloading cargo 
(Thornton 1963).  With no trading allowed, Currie was released from his apprenticeship.  
War finally broke out in 1775, and James headed to Richmond to live with his cousin, Dr. 
James Currie.  The time James spent with Dr. Currie rekindled his desire to pursue medicine, 
and it was decided that James would return to Scotland and attend medical school at the 
University of Edinburgh with Dr. Currie's financial support.  
 
Returning to the United Kingdom would not be an easy task.  Currie tried leaving on British 
ships, but each one was seized by the Americans and prevented from leaving.  Currie then 
tried a more indirect route by leaving on an American ship (much more dangerous for a 
Scotsman like Currie; if captured by the British he might have been seen as a traitor) bound 
for the West Indies. The ship reached the West Indies, but not before she had been driven 
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aground by gales, boarded twice by American pirates and fired upon by British and French 
navy ships.  Currie was also sick with fever for most of the voyage.  After reaching the West 
Indies, Currie was able to make his way back to Britain and arrived in London in May 1777.  
He reached Edinburgh a month later and began medical school in the fall of 1777. 
 
University of Edinburgh School of Medicine was one of the most prestigious medical schools 
in the United Kingdom.  The curriculum involved three years of study which trained students 
for all three branches of medicine; physic, surgery and pharmacy.  Classes included 
chemistry, botany, surgery, anatomy, theory and practice of medicine and lectures in clinical 
medicine.  In order to graduate, students had to pass an exam, then write a thesis and defend 
it before the faculty.  Edinburgh was home to many famous researchers and lecturers, 
including William Cullen, "the father of modern medicine" and author of "Synopsis 
nosologiae methodica", Dr. Joseph Black, the discoverer of carbonic acid gas, and Dr. John 
Hope, Linnaeus' editor (Thornton 1963). 
 
James Currie showed promise as a medical student.  He took extra courses in history, 
philosophy, and literature and received instruction in how to lose his Scottish accent.  He was 
also a member of several clubs, such as the Royal Medical Society and the exclusive 
Speculative Society.  He presented two papers to the Royal Medical Society in 1778 and 
served on many committees.  The Speculative Society was an elite club that had members 
from many different professions, including doctors, writers and lawyers.  They met to debate 
questions and hear discourses.  Despite the ambition that Currie showed as a medical student, 
he never did finish his degree at the University of Edinburgh.  More than anything, James 
Currie wanted to end his financial dependence on his sisters and cousin and repay them the 
money they had given him.  He also wanted to return to America and practice medicine in 
Virginia.  During his last year of school, Currie was offered a position on a medical staff 
being sent to Jamaica.  He was desperate to accept it, but his graduation from Edinburgh was 
too late to make the voyage.  On the advice of William Cullen, Currie went to Glasgow 
University, signed some papers, paid several fees and received his medical diploma.  He then 
hurried to London to accept the position, only to find that it had already been given to 
someone else.  Now Currie was stuck; he could not return to Virginia because they were still 
at war and Scotland had few opportunities for an ambitious young doctor.  
 
The answer for Currie lay north, in Liverpool.  In the late 18th century, Liverpool was a 
growing, wealthy commercial town, the main port in England for cotton and slaves.  
Liverpool's population actually quadrupled between 1753 and 1800 (Thornton 1963).  This 
was a town where a young doctor could do very well.  Currie moved to Liverpool in 1780 to 
take over the practice of Dr. Dobson, who was retiring, but getting started in Liverpool was 
not an easy task for James Currie.  Dr. Dobson vacated two positions when he left Liverpool; 
his private practice, which was taken over by Currie, and a staff position at the General 
Infirmary, which was filled by another doctor.  Unfortunately for Currie, most of Dr. 
Dobson's patients assumed that the physician who succeed Dr. Dobson at the Infirmary had 
taken over his private practice as well. Also counting against Currie was the fact that he was  
new and not well known, he was Scottish and not a member of the Church of England, and 
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he had radical ideas.  Currie overcame these obstacles by making contacts with established 
doctors in Liverpool and Manchester and by joining card clubs and a literary society.  These 
contacts helped Currie to become established both as a doctor and as a member of Liverpool 
Society.  In 1781, only one year after his arrival in Liverpool, Currie was appointed physician 
to the Liverpool Dispensary.  In 1783, he married Lucy Wallace, the daughter of one of the 
wealthiest and most important merchants in Liverpool. After the marriage he was able to 
finally pay off the debts he felt he owed to his relatives and he married off two of his sisters 
to successful Scotsmen.  However, the following year was marked by several personal 
tragedies for James Currie.  He lost three sisters and a good friend to consumption and was 
severely sick himself with the disease.  After his sickness, he resigned from his position at 
the Dispensary and fell into a depression that lasted about a year.  
 
In the mid-1780s, both Currie's practice and family grew.  Between 1784 and 1802, Lucy 
Wallace Currie bore nine children, six of whom survived to adulthood.  James Currie's 
medical practice included both rich and poor patients.  He generally spent six hours each day 
making house calls throughout the city and then received patients in his consultation room.  
During epidemics he would often work sixteen hours or more.  Currie was appointed 
physician to the Liverpool Infirmary in 1786, which was an important symbol of 
acknowledgement by the Liverpool medical community.  According to Thornton (1963), this 
appointment was "a Liverpool token of having arrived".  Dr. Currie was also very involved in 
public health in Liverpool.  He established the Liverpool Lunatic Asylum in 1790, and was 
instrumental in the planning of the House of Recovery, a hospital for poor people recovering 
from fever.  Currie also helped the poor by advocating for better housing and providing 
immunizations (Booth 2000).   
 
As well as a physician, James Currie was a scientist.  His main interest was body 
temperature, especially fever and hypothermia.  In the late 18th century, fever was seen more 
as a disease in itself than as a symptom of disorder.  In fact, the Encyclopedia Britannica of 
1771, referred to fever as a "spasmodic affection of the nervous and vascular systems" whose 
symptoms included cold, pale extremities, shivering, palpitations, headache, fast pulse and 
restlessness (Estes 1991).  Medical thermometers did exist in the late 18th century and one 
surviving example is described by Estes (1991) as "about 7.4 inches long, it is slightly bent 
1.25 inches from the bulb because it had to remain in the axilla while being read...the bone 
scale was not permanently fixed to the glass tube, but wired to it."  However, most physicians 
did not trust thermometers and measured fever by pulse rate instead.  James Currie was one 
of the first to measure fever with both temperature and pulse rate and was the first writer in 
English to insist on thermometrical observations in febrile diseases (Estes 1991).  Currie also 
determined that measuring the temperature under the tongue with lips closed was as effective 
as measuring under the axilla, as he could find no difference between these measurements 
during repeated experiments (Forrester 2000).   
 
Currie's first experiments were on the subject of fever, which he began in December of 1787. 
His inspiration was the experience of a school acquaintance, Dr. William Wright, who once 
treated his own fever successfully with a cold water bath in 1777.  Currie's experiment 
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involved treating seven patients with contagious fever by tossing buckets of cold water over 
their bodies.  He limited the use of cold water treatment to the time just before the breaking 
of the fever, when the temperature was still high but was about to fall on its own accord.  
Cold water treatment was only to be used when the patient actually felt warm and not while 
they were shivering (Forrester 2000).  All seven patients recovered and Currie used this 
treatment on his other patients, eventually recording 153 cases that were cured by cold water 
treatment.  Currie published his conclusions in his "Medical Reports" in 1797: "cold water, 
dashed over the body and drunk effectively arrested typhus in the early stages of the disease 
where the pulse was quick, the fever high, but the patient without chill," (quoted by Thornton 
1963).  Dr. Currie's cold water treatment was successfully used in Portugal, London and the 
West Indies.   
 
James Currie's other major research interest was the body's response to cold water 
immersion. He was inspired by the sinking of an American ship in the outlet of the river 
Mersey into the Irish Channel on December 13, 1790. Eleven of the fourteen men on board 
survived, but the ship's captain, cook and a passenger died in the icy water.  Currie wondered 
why strong men such as the captain and the passenger (who was a ship's captain as well, but 
of another vessel) died, while several weaker men on the crew survived the disaster.  Currie's 
initial theory blamed the deaths on the partially submerged position of these men during the 
wreck.  He believed that exposure to both fresh (in the form of rain and sleet) and salt water 
was somehow harmful, and that evaporation and an atmospheric temperature colder than that 
of the seawater may all have contributed (Currie 1798).  To test these hypotheses, James 
Currie conducted ten experiments. Subjects (in particular the unfortunate Richard Edwards, 
who participated in six of the experiments) were undressed and left standing in the cold wind 
for a minute or two before being immersed in a tank of cold water for up to forty-five 
minutes.  After immersion, the subjects stood in the wind for several more minutes before 
being warmed with blankets or a hot bath.  During each part of the experiments, the subjects' 
pulses and temperatures were recorded (Currie 1798).  In his "Medical Reports," Currie 
describes measuring Richard Edward's temperature during the first experiment:  
 

The thermometer which had been kept in a jug of warm water, at the heat of 
100˚, was introduced into his mouth, with the bulb under his tongue, as soon 
as the convulsive sobbings occasioned by the shock were over (Currie 1798). 
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There were several variations among the experiments, including using fresh water instead of 
salt water, changing the length of time spent in the cold bath, alternating between cold and 
warm baths for short periods of time, pouring cold water over the subjects instead of 
immersing them, and entering the bath at different speeds (Currie 1798).   
 
Currie made several conclusions regarding cold water immersion.  He found that constant 
immersion in cold water is safer than partial immersion and exposure to the air because of the 
chilling effects of evaporation.  Currie also decided that being immersed in fresh water is 
more dangerous than being wet with salt water (Currie 1798).  Most importantly, Currie 
documented the phenomenon of afterdrop for the first time.  Currie discovered that upon 
removal from a cold bath, the subject's temperature continues to fall, even while being 
rewarmed: 
 

...after the extraordinary stimulus (the pressure of the water) was removed, I 
expected to see the mercury rise by the accumulation of his heat, on changing 
the medium of water for air, and therefore kept him exposed, naked to the 
wind two minutes after taking him out of the bath.  To my surprise, although 
the attendants were rubbing him dry with towels during this time, the mercury 
fell rapidly (Currie 1798). 
 

Currie could not explain these findings, and even today the exact mechanism of afterdrop is 
unclear.  Two main theories have been put forward to explain afterdrop: convection and 
conduction.  The convective theory attributes afterdrop to the peripheral vasodilation that 
occurs during rewarming.  Blood vessels to the cold limbs dilate so the circulation perfuses 
the cold tissue and returns cold blood to the central circulation.  The conductive theory 
suggests that afterdrop is the result of different rates of heat transfer through the tissue, so as 
the outer tissues are warming, the deeper tissues are still cooling (Romet 1988).  Despite the 
fact that James Currie discovered afterdrop over two hundred years ago, there is still no 
definite conclusion as to its mechanism. 
 
In addition to being a prolific scientist, James Currie was also an author.  He published the 
results of his experiments on fever and cold water immersion in 1797 in his book: "Medical 
reports on the Effects of Water, Cold and Warm, as a Remedy in Fever and other Diseases, 
whether applied to the Surface of the body, or used internally, including an Inquiry into the 
Circumstances that Render Cold Drink, or the Cold Bath, Dangerous in Health.  To which are 
added, Observations on the Nature of Fever; and on the Effects of Opium, Alcohol and 
Inanition."  His son and biographer William Wallace Currie remarked that the book lacked 
the unintelligible technical expressions that were common among other medical texts of the 
time, making it possible for non-medical people to understand it (Forrester 2000).  A prime 
example of this can be found in Currie�s description of the setting of his first cold water 
experiment: "The hour chosen for his immersion was four in the afternoon, about two hours 
after his dinner; a time appointed rather for my own convenience than as being most proper 
for the purposes," (Currie 1798).  In addition to scientific works, James Currie had a lifelong 
interest in literature and biography.  During a visit to his home county of Dumfriesshire, he 
met the Scottish poet Robert Burns and became one of his great admirers.  After Burns' 
death, Currie was asked by the executors to write his biography.  Currie agreed and finished 
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the work in 1800, despite worsening of his consumption and a general decline in his health 
(Booth 2000).  The finished product was entitled: "The works of Robert Burns: with an 
Account of his life, and a Criticism on his Writings.  To which are prefixed, some 
Observations on the Character and Condition of the Scottish Peasantry." 
 
Besides Scottish heritage, one thing that James Currie had in common with Robert Burns was 
radical ideas and a history of dissent.  Throughout his life, Currie supported radical causes 
and held opinions that were very unpopular and often got him into trouble.  Currie became an 
opponent of slavery after his time in America, where he had the opportunity to view its 
effects first-hand.  Liverpool was a city built on the slave trade, so Currie's views on this 
subject met with much opposition.  In fact, the abolitionist movement was so unpopular in 
Liverpool that Currie made a point of remaining anonymous in his publications on the 
subject.  Currie was at the center of the abolitionist movement in Liverpool in the late 1780s 
and attempted to improve conditions aboard slave ships.  Currie was instrumental in passing 
the Act of 1789, which was an Act of Parliament that demanded all slave ships carry a 
licensed surgeon on board during the voyage to America, ensuring that the slaves on board 
had access to competent medical care.  Currie also spent one day per month holding licensing 
exams for these surgeons (Thornton 1963).  Unfortunately, Currie died in 1805, only two 
years before slavery was finally abolished in Britain.  Another area of Currie's advocacy was 
religion.  He was first a Presbyterian and later a Unitarian, not a member of the Church of 
England, despite the fact that conversion would have gained him secular advantages.  For 
example, non-Anglicans could not hold municipal or public office (Thornton 1963).  Currie 
wanted equal rights and equal freedom of belief for all citizens.  Currie was also an 
advocated for separation of Church and State and for tolerance of dissent, positions that were 
quite unpopular with the British government.  In 1793, he published a pamphlet under the 
pseudonym Jasper Wilson, which condemned the prime minister and the government's 
intolerance of dissent, a publication that earned him so many enemies that he made plans to 
leave Liverpool in a hurry if he was ever found out (Booth 2000).  Lastly, Currie was also a 
supporter of the French Revolution, at least initially, because of the common values he held 
with the revolutionaries.  When Britain went to war with revolutionary France in the 1790s, 
many of the French prisoners of war were held in Liverpool.  Currie was outraged by the 
conditions faced by the PoWs and fought to improve their situation.  A commission was 
formed to investigate and eventually food and clothes were given to the prisoners.  Currie, of 
course was accused of being a Jacobin and a traitor.  In 1924 however, the French 
government held a ceremony to commemorate the PoWs who died in Liverpool and 
expressed indebtedness to Currie, asking that he be remembered along with "devoted 
physicians of all ages who had as their motto before the Red Cross Society began, its own 
device Inter Arma Caritas, and who amongst their fallen enemies saw not adversaries, but 
patients to tend, men," (Thornton 1963). 
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ABSTRACT 
 
The concept of the common coexistence of creativity and mental illness 
(“creativity and madness”) has its roots in the ancient times. 
 
Aristotle noticed that while under the influence of unusual mental conditions, 
some talented people achieved their highest performances as poets, 
philosophers, and prospects.  Plato believed that delusion was not an illness, 
rather it was a gift from God, since some otherwise ordinary individuals 
became the best forecasters or healers when (and only when) they 
experienced delusional conditions.  Democritus did not consider anyone who 
was mentally sane capable of being a poet. 
 
Since that time, the controversial idea about mental illnesses as a driving 
force in the development of outstanding abilities of many famous people 
became a subject of numerous disputes and scientific discussions.  Although 
this idea (as well as any single proposed mechanism of this phenomenon) has 
never been widely accepted, it was supported by an increasing number of 
evidence regarding mental illnesses of famous personalities (Alexander the 
Great, Napoleon, Wolfgang Amadeus Mozart, Robert Burns, Edgar Allan 
Poe, Vrubel, Charles Darwin, Dostoyevsky, and many others).   
 
In light of impending developments of the beginning of the XXI Century, 
such as human cloning and genetic engineering, the old idea of creativity and 
madness is shifting from the philosophical sphere, supported by historical 
examples and clinical findings, to a practical field, which can give useful 
insights into the phenomenon of creativity. 

 
The concept of the common coexistence of creativity and mental illness has its roots in the 
ancient times.  Aristotle, in his “Problemata XXX,” noticed that while under the influence of 
melancholy, some talented people achieved their highest performance as poets, philosophers, 
and prospects.  He believed that melancholy provides talented people with an opportunity to 
realize their talent and to express themselves better.  He noted that “all extraordinary men 
distinguished in philosophy, politics, and the arts are evidently melancholic” (Hershman, 
1988; Preti, 1996).  As was proposed by Seneca, Aristotle said that “no genius was without 
[a] mixture of insanity” (Neihart, 1998).  
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A number of other philosophers also expressed their opinions on the theory of creativity.  For 
example, Socrates stated that the poet has “no invention in him until he has been inspired and 
is out of his senses” (Hershman, 1988).  Plato believed that delusion was not an illness but a 
gift of the Gods because some otherwise ordinary individuals became the greatest forecasters 
or healers when (and only when) they experienced delusional conditions.  However, another 
opinion was expressed by Democritus, who did not consider anyone who was mentally sane 
capable of being a poet (Lombroso, 1891). 
 
The controversial idea about mental illnesses as the driving force in the development of 
outstanding abilities has been mentioned by many authors since the ancient times.  However 
it first became a subject of systematic scientific research after the 1981 publishing of famous 
Italian psychiatrist and criminologist Cesare Lombroso’s famous book entitled, “The Man of 
Genius.”  Lombroso not only collected the anecdotal evidence that suggested a definite 
relationship between creative achievements and mental illnesses in many famous 
personalities, but also performed a systematic research on this subject and showed that, 
indeed, there was a remarkable link between creativity and madness.  It is interesting that 
Lombroso, a criminologist, first focused his attention on the common characteristics of 
criminals and developed a controversial theory about a “typical criminal man” (L’uomo 
deliguente).  He later proved that some mental conditions could contribute to the creativity of 
talented persons.   
 
Since that time there have been numerous disputes and scientific discussions on the topic of 
creativity and madness. It should be pointed out that although this idea (as well as any single 
proposed mechanism of this phenomenon) has never been widely accepted, it has been 
supported by an increasing amount of evidence regarding mental illnesses of famous 
personalities (including Alexander the Great, Napoleon, Wolfgang Amadeus Mozart, Robert 
Burns, Edgar Allan Poe, Vrubel, Charles Darwin, Dostoyevsky, and many others).  The topic 
of creativity and madness has attracted the attention of many authors whose publications 
have been listed in “The Index of Scientific Writings on Creativity, which contains 
approximately 10, 000 titles of books and articles” (Rothenberg & Greenberg, 1974).   
 
There are many historical examples of famous and enormously talented people who suffered 
from different mental conditions.  According to Lombroso, the famous English philosopher 
Hobbes (1588 – 1679) suffered from hallucinatory experiences and, being a materialist, was 
unable to stay in a dark room without seeing ghosts (Lombroso, 1891).  A. Comte, a French 
philosopher (1798 – 1857) and one of the founders of positivism, suffered from a mental 
illness and was treated by a famous psychiatrist by the name of Dr. J. Esquirol.  
 
Two great German philosophers, A. Schopenhauer (1788- 1860) and F. Nietzsche (1844 – 
1900), suffered from mental illnesses which were believed to have affected their creativity. 
Lombroso described Schopenhauer as a “strange, suspicious, egocentric, and highly 
grandiose individual”(Lombroso, 1891).  On the other hand, D. Hyden described that 
Nietzsche posesses “messianic prophecy [and] grandiose self-definition” and described his 
later publications as compatible with a euphoria caused by tertiary syphilis (Hyden, 2003). .  
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D. Hershman and J. Lieb described L. Beethoven (1770-1827), one of the greatest 
composers, as having suffered from intermittent manic and depressive conditions.  It can be 
concluded that Beethoven’s creativity seemed to coincide with his manic conditions.  These 
authors described symptoms such as “work mania,” flight of ideas, hyperactivity and 
insomnia, ecstasy, and insensitivity to discomfort as having  contributed to Beethoven’s 
creativity.  They indicated that mania stimulated high productivity and gave Beethoven “the 
confidence and appetite for work on the grand scale” (Hershman & Lieb, 1988).  Hyden 
argues that there is evidence suggesting that the great composer might have suffered from 
syphilis and his deafness, as well as his mood fluctuations, could have been of syphilitic 
origin (Hyden, 2003).  
 
R. Schumann (1810 - 1856), a great German composer, was described as hearing “a constant 
singing and rushing, with every noise turning in to a tone” (Hyden, 2003).  Schumann also 
believed that two other great composers, Beethoven and Mendelssohn, were “dictating” to 
him melodies of his own music (Lombroso,1891).  Hyden indicated that although there were 
different hypotheses regarding Schumann’s diagnosis, including schizophrenia and bipolar 
disorder, there is evidence that his mental condition should be considered in a context of 
described somatic symptoms attributable to syphilis. Therefore, the later condition was 
responsible for an organic brain disorder that caused Schumann’s psychotic experiences.  In 
addition, Hyden described another great composer, F. Schubert (1797 – 1828), who also 
suffered from syphilis, whereby the mood fluctuations caused by this illness affected his 
creativity (Hyden, 2003). 
 
Vincent van Gogh (1853 – 1890) was one of many famous painters who suffered from 
mental pathology and whose creativity appeared to have been driven by his illnesses.  His 
condition was considered by researchers to be manic-depressive or a bipolar mood disorder 
(Hershman & Lieb, 1988).  The most productive stages for Van Gogh were during periods of 
manic conditions, which usually occur in the summer time.  His depressive periods, however, 
often presented themselves during the winter months.  Although Van Gogh was also prone to 
depression, he still managed to work while being depressed.  However, when his depressions 
became severe and he further developed delusions and hallucinations, he was unable to paint 
anymore.  M. Vrubel (1856 – 1910), one of the greatest Russian painters, was also affected 
by a psychiatric disease.  Vrubel suffered from a severe mental illness which caused his 
hospitalization in a psychiatric hospital in Moscow, Russia.  
 
There are a number of famous writers who were also affected by different mental conditions. 
Among them are H. Andersen, C. Dickens, W. Faulkner, S. Fitzgerald, H. Balzac, L. Tolstoy, 
R. Burns, L. Byron, and many others (Neihart, 1998).  One example of particular interest is 
of the persistent mental illness of E. Poe (1809- 1849), who was prone to repeated 
depressions (Grant, 1968).  In addition, Russian writer, N. Gogol  (1809 – 1852) sustained a 
dramatic change in his mentality, and in 1952, became depressed and so burned the second 
volume of the manuscript of one of his famous books.  Lastly, as indicated by Lombroso, 
Gogol most probably died from syphilis (Lombroso, 1891). 
   
The list of famous people who made great positive impacts in their fields could be much 
longer.  Further references should be made to demonstrate examples of those who were also 
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talented and creative and who simultaneously suffered from mental conditions.  However, at 
the same time, these same people were commonly qualified as the tyrants and perpetrators of 
the most terrible crimes in history.  There is no question that Hitler (1889-1945) and Stalin 
(1879-1953) should be among these vicious tyrants in recent history.  There are reports that 
Hitler had symptoms of manic depression and during World War II he was treated for this 
illness (Hershman & Lieb, 1994).  In 1943, Dr. T. Morell, Hitler’s personal physician, stated 
publicly that Hitler suffered from the above-mentioned mental condition.   
 
Similar to Hitler, Stalin also had a history of psychiatric diseases.  Stalin was prone to 
depressions, and his depressions were coupled with pessimism, paranoia, and low self-
esteem.  He “targeted his paranoid, murderous hatred at those who he feared knew more than 
he did or any subject and people who he suspected of knowing his personal affairs” 
(Hershman & Lieb, 1994).  It is a well known fact that millions of innocent people became 
victims of Stalin’s terror (Ascher, 2002).  
 
Hershman and Lieb (1988) describe a tyrant as a grandiose, paranoid person who pursues 
power to achieve his goals.  By contrast, a genius is described as a talented manic-depressive 
who chooses a career in a creative field” (Hershman & Lieb, 1988).  It should also be noted 
that some people have the potential for becoming both tyrants and geniuses.  The important 
inference from this is that creativity (including that which is driven by madness) can be 
directed not only at positive, but also at socially destructive and extremely dangerous, goals.   
 
Many researchers focusing on the topic of creativity and madness pay particular attention to 
possible explanations of this phenomenon.  Rothenberg (1990) performed extensive 
researches of talented people and came to the conclusion that “contrary to popular as well as 
professional belief, there is no specific personality type associated with outstanding 
creativity.  Creative people are not necessary childish and erratic in human relationships, as it 
is often thought, nor are they necessarily extraordinarily egoistic or rebellious or eccentric.”  
Rothenberg also discovered that as “surprising as it may seem, creative people are actually 
not all exceptionally intelligent…many outstanding artists, writers, architects, and other types 
of creators are only slightly above average in intelligence” (Rothenberg, 1990).  
 
Based on his extensive research, Rothenberg tends to deny the link between creativity and 
mental illness in the sense that mental illness can contribute to creativity.  He came to the 
conclusion that although mental illnesses can coexist with high levels of creativity and that 
“creative processes may turn into psychotic ones, seldom does the reverse occur without 
some prior resolution of illness and reduction of anxiety” (Rothenberg, 1990).  Rothenberg 
believes that there is a “definite borderline” between creative thinking and the thinking of 
those who are psychotic.  According to him, “the great creative person who is also psychotic 
can, and does, shift back and forth between these pathological and creative processes.  
Jealousy, hatred, revenge, and other preoccupations of a psychotic artist often play a role in 
determining some of the themes and contents of a work of art, but the processes that mold 
and structure such preoccupations and themes into great creations are healthy, not 
pathological” (Rothenberg, 1990). 
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However, many researchers, unlike Rothenberg, have found some positive connotations 
between different types of mental conditions and the phenomenon of creativity. Furthermore, 
it should be noted that these researchers focused their attention on known historical examples 
of famous and obviously outstanding personalities and on the possible explanatory 
mechanisms of this phenomenon.  
 
According to A. Ludwig (1995), it is wrong to claim that mental illness is always necessary 
for creative activity.  However, it is also true that the information that suggests that mental 
illnesses often coincide with creativity should not be ignored.  Ludwig described how some 
psychopathological conditions can affect creative expressions.  For instance, mania “may 
affect the rate and flow of speech, give rise to prolixity and word play, produce discursive 
and tangential thought, foster expansiveness and grandiosity, and contribute to enormous 
output or productivity” (Ludwig, 1995). 
 
Hershman and Lieb (1988) suggested that mania, through a “creative urge,” can inspire 
talented people to create. This “drive to create” produced by mental illnesses is considered by 
Beeman to be a fundamental feature which separates talented mentally ill achievers from 
those who, being talented and mentally ill, do not become creators (Beeman, 1978). 
 
At the same time, it is equally true that mania, similar to other mental illnesses that were 
known to affect famous people, can produce disabling effects and may prevent any 
accomplishments.  As indicated by Hershman and Lieb, mania “can enhance the talent of one 
person and destroy the productive capacity of one equally talented” (Hershman & Lieb, 
1988).  It is not uncommon that as a result of mental illnesses a creative person can commit 
suicide before being able to realize the full potential of his or her creativity.  It is equally 
important to note that a pathological condition should not reach the extent of severity where 
any productive work becomes impossible.  
 
Interestingly, a positive effect of mental illness on creativity was found in individuals who 
suffered from psychiatric conditions that did not involve mania.  Despite the commonly 
accepted fact that depression can negatively affect cognitive abilities and inhibit the process 
of thinking, reduce attention span, and impair short-term memory, some authors described a 
creative effect of depression.  Hershman and Lieb suggested that when depression is not 
severe and does not reduce intellectual functions, “it supplies the critical judgment needed to 
correct the extravagances of mania. It also promotes the calm, patient, disciplined effort, 
[and] the revision and polishing, that are essential ingredients in most kinds of creative 
work.”   According to these authors, “depression leads people to ask ultimate questions about 
life, death, good, evil, the nature of man, the universe, and of God.”  Hershman and Lieb 
concluded that such thinking can promote achievements in philosophy or mathematics 
(Hershman & Lieb, 1994). 
 
Schizophrenia can also contribute to an enhanced creative potential of talented individuals 
suffering from this severe and often devastating mental illness.  According to S. Ariety, 
thought processes typical for schizophrenia, including generation of unusual associations, 
can, in some cases, trigger the production of new, unexpected ideas (Ariety, 1976).  
 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 154 ~

 It is important to note that there appears to be an agreement in that mental illnesses cannot 
produce creativity in someone who lacks talent, education, or sufficient training, and whose 
circumstances do not promote creativity.  As noted by A. Ludwig, “emotional difficulties 
only become important for creative achievement when they are embedded in a matrix of 
other attributes or circumstances” (Ludwig, 1995).  
 
In light of impending developments in the beginning of the 21st Century, such as human 
cloning and genetic engineering, the old idea of creativity and madness is undergoing a 
significant change.  It is shifting from the philosophical sphere, supported by historical 
examples and clinical findings, to a practical sphere, which can give useful insights into the 
phenomenon of creativity.  One of the important conclusions from the history of research in 
the field of creativity and madness relates to the above-mentioned fact that artificially-
enhancing creative potential among talented people can make an enormous positive impact 
on civilization.  However, such artificial experimentation can also become catastrophic in the 
hands of people who have the thoughts and attitudes of mass murderers and tyrants.  
Therefore, the issue of enhancing creativity should always be considered in the context of 
creating a socially pleasurable attitude.  It should also be considered in a broader context of 
envisioning ethical and moral implications of any new and evolving technology (Stonehouse, 
2003). 
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ABSTRACT 

 
The placebo is the one method of treatment that is common to every era and 
to every culture. Despite its ubiquity, it has been both reviled and poorly 
understood by the medical profession. This paper takes a look at the 
etymology of the word "placebo," historical interpretation of the concept, and 
how experimentation incorporating the placebo has developed through time. 
Medicine's changing understanding of the placebo has in turn forced 
physicians to reevaluate their own understanding of disease and treatment. 
 
Say the word "placebo" to someone and it evokes a reaction, be they a 
layperson or a medical professional. This person might view the placebo as 
something good, a "natural" therapy that is a desirable alternative to the 
preponderance of pills that the medical profession and pharmaceutical 
companies foist on patients. Or, this person might view the placebo derisively, 
as a "false," unethical therapy with no physiological effects that demonstrates 
the illegitimacy of the "clinician" offering of the therapy.  
 
This negative connotation attached to the word placebo is one that has existed 
ever since the word was coined. During the nineteenth century, it was a 
"weapon" of the medical profession with which to label the quacks peddling 
all sorts of remedies to the public. The irony is that this "weapon" of the 
medical profession has, in turn, taught the medical profession many lessons of 
its own. It has changed the way clinicians view their objectivity, their 
therapies, and their experimental designs. This paper will discuss the 
etymology of the word "placebo," the negative way it was (and is) viewed, and 
the changes that the placebo has wrought on the medical profession. Even 
today, with the "placebo" ubiquitous in medical journals and texts, it 
continues to puzzle and to change medical thinking.  

 
Origin of the Word "Placebo" 
 
The word "placebo" has its origins in the Bible. "I will walk before" in the Hebrew version of 
the Bible was translated as "placebo" in Latin. The line itself is found in the book of Psalms, 
116:9 – "I will walk before the Lord in the land of the living." "Placebo" first entered the 
English language in the 13th century, meaning "to please" or "to satisfy." Throughout the 
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centuries, "placebo" lost its religious meaning, and became linked to professional mourners 
who were paid to "sing placebos" for the deceased's family members.  
 
The first appearance of the word "placebo" in a medical dictionary was in 1785 in 
Motherby's New Medical Dictionary. Its definition was "a commonplace method or 
medicine," with the word "commonplace" denoting something that was second hand 
(Schiller, 1984). 

 
In 1934, Webster's Dictionary defined placebo as, "an inactive method or method given to 
please a patient." Although this is by no means the "definitive" definition of the word placebo 
(indeed, if one even exists), it is one that many people think of when they think of a 
"placebo."  
 
A present-day definition for "placebo" is difficult, since "placebo" means different things 
depending on whether one is a researcher, a clinician, or a layperson. A "research" definition 
of placebo is a control treatment similar to that of the experimental treatment, but without its 
specific activity (Hrobjartsson & Gotzsche, 2001). An encompassing definition of placebo is 
any therapy used for its therapeutic effect for a symptom or disease, which in reality has no 
specific activity against the symptom in question (Shapiro & Shapiro, 1997). The placebo 
effect is the nonspecific, psychological, or psychophysiological effect that is produced by a 
placebo (Shapiro & Shapiro, 1997).  
 
Negativity Surrounding the Placebo 
 
It is interesting to note that an aura of negativity has surrounded the word "placebo" for 
centuries, a negativity that continues to persist even today. When the word became linked to 
professional mourners who were paid to "sing placebos," the word itself took on the negative 
connotation that was attributed to the ethically suspect professional mourners who were seen 
as people who profited from other peoples' deaths.  

 
In 1823, Thomas Jefferson described the placebo as a "pious fraud," (Schiller, 1984), a 
definition that continued to perpetuate the embarrassment and negative connotation 
surrounding the placebo. 

 
In 1953, Sir John Gaddum, a pharmacologist, proposed that placebo tablets should be called 
"dummy pills" instead of "placebo" because he viewed them as counterfeit objects. Even 
though Gaddum's suggestion never did become popular, it is telling that he suggested the 
word "dummy" (a rather unflattering word) to replace that of the placebo pill.  
 
Placebos throughout the Ages 
 
Even though the word placebo did not take on a medical definition until the 18th century, 
clinicians throughout the ages have recognized that people recovered even though they were 
not given active drugs to assist the process. Pietro Pomponazzi (an Italian philosopher) said 
in the 16th century: "Quacks and philosophers know that if the bones of any skeleton were put 
in place of the saint's bones, the sick would none the less experience beneficial effects." Sir 
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William Osler (1932) noted, "Faith in the gods or in the saints cures one, faith in little pills 
another, hypnotic suggestion a third, faith in a plain common doctor a fourth..." 
 
It is interesting that one of the first experiments to utilize a placebo did so in order to 
"debunk" the preponderance of quackery that was prevalent at the time. The quackery in 
question were "metallic tractors" patented by Dr. Elisha Perkins in 1796 (Maple, 1968). 
These "metallic tractors" were a pair of metal rods which could supposedly relieve pain in 
different areas of the body.  
 
A decade before Perkins' invention, Giovanni Galvani had demonstrated that electricity could 
make frog legs' jump. Hence, the idea of electricity was all the rage and this was the 
reasoning that Perkins gave in order to explain how trailing his metallic rods over the skin of 
a pain sufferer could cure their pain. These tractors were popular in both America and 
Europe, and Perkins became both wealthy and famous.  
 
Dr. John Haygarth (Maple, 1968), an English physician, decided to investigate Perkins' claim 
by devising a single-blind experiment of his own. Rods that were identical in appearance to 
Perkins' rods were constructed, but instead of making them out of metal they were made 
from wood and then painted to look like the metallic tractors. Just like Perkins, he trailed 
these rods over rheumatic patients, and four out of five of these patients claimed to get better. 
With this experiment, Haygarth showed that Perkins was nothing more than a fraud. It was 
also a victory for the medical profession (which had expelled Perkins from its ranks 
previously) that demonstrated the falsity of its competitors' treatments.  

 
With the coming of the 20th century, however, the placebo would teach the medical 
profession many lessons of its own.  
 
The Placebo's Lessons 
 
At the beginning of the 20th century, the placebo was viewed largely as a benign and 
harmless way of pleasing hard-to-treat patients, with its effects being purely psychological in 
nature (de Craen et al., 1999).  
 
One of the first changes that the placebo induced in the medical profession came about with 
the development of the double-blind placebo controlled trial. The development of the very 
first double-blind controlled trials arose because of a realization that clinicians were not as 
infallible as previously believed. In the 1930's, Dr. Harry Gold was testing the effectiveness 
of xanthine, a drug which at the time was given to patients with angina. Patients were divided 
into two groups – one that received xanthine, and the other that received lactose (the 
placebo). However, as Gold was carrying out the experiment, he realized that the physicians 
were asking the patients "leading questions" regarding the patient's anginal pain depending 
on which treatment group the patient was in. Thus, Gold instituted a "double-blind" 
technique in which both patients and the physicians involved were blinded to the treatment 
group.  
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What was interesting about this double-blind experiment was that there was a lot of 
resistance in the medical community with this method of experiment because it was believed 
that their clinical judgment was perfectly valid in evaluating patients and their recovery. 
Gold's suggestion challenged the way medicine was practiced and meant coming to terms 
with the idea that clinicians are subjective, clinicians can be biased, and that a clinician may 
interpret someone as "getting better" in one situation while in another conclude that they are 
not.  
 
The next "lesson" that the medical community would learn from the placebo was that it was 
not the "benign, harmless, purely psychological" phenomenon that was the common belief at 
the time. In 1955, Dr. Henry Beecher published a landmark review article in the Journal of 
the American Medical Association, in which he emphasized the importance of the placebo 
and placebo effect in medical treatment. In this review, he highlighted experiments that 
showed that placebos are able to produce toxic effects, such as rashes, nausea, palpitations 
and diarrhea. Beecher also challenged the notion that placebos exerted their effects in a 
purely psychological manner by citing studies that showed that actual physical changes have 
been observed in patients after the administration of placebos. Examples included constricted 
pupils when patients were deceived into thinking they had been given narcotics, or decreased 
gastric acid secretions after patients were given placebos. The oft quoted "statistic" that 
placebos are effective in one-third of all patients originated from this particular review article 
by Beecher.  
 
With this realization that the placebo was something that could no longer be ignored, 
research in evaluating therapies have changed. We currently use an evidence-based method 
of evaluating therapies, in which efficaciousness should ideally be observed in a placebo-
controlled trial. However, prior to the 1950's, this was not the way therapies were judged. 
Rather, 'reasoning' using what was known about the pathophysiology of the disease was how 
treatments were both suggested and validated (de Craen et al., 1999).  
 
One interesting study performed showed that physicians were three times more likely to 
attribute placebo use to other physicians than themselves (Shapiro & Struening, 1973). That 
is, when asked what treatments could be considered "placebos," surgeons were more likely to 
exclude surgery, and internists were more likely to exclude active medication. 
 
It is interesting that in this study surgeons were unlikely to include surgery as a treatment that 
could be considered a "placebo," because while much research has been done to show that 
even active medication is no better than placebo in many experiments, surgeons, interestingly 
enough, have long escaped having their "treatment" tested in a placebo-controlled method. 
One can see, intuitively, how it would be tempting to think that surgery was free of "placebo 
effect" – after all, as a hands-on process in which body structure(s) are either being 
"changed" or completely removed, how could it not exert an effect? 
 
However, recent research has shown that in some circumstances, surgery may be no better 
than sham (placebo) surgery in curing symptoms. In an article published in the New England 
Journal of Medicine, Moseley et al. (2002) compared the efficacy of arthroscopic surgery 
with placebo surgery in reducing pain and improving function in patients with osteoarthritis 
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of the knee. The authors found no difference in pain improvement or function between 
patients who received the arthroscopic surgery as compared to the patients who received the 
sham surgery.  
 
The evidence of this article, which demonstrated that surgery may be no better than sham 
(placebo) surgery in some circumstances, has lead to more researchers considering placebo 
surgery in their experiments, even though it has raised difficult ethical questions in the 
process. Freed et al. (2001) published an article in the New England Journal of Medicine 
comparing transplantation of embryonic dopamine neurons in the brains of Parkinson's 
patients with sham surgery. Patients either received embryonic dopamine neurons, or else 
received a sham surgery in which holes were still drilled in the skull. The authors found that 
in older patients, there was no difference in clinical benefit with embryonic dopamine neuron 
transplants as compared to sham surgery. 
 
Continuing Controversy Surrounds the Placebo 
 
With all of these challenges that this concept of "placebo" has brought on the medical 
profession, it is interesting that even now there is new controversy surrounding the placebo. 
Over the past few years, some clinicians have suggested (in the "powerful placebo" vein) that 
placebos should start being used, knowingly, for treatment. On the other hand, others have 
argued that the placebo is more "powerless" than "powerful," and that many of the recoveries 
attributed to the placebo effect can instead be explained by statistics (i.e. a bell-curved 
distribution will mean that there will be, by chance, patients who 'fare' better than expected), 
or by coincidence (i.e. patients typically see physicians when they are feeling their worst – it 
is likely that they will get better after experiencing the worst).  

 
In a recent review published in the New England Journal of Medicine, Hrobjartsson and 
Gotzsche (2001) challenged Beecher's 1955 article with an analysis of their own which 
suggests that placebo has no significantly different effect than "no treatment" on outcomes. 
This analysis looked at 114 trials which included both placebo groups (pharmacologic, 
physical or psychological in nature) and a "no treatment" group (typically standard therapy or 
observation only).  
 
For most studies, the authors found no significant difference in outcome between the placebo 
groups and the no treatment groups.  In trials with a continuous outcome, the authors found 
that placebo did have a beneficial effect, but this effect disappeared as sample size increased. 
The one area in which the authors did find a beneficial effect with placebo was in those 
experiments concerning the treatment of pain. There was no significant effect of placebo in 
studies that measured objective (as compared with subjective) outcomes. The authors 
conclude from this review that there is little evidence to show that placebos have powerful 
clinical effects and that they should not be recommended in "treatment" settings.  
  
Throughout its history, the placebo has been plagued with negativity and scorn, due to its 
"deceptive" and "unethical" perception. However, during this past century, this disparaged 
concept has brought much change to the medical profession, by changing the way clinical 
trials were done, by showing that a placebo treatment can bring about powerful and actual 
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physiological and psychological changes in patients, and by showing that something as 
"hands-on" as surgery is still susceptible to the placebo effect. It continues to bring 
controversy to the profession with the suggestion that the so-called "placebo effect" may be 
no different in effect than no treatment at all! However one views the placebo, one thing is 
clear: it has taught the medical profession much, and will continue to do so in the future.  
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ABSTRACT 
 
It is the late nineteenth century and there is a quest to improve the status of 
physicians working in asylums.  With the advances made in general 
medicine, and with improvements in antiseptic surgery taking place, the so-
called alienists were trying to gain legitimacy.  This is also a time when 
hysteria is getting attention.  A shift in its aetiological character had been 
made.  While the ancient philosophers blamed hysteria on problems with the 
uterus, such as unnecessary movement or retained blood, and the early 
Christians gave it demonic origins, the Victorian physicians thought hysteria 
had a neuronal and gynaecologic basis.    
 
At this time in history, the brain and the pelvis were thought to be intimately 
connected by the sympathetic nervous system.  Hysteria was blamed on 
irritation in the pelvis passed on to the brain by the sympathetic nervous 
system, through the newly constructed notion of the reflex arc.  The field of 
psycho-gynaecology had emerged and many alienists were proposing theories 
as to the exact mechanism by which this anatomic condition might cause 
insanity.  As well, treatment options, in the form of gynaecologic surgery, 
were being developed.    
 
Great developments were being made in the London (Ontario) asylum where 
new physicians were performing pelvic surgery, eventually in the hopes of 
curing insanity.  This notion was not favoured generally among alienists, but 
the surgeries were quite popular here in London.  They were taking place 
regularly, and with well documented results.  Eventually, of course, these 
were found to in fact be harmful to patients.  But over the four years in 
which these surgeries were performed regularly, much controversy arose, 
many advances were made to improve the field of pelvic surgery, and 
alienists were briefly given a new role.   

 
Hysteria has one of the most contentious positions in the history of medicine.  It has been 
hotly debated and passionately criticized by physicians and by those concerned with the 
interests of women.  From ancient times until the nineteenth century, the roots of hysteria 
were thought to have emerged from the female reproductive organs.  Despite the decrease in 
popularity of this theory in the late nineteenth century, gynaecological surgeries were being 
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performed at the London asylum in what was hoped to be the new dimension in curing 
mental illness in women.   
 
From the beginning, hysteria seems to have been a ‘name without a disease’, or an ‘aetiology 
without a syndrome’ (Smith-Rosenberg, 201).  Its symptoms are all quite varied, supposedly 
dependent on what part of the body is affected.  By the nineteenth century, the more common 
complaints ranged from tears and anxiety to ‘hysterical fits’ and seizures.  The patient was 
thought to laugh and sob intermittently and experience shortness of breath, heart palpitations, 
and abdominal pain.  There was no proven organic aetiology but the episodes were thought to 
be triggered by physical trauma or a sudden emotional change.  It seemed that physicians had 
always been fairly flexible in diagnosing the disease, with the exception that the vast 
majority of those diagnosed were women. 
 
A discussion regarding hysteria would be incomplete without looking at how it was viewed 
in antiquity.  After all, the term hysteria itself is derived from the Greek hystera, meaning 
uterus.  At this time, most diseases involving women were referred to as “hysteria” and most 
diseases involving women were thought to be due to the notion of the wandering uterus.  
(King, 4)    
 
That a ‘wandering’ uterus caused disease in women was accepted.  In Hippocrates’ Diseases 
of Women, he refers to the suffocation of the womb as causing symptoms.  He also attributes 
menstrual suppression to illness, and places emphasis on the importance of the wetness of 
women in their overall health.  If a woman is not sufficiently moist, through the bearing of 
children or through sexual intercourse, the womb might dry up and, in searching for 
moisture, migrate into the abdominal cavity.  This will cause the cessation of menstruation 
and hence the retaining of menstrual fluid, thought to be the result of increased ingestion on 
the part of women. (King, 19)  As the uterus wanders up, and menstruation stops, symptoms 
begin.  The abdomen swells, the teeth start grinding, and appetite is lost.  As the uterus 
continues its ascent, it may attach to the liver, or the heart, causing anxiety.  Globus 
hystericus, or the sensation of choking and losing one’s breath, will occur.  And finally, as it 
moves towards the head, lethargy, drowsiness, and confusion set in. (Veith, 11).  In these 
cases the treatments suggested were aromatic injections to the uterus or mint soaked 
pessaries to attract the uterus back to its normal state, or unattractive concoctions to drink and 
repel the uterus from the higher body parts.  According Aretaus the Cappodacian, in the 
second century, the uterus is drawn downwards by fragrant smells and is repelled by fetid 
smells, thus making it like “an animal within an animal” (Slavney, 14) 
 
According to Plato “the womb is an animal which longs to generate children.  When it 
remains barren too long after puberty, it is distressed and sorely disturbed, and straying about 
in the body and cutting off the passages of the breath, it impeded respiration and brings the 
sufferer into the extremest anguish and provokes all manner of diseases besides.”  He 
suggests that this affliction continues until the womb is appeased by passion; “such is the 
nature of women and all that is female”  (Slavney, 15).   
 
A few centuries later, Galen, armed with anatomical knowledge based on experiments with 
animals, proposed his own theory.  He did not believe hysteria was due to a wandering 
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womb, but rather to the uterus poisoning the rest of the body.  He firmly believed in a link 
between the mind and the body, and felt that the hysteria was caused by some poison which 
entered the bloodstream from retained fluid in the uterus, a result of abnormal sexual 
functioning.  He noted that hysteria occurred in widows, those who had once menstruated 
and had intercourse but were then suddenly deprived.  The obvious treatment then was to 
restore sexual function or provide ‘manipulation techniques’ by midwives or physicians. 
(Veith, 36). 
 
These two thoughts on the etiology, by compression or by poisoning, were suggested for 
many centuries.  There was a time during the third to fifteenth centuries where demons were 
thought the play a part.   All of this remained the mainstay until the 17th century, when nerves 
were thought to play a role as well.   Questions arose as to why men were also found to suffer 
from the characteristics of hysteria.  A suggestion was that this could be due to other organs, 
such as the spleen.  Another thought, proposed by the neurologist Thomas Willis, was that 
hysteria and the newly characterised illness hypochondriasis were in fact the same entity.  As 
to why women seemed to suffer far more frequently than did men, he proposed two 
explanations.  First, that women were more greatly impacted by emotions because “female 
head is weaker than that of the male, and their nerves, moreover, are not as strong.”  Second, 
he suggested that particles contained in menstrual blood got into the general blood stream, 
travelled to the brain, provoked “diverse motions of the nerves, causing spasms”.  (Slavney 
1990, 18).  The theory that the uterus was responsible for poisoning the body, then, was still 
held at this time.  Hysteria was still proposed to be an illness primarily of women, and had 
still had its roots in sexual behaviour and organs.   It is important to note, however, that this 
time marked the beginning of the end of the specifically uterine etiology of hysteria. 
 
The nineteenth century saw great advances in all fields of medicine.  Internal medicine was 
evolving, with strides made in infectious disease, and what was the beginning of 
endocrinology.  Antiseptic techniques helped in the great advances of surgery, and the field 
of gynaecological surgery was evolving.   Neurology saw the beginning of the idea of the 
reflex arc.  This built on the classical notion of sympathy, and was used to explain many 
illnesses and phenomena.  It was the theory at the time that pelvic irritations were passed 
onto the brain, perhaps by a hypersensitive central nervous system, and caused disruptions.   
This was generally used to explain all mental illness in women.   
  
The mentally ill in the nineteenth century were seen to have lost control over their moral 
behaviour, and were thought to be at fault for their disease.  The theories at the time allowed 
physicians to assume that women were behaving questionably in terms of their sexuality, 
resulting in pelvic disease.  This disease was then spread to the brain where it resulted in 
altered behaviour.   This was the theory widely held by both neurologists and psychiatrists, 
and various treatment forms were suggested.    Henry Maudsley suggested that since hysteria 
was the result of action in the reproductive organs, and since it was more likely to occur in 
young unmarried women, it would often be cured by marriage.  One widely condemned 
treatment method was that of cliterodectomy by Isaac Baker-Brown.  This was, however, 
short lived and the recipient of very much scrutiny.     
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Another, more accepted treatment of the time, was the rest cure suggested by the neurologist 
Weir Mitchell.  This treatment regimen included enforced rest, little to no stimulation, no 
communication of the patients complaints, and, quite often, forced isolation.  The patient was 
asked to remain in this state from six weeks up to four months.  At the beginning, she was 
not allowed to sit up or to perform any activity.  He felt that any sort of motion, even turning 
oneself around in bed, was undesirable.  She saw only her masseuse and her physician.  The 
treating physician was encouraged to remind the patient of the problems caused to her family 
by her illness, and to enforce guilt in her regarding “the selfishness which a life of invalidism 
is apt to bring about”  (Mitchell, 1905).     
 
In the late nineteenth century, then, with the backlash to Baker-Brown’s procedures, the 
uterine etiology was falling more and more out of favour.  There were still many who 
believed it, however, and it took the work of Dr. Richard M. Bucke, the superintendent of the 
London Asylum, to help further disprove the theory. 
 
Dr. Bucke was made superintendent of the London Asylum for the Insane in 1876.  This was 
a somewhat tumultuous time for psychiatry in general, and for asylum superintendents more 
specifically.  Amid the progress made in other fields of medicine, psychiatry was still under 
the influence of a conservative therapy paradigm.  Other fields were evolving away from this 
theory that believed the body had the power to heal itself, and that therapy was largely 
unnecessary.    
 
This shift in other fields compelled superintendents of asylums to move toward a more 
science-based method of administering treatment.  It also led those from other fields to 
encourage asylum superintendents to take on a more creative slant to their work and to 
increase their contribution to general science.  The asylum superintendents were put in a 
position where their legitimacy was threatened by those in other specialties and by the 
general public.  For instance, at a conference, asylum superintendents were told that they had 
slipped into a form of “chronic medical lethargy” by Weir Mitchell (Shortt, 140).  They were 
also accused of taking on too much mundane work around the asylum and not using any 
creative energy to advance the field.  Dr. Bucke tried to advance the reputation of 
superintendents in various ways.  He even tried to get the term asylum changed to hospital to 
give more legitimacy to the physicians and also the patients they were treating.   
 
It was in response to this external pressure, and with the contemporary theories surrounding 
hysteria to substantiate his own ideas, that Dr. Bucke, joined by a newcomer Dr. Hobbes, 
decided to test out the idea of treating mental illness in women with gynaecological surgery.   
A chronicle of this work is found in the book Victorian Lunacy by Shortt.  While it is not 
clear whether their goal was to cure mental illness or simply to offer their patients the 
gynaecologic surgery they might not otherwise receive, the environment at the time suggests 
the former.  With a belief that curing the mind evolves from curing the body, and that they 
were focusing on the ovaries, the cervix, and the endometrium, it would be safe to assume 
they felt that removal of the reproductive organs ensures mental well-being (Shortt, 145). 
 
While cautious at the beginning, they had initial results showing that a majority of those 
operated on were cured of their mental illness.  In a field with such high chronicity as 
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psychiatry, these results must have been very exciting for Dr. Bucke.  It is true that many 
other asylum superintendents were also excited by these results and supportive of Bucke’s 
work.  In response to this initial data then, the procedures were continued on a regular basis 
over the next few years.   In total, 226 patients had the gynaecological surgery and, of those, 
4 died due to complications.   
 
If we look at the data now, we are not given a clear indication of the selection criteria for the 
operative procedure.  A study comparing those who received the surgery to those who did not 
revealed very little difference in terms of demographic data, other than the fact that the 
operative group was more likely to have been married and more likely to have borne 
children.  Of significance, however, was that those who were operated on seemed to suffer 
from the less severe forms of mental illness.  They were more agitated and less delusional, 
and therefore not as sick.  They were also diagnosed more recently than those exluded from 
the surgery, and had more gynaecologic complaints on their charts. (Shortt, 146).  It is more 
likely then, that they had a better prognosis than those excluded, and also that they were more 
likely to have some pelvic pathology.   
 
Indeed, of those operated, 85-93% were found to have pelvic pathology.  It is not clear what 
was considered pelvic pathology at that time, and, according to Shortt, there are three reasons 
why these numbers might be increased.  First, much pelvic pathology could have been the 
result of child birth, since much morbidity and mortality was associated with obstetrics at this 
time.  Second, there was a high prevalence of venereal disease, which could have led to 
permanent scarring of the pelvic organs.  And third, benign uterine states, such as 
retroversion and retroflexion, were thought to be pathologic at this time.  Those excluded 
from the operative group might have also had a high frequency of this so-called pelvic 
pathology. 
 
During the five years in which these operations were being performed, the overall female 
recovery rate for psychiatric disorders jumped to 52.7% from 37.9% the preceding five years.   
The male recovery rate remained stable over this decade.   Shortt states that there are various 
factors potentially associated with this increased recovery rate, including what we now know 
as the placebo effect.  As well, the surgical patients were given much more individual care 
than were those excluded.  It is now accepted in the field of psychiatry that this in itself 
improves a patient's prognosis.   
 
The discharge figures also provide much information.  Of the surgical group, 53% were 
discharged after recovery or improvement, compared to 46% of the non-surgical group.  But, 
at five years post-discharge, 7% of the surgical group had been re-admitted, compared to 5% 
of the non-surgical group.  Furthermore, the stay prior to discharge was much higher, both 
from the time of admission and from the time of operation, for the surgical group 
(117.0months +/- 164.5 post-admission, 94.5months +/- 142.7 post-surgery) than the non-
surgical group (83.8months +/- 134.6). (Shortt, 150)  Looking at this data suggests that the 
surgery in fact lengthened the morbid period.   
 
There was also a great moral debate surrounding these procedures.  Dr. James Russell of 
Hamilton referred to this as “the wholesale surgical mutilation of helpless lunatics” and Dr. 
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Daniel Clark of Toronto called Bucke and Hobbs  “raiders of feminine reserve” (Shortt, 153).  
Dr. Bucke countered this, stating that denying women in asylums the benefits of 
gynaecologic surgery offered to other women was immoral.   
 
While it is not clear what Dr. Bucke’s motivation for the surgeries was, there is no evidence 
that it was based on animosity towards women.  Some, however, may fault him for 
diagnosing far fewer men with hysteria than women, but he was generally maintaining and 
following the gender-based views of women at the time.   One potential source of motivation 
was to improve the status of his patients.  The mentally ill at this time were seen to not have 
control of their moral or sexual behaviour and were thus at fault for their disease.  He may 
have pursued the surgeries in an effort to prove a somatic etiology for the patients illness and 
therefore legitimize their symptoms.   
 
In any case, the general consensus at this time was that pelvic pathology was indeed not 
responsible for mental illness.   The procedures were not continued following Bucke’s death 
in the early 1900’s.  Eventually, the term hysteria ceased being used by the psychiatric 
community.   
 
While no longer used clinically, hysteria as a concept helps show how women’s illness and 
mental illness were treated, or mistreated, over the years.  While Dr. Bucke’s motivations 
were unclear, and while there did exist opposition, the fact that for over five years women 
were receiving unnecessary and often humiliating surgeries serves to prove the importance of 
adequate evidence in the face of new treatment.   
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ABSTRACT 
 
Imagine for a moment, an averaged sized Chinese woman, supporting herself 
on feet the same size as an average five year old child.  Such an image may 
sound ridiculous at first, but is not far from the truth behind the custom of 
Chinese footbinding.  A custom far from average, footbinding began in the 
Tang (618-906 C.E.) and Sung (960-1276 C.E.) dynasties of imperial China, 
and lasted until the early part of the twentieth century.  Though it originated 
as an elite custom exclusive to the upper classes, footbinding eventually took 
on many pervasive meanings in Chinese culture, and became a practise that 
transcended social class, politics, and time. 
 
The act of footbinding itself involved using tightly bound strips of cloth to 
restrict the growth of the foot, with the ultimate goal of an adult foot size in 
the range of three to five inches in length.  This practise was typically carried 
out on girls near the age of five or six, but much variation existed between 
classes and through time.  The one thing to remain constant, however, was 
the pain and suffering that all young girls endured at the hands of their 
mothers and grandmothers, as the tradition wore on through generations. 
 
Looking in from a Western perspective, footbinding held the connotations of 
a grotesque, mutilating, and torturous practise.  The introduction of 
economic ventures with the West late in the nineteenth-century brought this 
new set of perceptions into China, and this influx of western influence had a 
profound impact on the practise of footbinding.  Through the use of 
propaganda – speeches, posters, and x-rays – anti-footbinding sentiment 
within China reached a climax, and a custom that lasted over a thousand 
years was virtually eradicated in a single generation. 

 
Introduction 

 
The act of footbinding: beautiful and grotesque, natural and mutilated, praised and criticized.  
Such are the varying perceptions on this enthralling custom from imperial China, a thousand-
year old practise that has, over the past century, become virtually non-existent.  Footbinding 
was an extremely pervasive custom in China, beginning with the elite classes of the Tang 
(618-906 C.E.) and Sung (960-1276 C.E.) dynasties, and eventually filtering down through 
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all classes of society, including poor rural families.  The practise of binding a young girl’s 
feet to stunt its growth was lauded by the Chinese as the highest mark of gentility, but 
criticized by Western nations as “the most brutal symbol of the subjugation of Chinese 
women … a grotesque mutilation of the foot.”  (Greenhalgh 1977, 7) 

 
The chronicle of Chinese footbinding is marked by divine and mythical beginnings, an 
unhurried but comprehensive spread throughout the country, and a swift and sudden 
conclusion.  An exploration of the various cultural meanings of footbinding will explain its 
significant standing in Chinese history, while an examination of its eventual abolition will 
illustrate the crucial role of Western influence on the disappearance of this bizarre practise.  
Footbinding was deeply entrenched in Chinese culture for over a thousand years, but with the 
help of Western ideas and technology, Chinese anti-footbinding organizations finally rose 
from the shadows and ended this painful practise. 
 
Origins of Footbinding 
 
The origin of this curious custom is a mystery unto itself, with the earliest mentions of 
footbinding dating back to myths and fairy tales of ancient dynasties.  One such myth from 
the Xia dynasty (2100-1766 B.C.E.) describes its founding emperor, Da Yu, as being married 
to “a woman who was a fox fairy with tiny feet.”  (Ping 2000, 29)  A similar myth involving 
the last ruler of the Shang dynasty (1766-1045 B.C.E.) depicts one of his concubines as “a 
fox sent from heaven [who] transformed herself into a beautiful woman but was unable to 
change her feet.” (Ping 2000, 30)  This mysterious fox concubine thus wrapped her feet in 
cloth to conceal them, and once she became the favoured concubine, other court women 
began to imitate her in hopes of gaining favour with the emperor themselves.  A third myth 
of Indian origin may have provided the first association between bound feet and lotus 
flowers.  This myth was recorded by the Buddhist pilgrim Hsuan Tang (596-664 C.E.), and 
provided “the ideological basis behind the construction of a golden lotus in the Chinese 
palace.” (Levy 1966, 39)  According to the story, a Rishi was bathing in a stream one day 
when a female deer stopped for a drink; the deer subsequently conceived and gave birth to a 
female child.  This child was “beautiful beyond human measure, but she had the feet of a 
deer,” (Levy 1966, 29) and the Rishi adopted her and raised her as his own.  One day the girl 
walked to the hut of another Rishi, leaving impressions of lotus flowers on the ground behind 
her as she strolled.  As a grown woman, the deer-footed girl gave birth to a thousand sons, 
with “each child seated on one leaf of a thousand-leafed lotus flower.” (Levy 1966, 40)  
While these three stories are but tales of fancy, they exemplify the idea that footbinding had a 
divine origin and was held in high regard by members of the court.  These myths not only 
held notions of achieving feminine divinity through small feet, but also alluded to the highly 
praised trait of fertility in such “perfect” women. 
 
Moving from these fantastical tales to a story of the extravagance of men brings us closer to 
the factual origins of footbinding in China.  Li Yu, the last emperor of the Later Tang 
dynasty (during the Five Dynasties 907-960 C.E.), was well known for his poetry as well as 
his love for Yao Niang, his favourite concubine.  Yao Niang was an exquisite dancer and, for 
his own amusement, Li Yu had a stage built in the shape of a lotus flower – six feet high, 
gold-gilded, and adorned with pearls and jewels of all kinds – on which Yao Niang would 
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perform for him.  Yao Niang’s feet were supposedly bound into the shape of a crescent 
moon, and “when she danced in her white socks, she looked like a whirling cloud rising 
above the water.” (Ping 2000, 31)  Again, her favourable position with the emperor 
influenced other women around her to bind their feet in imitation of the beautiful dancer.  
Through this widely known anecdote, “golden lotus” quickly became the predominant 
euphemism for bound feet. 
 
Footbinding spread in a slow progression from northern China to southern China, following 
the movement of power.  Evidence in the form of books and paintings showed that women of 
the Northern Sung dynasty (960-1126 C.E.) had begun to bind their feet.  As the Sung 
government was forced south by northern invaders, the spread of footbinding also moved in 
that direction.  The popularity of footbinding grew during the Southern Sung dynasty (1127-
1279 C.E.), and enjoyed continued escalation during the Yuan dynasty (1279-1368 C.E.), 
despite the fact that the Mongol rulers did not bind their women’s feet.  This surge in 
popularity with foreign rulers at the helm may be attributed to the role of footbinding as an 
ethnic boundary, to be discussed later.  With the return of a Han Chinese government in the 
Ming dynasty (1368-1644 C.E.), footbinding became ubiquitous throughout the country.  The 
practise of footbinding reached its peak in the late Ming and early Qing (1644-1911 C.E.) 
dynasties, and then began to decline in the later Qing period.  However, despite its expansion 
throughout China, the frequency of footbinding in the southern region of the country never 
reached the same heights as in the north.  (Turner 1997, 447)  The Manchurian rulers of the 
Qing dynasty attempted to abolish footbinding during their reign, but were woefully 
unsuccessful.  It was not until Western ideology entered into China during the late Qing 
dynasty that footbinding met its quick and utter demise. 
 
Meanings of Footbinding 

 
Only with extremely pervasive cultural meanings was footbinding able to achieve such 
universal practise and span the great time periods that it did.  This custom was by no means a 
simple one, holding social, physical and economic implications for the Chinese people. 
 
Gender Differentiation 
 
One of the most significant roles of footbinding in Chinese society was its use in gender 
differentiation. According to a theory espoused by Patricia Ebrey, the physical characteristics 
of ideal men during the Sung dynasty were becoming more effeminate; the literati were 
gaining popularity, compared to their more masculine and warrior-like predecessors.  This 
physical change was evidenced by Sung paintings that depicted men with softer bodylines 
and contours, resembling women in many ways except for their natural feet and style of hair 
and dress.  Footbinding rendered women immobile, restricting them to a more languid and 
sedentary lifestyle.  As footbound women tended to “move about less, sitting rather than 
standing, staying home rather than going out,” (Ebrey 1993, 41) their physical characteristics 
changed and appeared even weaker than before.  Footbinding thus made a crucial 
contribution to gender differentiation in a patriarchal society. 
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Social Status 
 
Beyond acting as a barrier between men and women, footbinding also acted as a measure of 
social status and beauty among women.  As the popularity of bound feet intensified, the 
practise became a prerequisite for a good marriage.  Bound feet in this context represented 
discipline in the woman and a willingness to conform to societal ideals of beauty.  While 
facial beauty was naturally endowed, achieving beautiful feet required dedication, hard work, 
and much suffering.  Families and society fostered environments of competition between 
women to have the finest feet of all; as modern Westerners enjoy beauty contests, so too did 
the imperial Chinese celebrate foot contests.  For example, the county of Datong (Shanxi 
province) was known for its annual foot contest during the Ming dynasty.  During this 
competition, “women of all ages and classes, ugly or beautiful, were equal competitors,” 
(Ping 2000, 23) with their feet being the only characteristic judged.  A woman’s status in the 
region was determined entirely by her placing in this competition; an ugly, poor woman with 
exquisitely bound feet could theoretically rise in status above a beautiful, elite woman with 
poorly bound feet.  While this competition seems to transcend the control of social status, in 
reality it reinforces the idea of how closely tied bound feet and high status really were.  Early 
in the spread of footbinding, bound feet illustrated that the family was wealthy enough to 
support a dependent, useless woman – another distinction of social status.  However, as the 
trend progressed, even rural women began to bind their feet, rendering this class distinction 
inert. 
 
Social Control 
 
Footbinding also provided a certain measure of social control in a society where women were 
subservient to men.  The physical disability resulting from bound feet was “a convenient and 
effective way to express and enforce the concept of female chastity.” (Hong 1997, 48)  
Women with bound feet were confined to the inner quarters of their husband’s households, 
rarely venturing out into the external world.  This form of control applied more to elite 
families, with the appropriately sized living arrangements and the luxury of servants to do 
laborious work.  Rural families required men and women to live and work in closer quarters, 
allowing women slightly more mobility and flexibility.  However, both elite and lower class 
women lived under the concept of male domination over females.  This idea of social control 
through footbinding matched the Confucian ideal of obeisance to one’s husband, and is the 
fundamental argument made by scholars arguing that Neo-Confucianism was responsible for 
the spread of footbinding in China. 
 
Reproduction 
 
As demonstrated by the myths told earlier, footbinding held symbolic associations with 
female reproduction.  The story of the deer-child and her thousand sons appealed greatly to 
the Chinese belief in continuing the patrilineal descent line.  Through this myth, bound feet 
came to represent fertile women who would produce many sons for the family.  Intriguingly, 
females held such powerful control over reproduction that it became “both a threat to and 
highly valued by the male-dominated family system.” (Blake 1994, 684)  Furthermore, 
footbinding provided a vehicle for mothers to prepare their daughters for “the aggravation, 
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pain, and dread associated with menstruation, sexual consummation, pregnancy, and 
birthing.” (Blake 1994, 684)  Although these topics were rarely directly addressed, the pain 
and silence surrounding footbinding set the example for how to cope with these future 
sources of distress. 
 
Eroticism 
 
The eroticism of the bound foot lay mostly in its state of concealment; proper etiquette 
allowed only the tip of the shoe to show, with the whole foot almost never revealed.  From its 
hiding place beneath the pant leg or skirt, “the bound foot exercised an even more powerful 
effect on Chinese male imagination than the female ankle or breast on the fantasy life of 
Western men.”  (Drucker 1981, 180)  Husbands were the only men who had access to a 
woman’s foot, and even then the access was limited.  Some women never unbound their feet 
in the presence of men, not even when sleeping; special sleeping shoes were usually made 
for the purpose of concealing the feet during the night, and also to maintain the pressure of 
the bindings as one slept.  Only at the request (or demand) of the husband would a naked foot 
be presented.  “So the man looks at the tiny foot with more interest than the natural one, for 
he wonders how small it really is and how much its flesh has diminished.  His curiosity is 
intensely aroused; if one day he can really see it, his mad, intoxicated joy knows no bounds.”  
(Levy 1966, 151) 
 
The eroticism of the foot was not limited to its sight and touch; this curious sexual object also 
had a very distinctive smell.  Bound feet emanated a strong odour due to the decaying flesh 
hidden beneath.  The tight, unrelenting bindings often caused infections and the formation of 
sores; such assaults on the foot resulted in much blood and pus build up in addition to the 
perspiration that accumulated in the bandages.  Together, these elements created quite a 
repulsive odour.  Perfumed powders were sprinkled on the feet between washings and re-
binding, in an attempt to mask the stench of putrefying flesh.  “Men [were] either totally 
repulsed by or addicted to this odour, but no one [could] ignore it.” (Ping 2000, 24)  But 
despite the fascination of men with the bound foot, they “contorted themselves in 
combinations and permutations of disgust, contempt, anger, rage, and pity for anything that 
associated them with the actual production of tiny feet.”  (Blake 1994, 688).  Footbinding 
was truly a custom and a realm that only women could understand. 
 
Ethnic Boundaries 
 
While most Western scholars have condemned footbinding as a form of mutilation, the 
imperial Chinese saw it more as a form of body attire.  Properly dressed bodies distinguished 
between the cultured and civilized Han Chinese and their barbaric neighbours.  The 
government never formally mandated footbinding, but by the Ming dynasty, the practise had 
become the norm among all elite Han Chinese females.  During the Qing dynasty, the 
Manchurian government outlawed footbinding of its own females, emphasizing the 
differences between the Han and Manchu ethnic groups.  The Mongol rulers of the Yuan 
dynasty also encouraged footbinding among the Han but discouraged it among its own 
people, establishing a clear distinction between the two groups. 
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Practise of Footbinding 
 
The practise of footbinding was not a trivial matter, since the future of every young girl in 
imperial China was determined by the skill used in binding her feet.  Footbinding was usually 
initiated between the ages of five and seven; the Chinese believed that a girl of this age had 
reached the appropriate levels of physical, mental, and social maturation.  Her bones had not 
yet fused completely and thus were still flexible and malleable; she was also “at the age of 
understanding (dongshi) and could be made to appreciate the necessity of a bodily discipline 
that entailed severe and protracted pain.” (Blake 1994, 681)  Not only did the custom affect 
the girl’s physical status, it forever changed her perceptions of the world she belonged to and 
her relationships to everyone around her.  Once binding was complete, the girls were 
segregated from the boys, and also lost the childhood innocence that had at one point 
protected them from the harsh realities of the subservient role of women in Chinese society.  
Footbinding was the hidden school of female life experience.   
 
The initial binding was usually done by the girl’s mother or grandmother.  Some elite 
families could afford to hire professional footbinders to perform the actual process of 
binding, but the older generations of women were always present when it happened.  The 
goal of binding a foot was simple: bind the four small toes underneath the foot to bring the 
heel and toes as close together as possible, breaking the arch of the foot and making it as 
small as possible.  However, the actual process was complicated and the degree of skill used 
for the initial binding had social and physical ramifications that lasted the rest of the girl’s 
life.  Focussing on the physical, a properly bound foot caused excruciating pain for the first 
one to two years, but the pain would eventually subside; feet not bound skilfully may have 
resulted in life long pain and suffering.  The initial steps for binding a foot are as follows 
(Ping 2000, 4-5): 
 

1. Place one end of the bandage, about two inches wide and ten feet long, 
on the inside of the instep and from there carry it over the four small 
toes and wrap them once. 

2. From the inside of the foot, pull the binding toward the front point and 
turn it tightly around the big toe. 

3. Wrap the heel from the outer side of the foot, and pull the binding 
toward the front point so that the heel and toes are drawn together as 
closely as possible.  Wrap the front except for the big toe. 

4. Wrap over the instep, go around the ankle, and return to the instep. 
5. Turn toward the heel and wrap the binding from the inner side of the 

foot to the front point 
6. Wrap from the inner side and over the instep to the outer side.  Wrap 

around the heel and pull the binding back toward the part of the 
binding cloth on the instep. 

7. Repeat the process from the beginning until the entire bandage is used, 
then sew the end to prevent the binding from coming loose. 
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The process of footbinding.  (Adapted from Levy 1966, 24-25) 

 
Before the bandages were applied, the foot was washed and sprinkled with alum to absorb 
odour and moisture.  Such tight binding restricted circulation to the foot, sometimes resulting 
in gangrene and the eventual amputation of the toes.  The agony of the process was not 
limited to the binding; differing accounts state that once her feet were bound, the girl was 
forced to walk on them either immediately or within a couple days.  The pressure of walking 
was to be placed directly on the broken toes and not compensated by more weight on the 
heels.  This action was meant to break the bones of the toes properly and to teach the girls 
how to walk in the appropriate swaying fashion.  Footbinding signalled a major transition in 
the Chinese girl’s life, and learning to walk again further symbolized her passage into a new 
world. 
 
Abolition of Footbinding 
 
The most amazing aspect of the story of footbinding is how a tradition that had lasted a 
millennium disappeared so quickly.  This custom had persisted through changing 
governments, changing people, and changing times, but the influx of foreign perspectives 
and foreign condemnation proved to be the catalyst for its demise. 
 
When the Manchurians came to power in China, one of their first goals was to abolish the 
painful practise of footbinding.  In 1644, Emperor Kangxi decreed that if a girl was 
discovered binding her feet, her parents would be severely punished.  This edict led to a large 
number of false accusations between rival families, and proved ineffective at even 
diminishing the practise of footbinding.  By 1668 the emperor was forced to withdraw the 
regulation, and footbinding became legal once more.  In 1804, Emperor Jiaqing issued yet 
another edict targeting Manchu women who were beginning to imitate the Chinese custom.  
This second attempt by the government to abolish footbinding also threatened extreme 
punishment of parents who subjected their daughters to this practise; however, it was also 
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unsuccessful.  The Manchurians had different values of beauty than the Han Chinese, but the 
pervasiveness of footbinding in Chinese social life was so strong that only drastic changes in 
mindset could cause the downfall of this tradition. 
 
Western ideology began to penetrate China’s ethnocentric shield with the arrival of the 
opium traders in the late nineteenth century.  The Opium War of 1840 demonstrated to the 
Chinese that they were not the strongest force in the world, and “China’s door, having been 
closed for centuries, had been forced open by the British … [marking] the beginning of 
China’s modern history.”  (Hong 1997, 26)  Along with the economic consequences of 
opening its borders to the world, China’s culture and practises were subjected to the 
judgement of foreigners.  From a Western viewpoint, “the six most dominant ways of 
framing footbinding [are] fashion, seclusion, perversity, deformity, child abuse, and cultural 
immobility.”  (Ebrey 1999, 11)  In brief, footbinding was seen as a senseless procedure for 
cosmetic gain, a method of keeping the women in their place both physically and socially, a 
form of imposed deformity of the body, an aspect of the sexual depravity of the East, a 
victimization of young girls, and a stubbornly continued practise of the Chinese people.  
These interpretations of footbinding were exploited by the anti-footbinding societies, forming 
their platforms in the fight to abolish the now seemingly barbaric tradition. 
 
Reverend John MacGowan of the London Missionary Society founded the first anti-
footbinding society in 1874, but the true anti-footbinding movement did not take hold until 
the 1890s.  In 1895 the T’ien tsu hui, or Natural Foot Society, was established by Alicia 
Little, the wife of a British merchant.  This society was meant to be a nondenominational 
organisation, as opposed to a missionary society, in hopes of circumventing the hostility of 
the elite Chinese towards the foreign religion.  Although originally established by ten women 
of different nationalities, the Society came to be operated exclusively by Chinese women by 
1908.  The focus of the Natural Foot Society was to convince women to stop binding their 
daughters’ feet, and to promote education for the natural-footed young girls.  Developing 
concurrently was the Bu chanzu hui, Anti-Footbinding Society, established in 1896 by Kang 
Guangren and Liang Qichao.  This society was Chinese-run from its initiation, but its 
founding members both had intimate contact with Western missionaries and argued against 
footbinding using Western ideas.  Liang Qichao wrote several essays concerning the link 
between the education of women and the practise of footbinding, and actually worked with a 
well-known reforming missionary, Timothy Richard.  The Bu chanzu hui grew quickly and 
spread throughout southern China, with branches in Guandong, Shanghai, Macao, and 
Hunan; the membership of the Shanghai branch alone was an astonishing 300 000.  Like the 
Natural Foot Society established by the Westerners, Bu chanzu hui focussed mostly on the 
upcoming generation; its members “had to vow not to bind their daughters’ feet nor to allow 
their sons to marry bound-footed women.” (Drucker 1981, 194)  A third society, the Fangzu 
hui (Letting Out Feet Society), was an example of the genre of anti-footbinding groups that 
targeted older women already suffering from bound feet.  This society advocated the freeing 
of previously bound feet, “determined to look past crushed bones and rotted flesh and 
participate in the crusade.” (Broadwin 1997, 421)  For the members of the Fangzu hui, 
footbinding was not a permanent condition but rather one that could be reversed, although it 
required more pain and was never a complete recovery. 
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How, then, did these societies bring their message to the people?  Public speeches and 
gatherings, the use of strongly worded propaganda, visual posters of the x-rays of bound feet 
compared to natural feet, and petitioning the government to introduce anti-footbinding laws 
were the predominant methods of attack.  For example, the following passage was found on 
pamphlets distributed by the anti-footbinding societies: 

 
The present is no time of peace.  Foreign women have natural feet; they are 
daring, and can defend themselves; whilst Chinese women have bound feet, 
and are too weak even to bear the weight of their own clothes … The laws of 
the empire ordain the punishment of the wicked by cutting in pieces, 
beheading, and strangling; but there is nothing about binding of the feet: the 
laws are too merciful for that.  (Greenhalgh 1997, 15) 
 

The anti-footbinding propaganda was grounded on emotional responses from its audience.  
Talk of the weakness of the Chinese versus the strength of foreigners aimed to instil national 
pride and indignation in a people known for their ethnocentric perspective.  Graphic 
descriptions of the deformity of bound feet, supplemented by pictures and x-rays – crucial 
contributions from the West, served to make the pain of footbinding more visible and 
unacceptable. 
 

 
X-ray of a bound foot.  (Jackson 1998, 35) 
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Christian anti-footbinding poster.  (Hong 1997, 56) 

 
Each of these arguments clearly involved outside influences, having no basis in imperial 
Chinese society.  China’s image of weakness was a direct result of foreign assaults, and the 
notion of footbinding as a deformity was imported from the West.  The child abuse 
perspective differed most from Chinese ideas, since footbinding in imperial China was meant 
to secure the future for a young girl, not hurt her; without bound feet she would not marry 
well and faced scorn and ridicule from society.  The Western strategy of dissolving the 
mystery of bound feet and highlighting its torturous process was critical in eliminating the 
Chinese idea that footbinding benefited rather than injured the young girls.   
 
A study completed in 1929 examined the disappearance of footbinding in the village of 
Tinghsien, Hopei Province.  The rate of footbinding in women born before 1890 was 99.2%, 
confirming the universality of the practise.  However, the latest age group, those born 
between 1915-1919, had an unbound rate of 94.4%, a drastic reversal compared to only 25 
years previously.  The 5.6% of this last group with bound feet were all born before 1917. 
(Gamble 1943, 183)  Although the Tinghsien study was specific to one area, the end of 
footbinding was similar across the nation.  Turner showed that footbinding ended more 
quickly near port cities, but the decline spread quickly throughout the country (Turner 1997, 
457).  By the early twentieth century, footbinding had finally come to an end. 
 
Consequences of Footbinding 
 
The practise of footbinding has now been terminated for almost a century, but there are still 
women in China today living with the consequences of this custom.  A study by Cummings 
et al. in 1997 examined the functional consequences of footbinding in elderly Chinese 
women living in Beijing.  They found that bound feet led to increased falls, a decreased 
ability to squat, a decreased ability to rise from a chair without assistance, and a poorer 
functional reach or balance.  Lower bone densities were also observed in the hips and spines 
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of women with bound feet, relative to women with natural feet.  The conclusion of this study 
was that footbinding caused lifelong disabilities in women subjected to this practise. 
 
Conclusion 
 
The fascinating practise of footbinding, a tradition rooted in myths of divine figures turned 
human and embodying a plethora of meanings, finally met its end after a thousand years of 
practise.  Although the actual practise of footbinding differed depending on region and social 
class, the fundamental meanings associated with it crossed both economic and social borders.  
The cultural significance of footbinding included gender differences, social status, social 
control, power over reproduction, eroticism, and ethnic boundaries.  The wide range of these 
meanings is just one example of the pervasiveness of the custom; the geographic universality 
of footbinding further illustrated its importance. 
 
The custom of footbinding was a mark of high status throughout the time it was practised, 
but with the sudden influx of Western ideas at the turn of the century, footbinding abruptly 
became a condemned tradition: 

 
Bound feet spiralled down from a symbol of ‘national treasure’ to that of 
‘national shame,’ from civilization to barbarity, from beautiful to ugly, from 
high fashion and high class to the backwardness and ignorance of 
commoners.  Meanwhile, natural feet became a sign for a new generation of 
ideal femininity and beauty.  Women with natural feet symbolized health, 
intelligence, liberation, and equalization; therefore, they carried the hope of 
China’s modernization into the new century.  (Ping 2000, 38) 
 

The downfall of footbinding marked the emergence of China from its self-imposed seclusion 
into the global world of modernity.  Footbinding was such a fundamental aspect of Chinese 
culture that the introduction of Western ideology was a necessary catalyst to aid in the 
development of Chinese anti-footbinding sentiment and societies, eventually bringing this 
practise to an end.  The beautiful became the grotesque and the natural became mutilated, 
and finally praise was rescinded and criticism took hold – footbinding had reached its finale. 
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ABSTRACT 
 
There has been an alarming increase in the number of prisoners in Canada, 
after the introduction of the Controlled Drugs and Substances Act (1994) 
which proposes that a punitive approach is to be taken against individuals 
who consume illegal drugs. While imprisoned, intravenous drug users (IDUs) 
are more likely to inject drugs in an unsafe manner because of the scarce 
supply of sterile needles. High risk behaviors, such as needle sharing, are the 
source of HIV prevalence in prisons, universally higher than in the 
community. It has been argued that inmates are in protective custody of the 
government and therefore, the government has a moral and legal obligation 
to supply prisoners with the same possibilities as people outside the prison, to 
protect themselves from impending dangers. Interestingly, international 
recommendations by WHO on HIV/AIDS and drug use in prisons, also favor 
the equivalent treatment of prisoners with persons who are not incarcerated. 
In the 1990's, officials of certain countries, such as Switzerland, adopted the 
viewpoint that it is the government's responsibility to supply prisoners with 
sterile needles for IDUs. However, Canadian officials continue to argue that 
supplying prisoners with sterile needles could be misinterpreted as 
condoning drug use and undermines efforts to prohibit drug use in and out 
of prisons.  
 
In this paper, I will present a comparison of Canada with other countries 
that have implemented needle exchange programs in prisons; thereby 
illuminating relevant social and political issues that have prevented 
Canadian officials from condoning the introduction of sterile needles in 
penitentiaries.  

 
Introduction 

 
It has been over twenty years since the human immunodeficiency syndrome (HIV)/ acquired 
immunodeficiency syndrome (AIDS) surfaced and according to some commentators all 
Canadian governments are failing to provide the resources, leadership and vision necessary 
to address, in a comprehensive and progressive fashion, the issues raised by HIV/AIDS…and 
injection drug use in prisons (Lines, 2002).” Reliable studies have shown that worldwide, the 
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rates of HIV infection in the general population are much lower than in the inmate 
populations (Jurgens, 1994). Increased rates of HIV/AIDS in prisons can be mainly attributed 
to two linked factors. The first factor is the high proportion of prisoners who injected drugs 
before imprisonment and the second factor is the high rate of HIV infection among drug 
users.  

 
Since drug use is an important factor in the offending behavior of many prisoners, “it is no 
surprise that a substantial number of prisoners have serious drug misuse problems and that 
even more use drugs on a regular basis while in custody (Jurgens, 1994).” While imprisoned, 
intravenous drug users (IDUs) are more likely to inject drugs in an unsafe manner. Sterile 
drug injection equipment is a scarce resource and as a result, many inmates have to share 
drug injection equipment. Unfortunately, “the AIDS epidemic is increasingly concentrated 
among injection drug users and their sexual partners (Mahon, 1996).” As a result, there is 
higher risk of HIV transmission due to needle sharing in prisons. To make matters worse, in 
many prisons throughout the developed world, including Canada, there are no needle 
exchange programs or disinfectants available to sterilize needles.  

 
In this paper, I will first present a historical account of what has been done in developed 
countries in the past, using Switzerland as an example, to prevent the transmission of HIV 
via intravenous drug use in prisons. Secondly, I will describe past Canadian efforts that have 
been implemented to prevent the transmission of HIV in prison systems. Lastly, I will present 
some of the factors that may have prevented Canadians from developing needle exchange 
programs in prisons: lack of cooperation amongst provincial and federal jurisdictions, moral 
dilemma of condoning the social use of drugs, fear of negative outcomes, and perhaps our 
ambivalence over moral questions.  
 
The Swiss Scene 

 
Presently, needle exchange programs are functioning in 19 prisons in Switzerland, Germany, 
and Spain. Although, Switzerland that was “the first country to set up a scientifically 
evaluated pilot project on needle distribution in a prison setting (Paget, 1999).” Swiss 
officials recognized that HIV prevalence was high in prisons: between 1.8 and 2.9 percent 
among men and around 3.0 percent among women and thus measures had to be taken to 
prevent the transmission of HIV in prison systems (Paget, 1999). As a result, a pilot project 
was started in 1994 at the Hindleback prison for woman: sterile “needles and syringes could 
be obtained through automated syringe-exchange dispensers (Paget, 1999).” The pilot study 
demonstrated that: 

 
“drug consumption did not increase with the availability of sterile needles; 
needles and syringes were not used as weapons, the health status of drug 
users improved, the sharing of needles decreased enormously, and no new 
cases of HIV and hepatitis were found (Paget, 1999).” 

 
In 1996 there was a second evaluation of the effectiveness of needle exchange programs in 
Swiss prisons and the positive results of the first study were confirmed. The pilot project was 
now integrated into the normal activities of prison life (Paget, 1999). In 1997, the Swiss 
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Federal Office of Justice, (SFOJ) proposed that there was “a necessity for implementing 
effective HIV prevention measures in the prison setting (Paget, 1999).” Swiss officials 
argued that it was the government’s responsibility to supply prisoners with sterile needles for 
intravenous drug use (Jurgens, 1994). Officials recognized that they could not totally 
eradicate the entry of drugs into the prison system. Hence, measures had to be taken to give 
inmates in protective custody the same opportunity to protect themselves against HIV 
infection as people outside the prison (Jurgens, 1994).  
 
The Canadian Scene 

 
It is interesting to note that Switzerland, being the pioneer of the needle exchange program in 
prisons, did not demonstrate any hesitation. Officials recognized that they had a problem. 
The incidence of HIV was increasing in Swiss prisons.  Hence, they acted quickly by putting 
forth pilot studies, and after obtaining positive findings, determined that prisoners should be 
supplied with sterile needles. In “Canada’s federal prison system, the number of reported 
cases of HIV/AIDS rose from 14 in January 1989 to 159 in March 1996 and 217 in 
December 2000 (Lines, 2002).” Hence, known cases of HIV/AIDS have increased by 35 
percent in a four year period (Lines, 2002). However, little has been done to prevent the 
transmission of HIV by intravenous drug use, in Canadian prisons. 

 
Unfortunately, “needle exchange or distribution programs have yet to be 
piloted in Canadian prisons, although the steadily increasing number of 
prison syringe distribution programs in Western and Eastern Europe over the 
past 10 years provides conclusive evidence that such programs                        
can be successfully implemented in prisons (Lines, 2002).” 

 
The lack of studies performed, especially in Canada makes it extremely difficult to determine 
with accuracy the effects of supplying prisoners with sterile needles and/or cleaning supplies. 
However, the issue of HIV/AIDS in Canadian prisons has been extensively studied in 
Canada. The creation of formal organizations and government responses only came in the 
early 1990’s. In 1992, a Toronto based organization, the Prisoners’s HIV/AIDS Support 
Action Network (PASAN) released HIV/AIDS in Prison Systems: a Comprehensive Strategy, 
which advocated a harm reduction strategy in Canadian prisons (Jurgens, 1998). Following 
the release of this report, pressure was felt and the Correctional Service of Canada, created 
the Expert Committee on AIDS and Prisons (ECAP) in June of 1992 (Jurgens, 1998). ECAP 
took on a two year project. The committee interviewed inmates and prison authorities; 
studied Canadian and international policies and reviewed relevant reports concerning 
HIV/AIDS and drug use in prisons; and finally released a three-volume Final Report in 1994, 
containing the Committee's preliminary conclusions (Jurgens, 1998). The Final Report 
proposed 88 recommendations: implement a pilot study of needle distribution, make bleach 
available to inmates, and provide injection drug users with access to methadone (Lines, 
2002). It should be taken into consideration that there have been serious doubts “in relation to 
the efficacy of bleach in destroying HIV (Jurgens, 1994).” The efficacy of bleach to disinfect 
intravenous needles is highly questionable. The Committee emphasized that supplying 
prisoners with sterile needles or cleaning agents does in “no way condone drug use, but 
rather emphasizes that in correctional facilities as elsewhere, the overriding concern in any 
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effort to deal with drug use needs to be the health of the persons involved and of the 
community as a whole (Canadian HIV/AIDS Legal Network, 2002).” 

 
Unfortunately, the Correctional Service of Canada’s response to the recommendations made 
by the ECAP was slow and officials did not accept most of the important ideas (Canadian 
HIV/AIDS Legal Network, 2002). Initially, the Correctional Service of Canada (CSC) 
rejected ECAP’s recommendations, agreeing only to pilot-test a bleach-distribution program 
in one institution. The results of the pilot study demonstrated that bleach was not used by 
prisoners to harm others and did not increase drug use in Canadian prisons. In 1995, after the 
results of the bleach pilot study and the growing numbers of HIV prisoners, the 
Commissioner of CSC instructed that bleach be distributed in all federal institutions 
(Canadian HIV/AIDS Legal Network, 2002). As a result, bleach became available in all 
institutions in the fall of 1996. However, there were no pilot studies concerning needle 
exchange programs implemented at the federal or provincial levels.  

 
The lack of governmental initiatives, lead the Canadian HIV/AIDS Legal Network and the 
Canadian AIDS Society to conjoin efforts. The result was a report published in 1996, 
HIV/AIDS in prisons: Final report (Jurgens, 1998). The final report was a very significant 
Canadian study as it examined whether there was a legal and or ethical obligation for the 
government to provide prisoners with sterile needles and syringes to prevent the transmission 
of HIV in Canadian prisons (Lines, 2002). The results of the report were clear: unless 
“Correctional Service of Canada and provincial [/territorial] prison systems do not act 
quickly and decisively they may be held morally and legally responsible for the 
consequences of their inaction for prisoners, staff and public (Lines, 2002).” 

 
In 2002, a report card was published “to assess whether the call for action made in the Final 
Report had been heard, and to document what progress, if any, had been made in Canada in 
responding to HIV/AIDS in prisons (Lines, 2002).” It was determined that the prevalence of 
HIV/AIDS has continued to increase in prisons, since 1996. As mentioned earlier, in 
Canadian federal prisons, “the number of reported cases of HIV/AIDS rose from 14 in 
January 1989 to 159 in March 1996 and 217 in December 2000 (Lines, 2002).” The 2002 
Report Card determined that “all Canadian governments are failing to provide the resources, 
leadership, and vision necessary to address, in a comprehensive and progressive fashion, the 
issues raised by HIV/AIDS...and injection drug use in prisons (Lines, 2002).” 

 
According to the report card published in 2002, the correctional service of Canada was far 
from being up to par with the recommendations proposed by ECAP. Although, the 
Correctional Service of Canada was providing a mandatory education session on HIV, drug 
use and harm reduction to all prisoners during their reception process at federal prisons 
(Lines, 2002). Methadone maintenance treatment (MMT) was also available for people 
entering the system on treatment (Lines, 2002). Needle exchange programs had not been 
made available to date. 

 
At the provincial level, the Final Report 2002 presented a dismal picture.  The provincial 
prisons had not entertained the idea of implementing pilot studies to determine the effect of 
introducing intravenous needles in prisons. Interestingly, British Columbia was the leader, 
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with respect to the fight against HIV transmission in prison systems. In 1992, well before 
federal prisons, British Columbia pioneered the provision of bleach, in Canada. This policy 
did not cause “an increase in incidents of misuse...or any evidence to indicate an increase in 
needle use (Correctional Service of Canada, 1999).” In 1996 B.C. also implemented a 
mandatory comprehensive educational program that provides its prison staff and prisoners 
with infectious disease training, including HIV (Lines, 2002). As well, B.C. instituted 
voluntary refresher courses and annual three-day workshops that were held for all medical 
staff, which included updates on HIV (Lines, 2002). Despite, all these efforts there were no 
needle exchange programs implemented in British Columbia’s prisons. However, it was 
promising that the province of British Columbia recognized that a problem existed and took 
an active role in prevention of HIV transmission in its prisons.  

 
According to the published Report Card of 2002, all other provinces failed miserably in their 
actions to prevent the transmission of AIDS in the prison systems (Lines, 2002). There were 
only two other provinces that supplied bleach to prisoners: Quebec and Newfoundland. 
Unfortunately, the picture is still dismal. There are still no sterile needle programs in 
Canadian prisons and British Columbia, Newfoundland and Quebec still remain the only 
provinces that supply prisoners with bleach. Therefore, it is evident that not enough is being 
done here in Canada to prevent the transmission of HIV in prisons, despite all the studies and 
recommendations by appointed committees. This brings me to the last issue that I would like 
to address, what are the factors that may have prevented Canadians from developing needle 
exchange programs in prisons? 
 
Discussion  

 
I suggest four broad reasons that have prevented the introduction of sterile needles in 
Canadian prisons; the first being social reasons. According to our Canadian culture, drugs are 
‘bad.’ People who do drugs are ‘bad.’ Hence if we provide materials that would enable 
persons to continue their drug taking behaviors, we also will be ‘bad.’ It was during the mid 
1980’s that Canada tightened its efforts to control narcotic drugs, influenced in part by the 
US renewed war on drugs. Canadian officials argue that “the  government should not partake 
in activities that may be misinterpreted as condoning drug use and undermining efforts to 
prohibit drug use in penitentiaries (Jurgens, 1994).” Since many persons are put into prisons 
for trafficking illegal substances, under the “Drug and Illegal Substances Act,” supplying 
prisoners with needles would seem to be a contradiction to the Criminal Code (Kantor, 
1998). We need to step back and look at the bigger picture. Society dictates that illegal drug 
taking behavior is not acceptable and is punishable by law; but placing prisoners at risk of 
acquiring HIV in our prisons is also unacceptable. 

 
Secondly, the lack of cooperation amongst provincial and federal jurisdictions has prevented 
Canadians from developing needle exchange programs in the prison systems. At the federal 
level, the Canadian Correctional Services have invested in resources that may enable us to 
determine of how to alleviate the problem, as demonstrated by the creation of ECAP.  The 
Canadian Correctional Service did not follow through with the recommendations and did not 
attempt to coordinate and combine efforts with the provincial jurisdiction.  For example, 
bleach is available at federal prisons, and at prisons in British Columbia, Quebec, and 
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Newfoundland. In order to deal with the increasing HIV levels in prisons, there must be 
cooperation and direction demonstrated by the government at both the federal and provincial 
levels. 

 
Thirdly, fear may have also prevented us from introducing sterile needles in prisons. There is 
much “uncertainty about how to make sterile equipment available in a safe and confidential 
manner (Jurgens, 1994).” Canadian officials have clearly stated that “until there are adequate 
safeguards to prevent offenders from using needles as a source of barter or weapons, needle 
exchange programs within correctional facilities are not recommended (Correctional Service 
of Canada, 2002).” This fear stems from the proven delinquent behavior from the prisoners 
as well as other pilot studies gone bad. For example, a pilot project providing prisoners with 
sterile needles was started in Australia (Kantor, 1998). The results were not promising. A 
prison officer was stabbed with a blood filled syringe and was seroconverted. However, as 
mentioned earlier, pilot studies completed in Switzerland have demonstrated positive 
findings. Since there have been no pilot studies conducted here in Canada, it is difficult to 
determine how Canadian prisoners will deal with the introduction of sterile needles in 
Canadian prisons.  

 
Lastly, I suggest that there is the issue of moral ambivalence. The way that the moral and 
legal issue of providing prisoners with sterile needles has been handled bears great historical 
similarity to the way that tainted blood was handled by the Canadian Red Cross in the 
1980’s. Unfortunately, 1200 Canadians were infected with HIV, during the 1980’s, due the 
lack of blood screening. It seems that Canadians are dealing with the moral and legal 
dilemma of HIV transmission in prisons by the ‘let us wait and see what happens’ method. 
But it is important that we learn from our history and not make the same mistakes again. By 
not providing prisoners with sterile needles, we are jeopardizing lives.  Prisoners are 
members of the society, and as a result deserve the “same level of care and protection 
provided to people on the outside. They are sentenced to be imprisoned, not to be infected 
(Lines, 2002).” 
 
Closing Comments 
 
In conclusion, Switzerland is one of the developed nations that has implemented successful 
needle dispensing programs to prevent the transmission of HIV via intravenous drug use in 
prisons. Even though the problem continues to develop in Canada, Canadian efforts have 
been dismal. Much energy and resources have been invested in order to understand the scope 
of the problem and to determine recommendations that may prevent the transmission of HIV 
in prisons. However, despite recommendations the Canadian governments have not 
introduced pilot studies to determine the effect of supplying prisoners with sterile needles. 
The inaction of the Canadian government can be attributed to the many factors, as listed 
above.  

 
It is important to realize “that prisoners are members of society and deserve the same level of 
care and protection provided to people on the outside. They are sentenced to be imprisoned, 
not to be infected (Lines, 2002)” The Canadian government has a moral and legal 
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responsibility to not idly sit by while people are infected with HIV. As Justice Kirby of the 
High Court of Australia stated:  
   

"We owe it to the prisoners, and we owe it to the community, to protect 
people from infection while they are incarcerated. This requires radical 
steps before it is too lateΨ. The infection of a person who is in the custody 
of society, because that person does not have access to ready means of self-
protection and because Society has preferred to turn the other way, is Ψ 
unpalatableΨ. As a community we must take all proper steps to protect 
prison officers and prisoners alike. By protecting them we protect society  
(Lines, 2002).”                    
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ABSTRACT 
 
In the 1980’s a significant number of physicians were reported to have 
refused to treat a particular group of patients, partly because of the fear of 
catching their disease but for many it was because they felt that the patients 
had brought their illness upon themselves.  The disease was AIDS that was 
particularly prevalent in the gay population.  These reactions to a highly 
contagious disease by physicians has in fact been seen in many plagues as 
some doctors fled to safer communities while others stayed to perform their 
chosen duties. The plagues that have devastated mankind from time to time 
are also seen by many to be a divine retribution for sin and wickedness. Such 
a moral prejudice has often led to discrimination against racial minorities 
and those with a different lifestyle.  The Black Death, for example, was seen 
as the result of God’s anger and plague a deserved punishment. Persecution 
of those deemed responsible occurred and anti-Semitic pogroms prevailed.  
The Bubonic plague of 1665 in which 80,000 people died in London led to 
calls for penitence and religious reform.  In this disaster many physicians 
fled-- but others accepted the risk. That there is an unspoken duty to put 
one’s own life at risk as a doctor was exemplified by the doctors of the Irish 
great famine of 1840 in which one quarter died of typhus and cholera while 
treating the starving Irish peasants. The 1847 AMA Code stated that “and 
when pestilence prevails, it is their duty to face the danger and to continue 
their labours for the alleviation of suffering, even at the jeopardy of their 
own lives”. The AIDS epidemic tested this duty but just as the medieval 
physician faced the plague with protective clothing so could the modern 
surgeon have cared for AIDS victims.   

 
“Now being admitted to the profession of medicine, I solemnly pledge to consecrate my 

life to the service of humanity. 
… 

I will practice medicine with conscience and dignity. 
The health and life of my patients will be my first consideration. 

… 
I will maintain the utmost respect of human life…” 
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The good old Hippocratic oath.  With few exceptions, we in the medical profession have all 
taken this oath or some variation of it at some point of our medical training, most notably 
during our inauguration exercise, mirroring those who had come and gone before us. But 
does that truly mean anything to us---especially when it comes down to our moral obligations 
to treat, in the most extreme cases when our own life could be endangered during the 
process? For us, it is hard to imagine how anybody who seeks medical care could be turned 
down by a care provider in this day and age. It truly seems rather preposterous to think 
otherwise. We rightfully assume that in a civilized society we have instituted some rules and 
regulations to safeguard against invidious discrimination and denial of proper care to those 
who were deemed less desirable to treat, whatever the reasons---be it prejudice on the part of 
the physician or more “pragmatically”, some devastating, contagious diseases of the patients 
that could potentially put the physician’s life at risk. But the fact remains that physicians 
were repeatedly reported to have publicly refused care to HIV-infected patients when AIDS 
first saw the light of day in the early 1980’s (1). A study by Gerbert and colleagues reported 
that nearly a third of all primary care physicians in their 1991 study “perceived no ethical 
difficulty” with denying medical care to patients who are infected with HIV. In another 
study, Ness and colleagues uncovered an alarming situation where hospitals in areas with 
high HIV incidents such as the New York City had a large unfilled rate for their residency 
programs (2). In another survey of American internal medicine and family practice residents, 
23% said they would not care for persons with AIDS if they had the choice; 19% said that an 
HIV-infected patient of theirs had been refused care by a medical specialist, and 39% of 
these patients had been refused care by a surgeon (9). In light of a lack of official guidelines 
dealing with such situations, the American Medical Association’s Council on Ethical and 
Judicial Affairs had taken upon itself to make a point to address the treatment of persons with 
AIDS since 1988: 
 

“A physician may not ethically refuse to treat a patient whose condition is 
within the physician’s current realm of competence solely because the patient 
is seropositive… 

 
…A physician who is not able to provide the services required by persons with 
AIDS should make an appropriate referral to those physicians or facilities 
that are equipped to provide such services.” 
 

This statement was clear with regards to a physician’s obligations to treat. The American 
College of Physicians and the Infection Diseases Society of America as well jointly 
announced in 1988: “(the) refusal of a physician to care for a specific category of patients, 
such as patients who have AIDS or who are HIV-positive, for any reason, is morally and 
ethically indefensible.” When it comes to legislation, any overt refusal of such nature is 
considered illegal under for example, Canadian Human Rights Act, anti-discrimination laws 
and Americans with Disabilities Act 1990 that ensure equal access to health care for the 
infected. Even so, a recent study by Kopacz and colleagues in 1999 showed that a shocking 
one-third of students surveyed in an American medical school in the Midwest still believed 
that they have the right to refuse to treat AIDS patients for no other reasons than their own 
largely unfounded fears (as the risk of occupational accident could certainly be greatly 
reduced with the proper institution of universal precautions) and perhaps, prejudice (3). After 
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all, AIDS has always been associated with “sin” and is “dirty”; sex, addiction, and “other 
morally objectionable” acts by many (6).  
 
Loewy writes about “social contract” between physicians and patients that medical 
professionals should recognize beneficence as a moral obligation and therefore feel 
compelled to take reasonable risks in treating their patients (6). Yet physicians generally have 
no legal duty to provide care to anyone who seeks care (within the boundary of employment 
contracts as with emergency department services) and are allowed to break of such existing 
relationship so long as the patient is not abandoned (8). Since it is so apparent that physicians 
who intend to shirk the responsibility of caring for the HIV infected or full-blown AIDS 
patients could legally do so if so desire although inconveniently, it is safe to say that personal 
convictions and moral conscience play a major role in any such offer of medical treatment or 
care. 
 
How indeed have physicians weighed their obligations as a healer against the personal risk 
that some fear the care of these patients necessarily entails? Without a doubt, it is of great 
interest to see how physicians of the past have acted during periods of catastrophic 
epidemics. These to a great extent were similar to the AIDS epidemic both in term of a lack 
of total compulsory rendering of medical attention and the “perceived” risk involved. It 
should be noted that this risk is an important distinction since a significant number of 
prospective studies have so far determined that the risk of seroconversion after a single 
percutaneos exposure to the blood of seropositive patient is a mere 0.3% (5). In addition, the 
efficacy of Zidovudine (ZDV) in all chemoprophylactic regimens has been supported by 
data, cutting further the potential risk of infection (10). On the contrary, the risk was far higher 
in the great plagues of the past where doctors were almost always the first casualties. 
Athenian Plague in the fifth century before the common era, the Justinian Plague in the sixth 
century, the Black Death of Europe, the Bubonic Plague of London, the Yellow Fever in 
Philadelphia, and the many cases where physicians grappled with typhoid, tuberculosis, 
influenza, and poliomyelitis in the more recent times all provided us with a historical 
precedent with regards to physicians’ behaviours in times of epidemics (4).  
 
While Thucydides recorded a significantly disproportionate number of physicians who died 
in Athens during the plague and the knowledge of contagion was firmly entrenched by the 
time of the Justinian Plague in the Roman Empire (6), physicians in the later times had not 
acted in unison when faced with similar challenges. Plagues that have wreaked havoc in 
human history and caused debilitating sufferings and claimed many lives are seen by many to 
be a divine retribution for sin and wickedness. This sentiment squarely mirrors that held by 
many self-righteous groups with regards to the etiology of AIDS, especially in its early days. 
Predictably, such a moral prejudice has often led to discrimination against racial minorities 
who are deemed responsible for causing the disease and those with a different lifestyle. The 
Black Death, for example, was widely regarded as the result of God’s anger and plague a 
deserved punishment by many and thus immeasurably must have played a significant role in 
some physicians’ decision to not want to treat or attend to those came down with such 
illnesses, albeit that many had probably acted out of fear of contagion. Indeed, plague was 
typically thought of as a “visitation, requiring public atonement” in this era. Persecution of 
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those seen responsible took place; expiatory flagellant movements and anti-Semitic pogroms 
prevailed (7).  
 
The Black Death of Europe started in the fall of 1347 and caused enormous casualties. It was 
recorded that most physicians all over Europe of that time fled the cities where the plague 
struck the hardest. For physicians who didn’t leave, they “locked themselves in their houses 
and refused to come out.” Even some great physicians of Greece and Rome fled from the 
city, leaving medieval physicians “no specific reflections about a professional duty to accept 
personal risk.” Heroism was far from being a unifying theme for the physicians of the time, 
even though some did apparently stay on account of religious obligations, while some others 
remained in plague areas out of patriotic, rather than professional commitment. A Roman 
physician Francesco who practiced in plague-ridden Venice for example was quoted saying 
“at the time of the terrible and great mortality, I would rather die here than live elsewhere.” 
Some others, like Gay de Chauliac, a surgeon in Avignon, stayed to “avoid infamy” (4) as 
prestige of the medical profession suffered when many of the dying sick were deprived of 
medical care. Still for some, plague areas were purposely sought out for its financial 
windfalls in a time of devastating epidemic disaster that left many sick unattended.  
Nevertheless, the Plague Tractates, documents written by medieval physicians concerning 
the plague, while failing to mention ethical obligations---especially a physician’s obligation 
to accept a risky patient---reasoned that physicians must care for the sick. And that represents 
“a denial of a powerful tradition in ancient Roman and Greek medicine against accepting 
hopelessly sick cases” according to Zuger and Miles. Laws were passed prohibiting 
physicians from fleeing the city during times of plagues (in Venice, Barcelona and Cologne) 
and the appointment of “the plague doctors” were at the same time materialized (4).  
 
The physician’s ethical concerns and concepts of professional responsibilities apparently had 
not improved during the Great Plague of London in 1665. As with the case of the Black 
Death, calls for penitence and religious reform abound as the plague was once again thought 
of as God’s punishment. According to the literature, only four “plague doctors” remained 
while the rest left. Physicians who left were gravely reprimanded and deemed not fit to be 
employed again. On the other hand, physicians who stayed were regarded as “quacks” for the 
useless medicines and treatments provided. The only physician mentioned to appear to have 
regarded his ethical duties and passed them along was William Boghurst, who stipulated that:  
 

“Every man that undertakes to bee of a profession or takes upon him any office 
must take all parts of it, the good and the evil, the pleasure and the pain, the profit 
and the inconvenience together, and not pick and chuse; for ministers must 
preach, Captains must fight, Physitians attend upon the Sick…” 

 
Boghurst’s statement could perhaps be viewed as a fledgling expression of professional 
obligations and ethical duties of a physician.  
 
The yellow fever outbreak in Philadelphia in 1793 saw the same adverse effects of attributing 
a deadly outbreak to God’s anger as many clergymen attributed the outbreak of the fever to 
the opening of the New Chestnut Street Theater, the “Synagogue for Satan”, which brought 
upon God’s wrath. The Quakers then sent a petition to the State Legislature in December 
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1793 demanding the theater be closed as “Offensive to the Supreme Governor of the 
Universe.” (13) The same ambivalence on part of the physicians was again manifested as they 
advised the city inhabitants to “avoid every infected person, as much as possible.” Physicians 
who stayed remained motivated primarily by their religious conviction, fuelled by 
paternalistic obligations.  

 
As we have witnessed times and again, physicians during these periods had acted in 
divergent ways, depending variably on their personal convictions and motives. In 1847 AMA 
started a laudable task of officially codifying the obligations of physicians in times of 
devastating plagues:  
 

“…When pestilence prevails, it is their [physicians’] duty to face the danger, 
and to continue their labours for the alleviation of the suffering, even at the 
jeopardy of their lives.”  (4) 

 
This was later accompanied by diminishing cases of physicians’ reluctance to accept the risks 
that went along with the epidemics: 19th century cholera epidemic, the influenza pandemic 
of 1918, and polio in the 1950’s; until a sudden change in the situation with the emergence of 
AIDS that is incurable in the present time. This quandary of physicians when it comes to 
putting their own life at risk during the care of their patients is expected to persist so long as 
there are new diseases emerging that do not yet have a cure and is therefore a recurring 
theme that is worth contemplating. That there is an unspoken duty to put one’s own life at 
risk as a doctor was fully exemplified by the doctors of the Irish great famine of 1840 in 
which one quarter died of typhus and cholera while treating the starving Irish peasants. AIDS 
and other such yet incurable contagious diseases such as Ebola Hemorrhagic Fever and the 
most recent cases of non-typical pneumonia invariably tested this duty but just as the 
medieval physicians faced the plague with protective clothing so could the modern surgeon 
have cared for the AIDS patients as well as the Ebola victims in Uganda where “physicians 
donned surgical gear to attend to patients taken to a spartan, communal isolation ward where 
they were made comfortable as the disease took its course.(11) "  Recent bioterrorism scares in 
the United States that have prompted the consideration of the possible abuse of the smallpox 
virus as bioweapon further reiterates the expected responsibility of a health care provider as 
physicians, among other healthcare workers voluntarily “vaccinated, should be willing to 
serve on the hospital's health care smallpox response team to provide direct care for the 
initial suspect or confirmed smallpox case(s) in the event of an outbreak” (12) 
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ABSTRACT 
 
In the general prologue of The Canterbury Tales, Geoffrey Chaucer describes 
physicians as having a “special love for gold”.  Since well before Chaucer’s 
time, the issue of physician remuneration has been discussed and the debate 
continues to this day.  How patients and the public in general see physicians 
is influenced by the manner and amount that the physician is paid.  The 
physician can be regarded as a hero when he heals or a crook when he asks 
for his fee. 
 
That the issue is one of some importance is evidenced by its appearance in 
writings from the beginnings of recorded history.  The Code of Hammurabi, 
written in Mesopotamia around 1750 B.C. and one of the oldest known 
writings in the world, contains many references to how much a physician 
should be paid for certain procedures.  In addition, Hippocrates, Plato, 
Galen and other ancient writers discuss the payment of physicians, with 
much of the debate centered on whether or not they should practice their art 
for free.   
 
The issue was not restricted by time, place or culture.  Physician 
remuneration was discussed by various Jewish and Islamic authors 
throughout their respective histories.  There are records of what physicians 
were paid throughout the middle ages and renaissance in Europe which give 
an indication of how they fit into the evolving social hierarchy.  
 
During the last few centuries, issues around physician remuneration have 
continued to be discussed.  Examples from Britain, Australia and the United 
States indicate that regulation of fees and cross-subsidization were 
important.  Finally, there is good evidence of how physicians were paid in 
Canada, including records from the first settlers in Quebec to the fees Sir 
William Osler charged. 

 
In the general prologue of the Canterbury Tales, Geoffrey Chaucer describes physicians as 
having a “special love for gold”4.  Rightly or wrongly, physicians throughout the history of 
medicine have been accused of extorting higher than deserved fees for the services that they 
provide.  Questions of physician remuneration are still being debated today:  Should 
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physicians have a cap on their earnings?  Should physicians be allowed to provide 
unregulated private services where they can set their own fees?  The questions are endless 
and many of them are ones which physicians have had to deal with throughout the history of 
medicine.  As will be shown, the issue can be found in the earliest extant writings and in 
writings of every historical period since, both medical and non-medical.  The issue of 
physician remuneration then is one of great importance and not limited to those in the 
medical community. 
 
Probably the oldest extant primary source of medical fees is the code of Hammurabi.  Written 
about 2000 B.C., the code is a set of laws decreed by King Hammurabi of Babylon.  There 
are several references to physicians, including how they should be paid for their services.  
The most interesting finding from the code relevant to the current topic is the appearance of 
issues concerning physician remuneration that are debated throughout the history of 
medicine.  For example, sections 215-217 of the code read: 

 
If a physician has treated a man with a metal knife for a severe wound, and 
has cured the man, or has opened a man’s tumour with a metal knife, and 
cured a man’s eye; then he shall receive ten shekels of silver.  If the son of a 
plebeian, he shall receive five shekels of silver.  If a man’s slave, the owner of 
the slave shall give two shekels of silver to the physician.8 

 
A similar section follows shortly after in sections 221-223: 

 
If a physician healed a man’s broken bone or has restored diseased flesh, the 
patient shall give the physician five shekels of silver.  If he be the son of a 
plebeian, he shall give three shekels of silver.  If a man’s slave, the owner of 
the slave shall give two shekels of silver to the doctor.8 
 

The two examples above illustrate the point that the debate of physician remuneration has 
changed little in 4000 years.  There is reference to three of the main issues of physician 
remuneration.  First, the code addresses the question of whether or not the physician should 
be paid at all and if so, by whom.  According to the code payment should be made, and it 
should be made by the patient.  Second, the issue of the regulation of fees is raised and the 
code clearly sets the fees for specific treatments.  Third, the issue whether different patients 
should be charged different amounts is again explicitly mentioned, namely that different 
levels of the social hierarchy should have to pay different amounts. 

 
The debate over physician remuneration certainly was alive and well in the ancient 
Mediterranean with contributions from Hippocrates, Aristophanes, Sophocles, Plato, 
Aristotle and Galen, among others.  The main issue at hand for the ancients was whether 
physicians should be paid at all.  There was disagreement as to whether medicine was an art 
or a “techne” (skill or craft).  If medicine was a craft like carpentry then physicians should be 
paid similarly, for all craftsmen practiced their craft for money to earn a living.  However, if 
medicine was a liberal art such as philosophy, mathematics or poetry, then a man would do it 
for the sake of virtue.  Collecting fees would “be regarded as doing something typical of a 
hireling or slave” according to Aristotle1. 
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In Hippocrates’ time (B.C. 460-375), the practice of medicine was generally considered a 
craft and thus was viewed as similar to carpentry and other trades and crafts.  Hippocrates 
himself bears an aristocratic name and thus would not be involved in medicine if it was 
associated with low social status11.  Also, the Hippocratic writings often refer to medicine as 
an art, and mention fees in some places but in others advise to practice medicine without 
payment.  The famous playwrights are also contradictory.  Aristophanes says that medicine 
was an art and not a mere skill or craft, while Sophocles called physicians “craftsmen of 
medicine”11.  In Plato’s Republic, Socrates specifically discusses the question of whether a 
physician is a “money-maker or someone who treats the sick”12.   At the end of the 
fascinating discussion it is concluded that the physician provides the patient with health 
which is a specific benefit, and the physician receives profit not from the healing but from 
the “wage-earning” which is separate from the actual craft of medicine. 

 
Galen (A.D. 130-200) believed that physicians practiced medicine either because they love 
humanity, or because they love honour, or because they love glory, or because they love 
money14.  According to Galen, it was preferable to practice medicine because of the love of 
humanity but those that practice because of other reasons were not inferior physicians but 
inferior philosophers.  Galen says he never requested payment but would accept it if offered, 
which he believed was an important difference11.  Even the liberal arts such as philosophy, 
mathematics, and poetry were dependent on payment of some kind due to the necessities of 
everyday life.  It was dishonourable to request payment but it was totally honourable to 
accept an “honorarium”.  Practically, there were many physicians in the ancient world who 
did not come from wealthy and noble families like Hippocrates and Galen.  Therefore Galen 
does accept that payment could be requested and even sued for and that there were poor 
physicians11. 

 
Discussion of physician remuneration was not limited to Western societies.  For example, 
there are many references in writings from the early Islamic period.  Due to the fact that 
medieval Islamic medicine was greatly influenced by Hippocrates and Galen, the medieval 
Islamic physicians also debated whether or not to accept fees for their services.  One 
medieval Islamic writer says that “when doctors happen to make money in any way they turn 
to a life of ease”2.   While the Islamic writers complained of greed and corruption and 
lamented the fact that the love of money spoils the practice of medicine, there are not many 
actual claims of practicing medicine without charge.  There are examples of physicians who 
worked in other businesses on the side or received a patronage from wealthy individuals such 
as a caliph or sultan, so they had the opportunity to provide their services free of charge.  
Ishaq b. ‘Ali al-Ruhawi, a ninth-century Islamic writer says that because health is the 
prerequisite for the performance of all other human activities, medicine occupies the highest 
position of all professions2.  Therefore, society should meet the physician’s financial 
demands in order that he does not have to do other work to support himself and that “the rich 
should pay the physician more than enough, because he cannot charge the poor towards 
whom he must extend his charity”2. 

 
Jewish physicians also had to deal with the question of fees.  According to the Hebrew 
scriptures, human physicians could practice medicine but ultimately, healing came from God.  
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The Talmud quotes an adage “A physician for nothing is worth nothing”, and includes the 
fees a physician should receive10.  Nachmanides, a medieval Jewish writer says that “a 
physician may accept fees for the loss of time and for the trouble” of leaving his home and 
traveling but he should not be remunerated for simply giving instructions10.  This idea that a 
physician should only be paid for travel or providing medications but not for medical advise 
is common in non-Jewish writings as well. 

 
Interesting examples of Jewish physician remuneration come from contracts between 
physicians and Jewish communities in European cities during the 17th and 18th centuries9.  
While the contracts varied from city to city, in general the physician was appointed for 
several years, was given a yearly salary or was to charge stipulated fees, was to attend to the 
poor without taking payment, and was to receive special payment for night calls and treating 
children.  The rich were expected to pay for their treatment but usually only a stipulated fee. 

 
How physicians were paid in medieval Europe is not entirely clear.  Some physicians were 
employed by royalty, and attended to the health of the royal court and perhaps some of its 
subjects.  Others were paid by the church to treat the sick of the parish and the poor.  In the 
late medieval period, the first medical schools and hospitals appeared, which also affected 
how a physician practiced and was paid.  One of the best sources for information on how 
physicians were paid in this period were the contracts between medieval/renaissance cities 
and physicians.  The physicians were usually paid a salary and given citizenship in exchange 
for their services in treating the health needs of the community15. 

 
One such contract is from fourteenth century Venice13.  The highest levels of social status 
were generally limited in Venice at the time to the hereditary nobility which included mostly 
merchants and bankers.  Those who practiced medicine therefore, in spite of their relative 
wealth and considerable education, were limited with regards to their social status and 
political power.  The city of Venice employed on average seventeen physicians at a time for 
the period of 1333-1377 to give free treatment to the poor, treat the rich at reduced rates and 
advise the state on medico-legal and public health matters.  The pay was modest but the 
practice of medicine was attractive because it was an esteemed profession and it provided an 
opportunity to make social ties with the nobility and therefore a way to attain some social 
status and political power. 

 
There are many sources from America which record how physicians were paid and whether 
fees were regulated or not.  One example is the regulation of fees in Boston starting in 17803.  
It was the Boston Medical Society which developed the fee bill in order to stop physicians 
from undercutting each other.  The fees on the fee bills were minimums so physicians could 
charge more, but no less.  In addition, patients only wanted to pay for services if they 
included treatment such as a drug or a procedure.  The fee bill however stipulated that 
charges be made for all visits.  Because the physicians were controlling the fees, they made 
sure that they were always very well compensated, their general policy being to increase fees 
in good economic times but not to lower them in hard economic times.  Between 1795 and 
1806 the cost of living changed very little but the fees increased by 50-60%. 
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In Boston, we see an example where the physicians controlled their own remuneration and 
thus sometimes charged quite high amounts for their services.  In North Carolina in 1844, we 
have an example of quite the opposite17.  The St. Peter’s parish, like the whole state, was 
very poor so the local officials decided to set a fee bill to curb the “exorbitant, oppressive” 
physician fees which “unjustly absorbs so large a portion of [the farmers] hard earned 
incomes”17. 

 
If we compare the fees in Boston and South Carolina, we can see the vast difference in fees 
when physicians or the community set them.  In Boston in 1806, a regular single visit was 
$1.50, normal obstetrical delivery was $12, treating gonorrhea was $10.00 and the fee for 
amputating a leg was set at $40.00 3.  In South Carolina, almost three decades later in 1844, a 
regular single visit was no charge, normal obstetrical delivery was $3.00, treating gonorrhea 
was $2.00 and the fee for amputating a leg was set at $5.0017. 

 
The advancing settlement of America westward necessitated innovative solutions for 
physician remuneration due to low populations and poor patients.  For example, a physician 
only agreed to move to Tucson, Arizona in 1871 after twenty-five families agreed to pay him 
$100 a year for his services16.  The frontier medical practice also required novel ways of 
payment such as poultry, cattle, tobacco, fruit, vegetables, wood and clothes. 

 
Barter was also a common payment method in Australia6.  The very first physicians were 
military and naval surgeons and so would have been paid salaried practitioners.  As free 
settlers came though, “civilian” physicians would need to be paid and payment with goods 
and services would have been acceptable because the early Australian physician would have 
few places to spend his money.  By the middle of the nineteenth century there are examples 
of fee regulation in Australia.  The Port Philip Medical Association set fees for three different 
classes of patient with different fees for different classes6.  The first class patients (i.e. rich 
patients) had to pay two to five times as much as third class patients (i.e. poor patients) for 
the same treatment.  Similar examples of cross-subsidization can be found in England14. 

 
In Canada, the first known surgeon came to Montreal in 1653 as a military surgeon earning 
147 livres a year from his military salary5.  He also treated 42 families for 5 livres annually 
each and trained an apprentice for 150 livres per year giving him an annual income of about 
500 livres which was about 17 times that of the lowest salaried worker.  The first physician 
came to Quebec City early in the eighteenth century and earned about 2400 livres per year 
which was about 60 times that of the lowest salaried worker5.  There are also records of the 
fees that Sir William Osler charged while practicing in Baltimore and Philadelphia.  He 
charged his rich patients very high fees and his poor patients nothing at all14. 

 
In her book on Dr. James Langstaff, a nineteenth century general physician working in 
Richmond Hill, Jacalyn Duffin provides examples of Langstaff’s income7.  Initially in 1851, 
Langstaff’s medical income was only about $500, but climbed to $2000 in 1861 and $3000 in 
1880.  During the same period, a labourer would make about $300 per year.  Langstaff 
became a wealthy man, but only because he had income other than medical fees.  In fact, 
several hundred families owed Langstaff money during his active practice and he accepted 
payment from some families in the form of food, produce, lumber, animals and labour. 
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In looking at the debate over physician remuneration throughout the history of medicine, 
some conclusions can be made.  First, the issue is a complex one that does not lend itself to 
easy answers.  The problem has been around since the profession began, few definitive 
answers have been found and many questions still remain unanswered.  Perhaps in 
confronting the present day issues around physician remuneration, we should not be looking 
for easy answers.  Principally, we should not be looking for an answer that can be 
dogmatically applied to every question.  Throughout the history of medicine, various 
solutions have tried to address the problem of physician remuneration.  Some were successful 
while others were not, but even those that were successful, were so because they were 
compatible to that particular time and place.  Today we must acknowledge that different 
places, cultures and situations will require different solutions to what may seem to be the 
same problem. 

 
Second, we can conclude that this issue is an important one to non-physicians.  The fact that 
physician remuneration is mentioned in the code of Hammurabi is significant.  First, because 
physician fees are found in one of the oldest extant pieces of writing we have, the issue has 
been important for a very long time.  Second, the code of Hammurabi is a non-medical piece 
of writing so it is an issue important to non-physicians.  In fact, the issue can be found in any 
period of non-medical writing from Aristophanes’ and Sophocles’ plays as mentioned above 
to Moliere’s “Le Malade imaginare” and George Bernard Shaw’s “The Doctor’s Dilemma”.  
It is alluded to in countless modern books, comic strips, television shows and films.  Because 
the issue is important to our patients, it is important that we make every effort to make sure 
that physician remuneration be practical and reasonable.  Then patients will have greater 
respect for and confidence in their physician, which can only benefit both parties. 
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ABSTRACT 
 
Tolerance, sympathy and hope are relatively new attitudes of the medical 
profession towards mentally challenged children.  Throughout the 20th 
century, research, political influence, and most importantly, the parent 
movement, has paved the road to improving their medical care.   
 
In North America, the Industrial Revolution resulted in an environment of 
extreme social segregation.  Mandatory schooling, coupled with sterilization 
and anti-civil rights laws of the “mentally deficient”, propagated the fear 
that an inferior subpopulation was threatening the integrity of the normal 
gene pool.  After the birth of an “abnormal” child, physicians would highly 
recommend an immediate separation from the family.  Such children were 
generally given a life sentence to an institution, away from society, family, 
and most regrettably, love. 
 
Fortunately, medical science and social activism by parents of mentally 
challenged children have resulted in the humanization of their care.  Since 
the 1950s, there has been a strong parent movement that has influenced 
change at the educational, academic, and political level.  With the medical 
community at their side, parents of the mentally challenged are continually 
striving to promote equality and understanding of their children. 
 
As a result, gone are the days of institutionalization and prevention of the 
mentally retarded from having a regular childhood and adult life.  Today’s 
medical professionals promote the integration of mentally challenged 
children with their families, while encouraging the children to participate in 
as many daily-life routines as possible.  This greatly improved lifestyle can be 
accredited to new type of medical care, known as the Multi-Disciplinary 
Team Approach (MDTA).  With MDTA, a wide spectrum of professionals, 
from speech therapists to social workers provide not only medical care for 
mentally challenged children, but also help prepare them for a future of 
independence.  MDTA also works as an educational resource and support 
network for family members, so that the family unit itself does not become 
handicapped. 
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The dispute over the care for mentally retarded children has existed since the Age of 
Enlightenment.  The theoretical etiologies for mental retardation have ranged from a lack of 
education to genetic inferiority.  Only since the 1950’s has there been an optimistic medical 
approach towards the care of these children; interestingly enough this was initiated by 
parents.   Since then there has been a dramatic change in general attitudes, where mentally 
challenged children are no longer shunned, but responsible for bringing out the best qualities 
of families and people. 
 
The first recorded reference to mental retardation was described in the Therapeutic Papyrus 
of Thebes in 1552 B.C.  However, the Greeks and Romans of the Ancient Era were intolerant 
of people with disabilities, where the Greeks had a custom of either abandoning their 
handicapped children to be killed by the elements, or they would save nature the trouble and 
commit the act themselves.  Later on with the spread of Christianity came the establishment 
of few charity organizations that cared for the sick and “idiotic”, offering a refuge for the 
disadvantaged.  All this came to an end with the Dark Ages however, for this was a new era 
that emphasized personal responsibility, while equating anything “abnormal” or different as 
demonic. 
 
With the coming of the Age of Enlightenment, medical attitudes of tolerance towards mental 
retardation began to change drastically.  The greatest attempt of this time was by a French 
physician, Jean Itard, who devised several new methods for educating and treating the deaf.  
In 1799 three French sportsmen were exploring in the woods of southern France when they 
came upon a young boy who had grown up alone in the wild.  After capturing the boy, he 
was eventually sent to Paris where he could be studied as an example of the human mind in 
its primitive state.  Distinguished Parisian physicians claimed that the boy, known as the 
‘Wild Boy of Averyon’, had a congenital mental deficiency.   
 
Itard, on the other hand, disagreed.  He believed that because of his long separation of 
society, lack of human interaction was the cause of his primitive mental state.  More 
importantly, however, Itard believed that the boy’s mental deficiency could be reversed by 
providing a quality environment of human contact and special education.  Before his death 
seventeen years later, the boy, renamed ‘Victor’, learned how to read, say a few words and 
obey simple commands.  Although Itard gained international recognition for his efforts and 
the small successes that he achieved with Victor, Itard felt that he failed in his attempts to 
normalize the boy.  These days, however, it is speculated that the boy was legitimately 
autistic.  Today, Itard is recognized as one of the founding fathers of special education, 
partially due to his contradictions of the impossibility to educate the mentally retarded.  
Itard's revolutionary work has been described in such a way that he "did away with the 
paralyzing sense of hopelessness and inertia that had kept the medical profession and 
everybody else from trying to do anything constructive for mental defectives" (Kanner, 
1967). 
 
Following Itard’s attempts with Victor, many schools in Europe were created to continue 
Itard’s work by educating the mentally retarded.  In London 1845, a different type of 
institution was established, one which was concerned with the cause and classification of 
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mental disorders, rather than treatment.  Physicians in this area believed that mental 
retardation involved a group of different biological pathologies.  They strived to break away 
from the older stereotype of referring to all mentally retarded individuals as part of a “feeble-
minded” homogenous population.  It is from this area of research that Langdon Down formed 
his characterization of Down’s Syndrome.   
 
A New York inspector of county jails extended the biological reasoning of mental retardation 
further by claiming that family genetics was the main causative factor.  In 1874, Richard L 
Dugdale studied an inmate and traced his family, who were referred to as the “Jukes”, back 
five generations.  Throughout the family history he found records of paupers, criminals, 
prostitutes, syphilis victims and people of various handicaps.  These types of behaviour were 
considered criminal and abnormal, so it was easy to associate them with the socially 
disadvantaged.  Although it has been claimed that Dugdale did not believe that “crimes 
against humanity” were hereditary, the public interpreted his results to say that an inferior 
genetic population was amongst them and threatened the purity of their genetic make-up.  
Instead of mental deficiency being considered, an isolated organic disorder, it became the 
irreparable cause of criminal and delinquent behaviours.  This ignited the belief that mentally 
retarded individuals should be segregated from society as early as possible, preferably as 
children, to save the integrity of the population’s gene pool.  
 
Interestingly, a theory developed that combined both environmental and hereditary causes of 
mental retardation.  It was suggested that the brain of pregnant woman that was damaged by 
“bad” lifestyles affected the cerebral development of her offspring.  This caused the children 
to have similar, but more severe, negative behaviour.  The latest generations of a family 
would thus have the most seriously abnormal characteristics unless lifestyles were radically 
changed, resulting in some physiological improvement. 
 
By the end of the 19th century, although innovative research was conducted to better 
understand the condition, the majority of the medical profession shared the public’s 
intolerance towards the mentally retarded.  Medical professionals believed that these children 
would be idiotic nuisances to family while growing up to become filthy, unproductive 
members of society unless they were segregated from the community.  Mentally retarded 
individuals were stereotyped as dirty because they generally did not practice acceptable 
personal hygiene, even though it is likely that few people took the effort to teach them the 
value of sanitation.   
 
Children with diagnosed “brain effects” were sent to be treated in institutions that instilled 
the “practice of virtue”.  They were forced to obey rules of proper hygiene and provided 
specialized forms of education that included industrial training.  It was first thought that 
institutionalized children could learn simple skills to provide them with a limited ability to 
participate in the workforce.  However, as the idea of mental retardation as a trait of 
inferiority began to gain popularity, there was an even further decrease in tolerance.  Instead 
of a resource for education, the institution became the permanent home of the mentally 
retarded until they were at least past their child-bearing years.  During the first half of the 
1900’s some places in the United States went even further to prevent the procreation of an 
inferior sub-population by sterilising mentally challenged individuals.  In 1907 the state of 
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Wisconsin made eugenics a political agenda by making it an offence for insane, epileptic and 
‘feeble-minded persons’ to marry or to have sexual intercourse. By 1913, the same state 
passed the Sterilization Law.  Although sterilization was practiced by other states, the people 
of Wisconsin were clearly opposed enough to the integration of mentally retarded people that 
they needed laws to protect themselves from it. 
 
Other than institutionalization, no other type of care was offered to the majority of mentally 
retarded children during the late nineteenth and early twentieth century.  There are a few 
reasons for the lack of progress during this time.  First, biological sciences were in their 
infancy.  Physicians understood very little of the subject, which most likely explains their 
quick and convenient solution of institutionalizing mentally retarded children. It is likely that 
they thought they were doing a family a favour by removing its responsibility for the child.  
Second, the development of industrial urbanization in North America resulted in a 
concentration of poverty and crime, creating an emphasis for families and individuals to 
achieve social and academic competence.  Compulsory schooling emerged to elevate the 
standard of education of the public and to increase the number of technically skilled workers.  
Unfortunately, mandatory schooling exposed a large population of slow learners, most of 
who were from lower socio-economic status.  Mental retardation and developmental 
disorders were collectively lumped as a condition were people did not have the ability to 
“learn to earn”, resulting in the removal of ‘idiots’ to maintain the integrity of the educational 
system. Third, there was not only the belief that there was a genetically inferior sub-
population that constituted the mentally retarded, but that these individuals were reproducing 
at a disproportionately high rate.  Many believed that these individuals had to be segregated 
from society as early as possible, in order to protect the virtue of society.  It seemed that there 
was no better place for the mentally retarded than in an institution.  These factors created a 
hopeless case for the mentally retarded, stimulating an active withdrawal in the research of 
their care and their treatment by the medical community. 
 
World War I brought about a change of the times regarding the stereotyping of the ‘feeble 
minded’.  During the war, intelligence testing was introduced into the army, which found that 
approximately half of the army recruits had a mental age of approximately twelve years.  
These results were consistent with the IQ test results from the school population.  The public, 
academics, and the medical profession were not willing to accept that individuals who were 
in the military forces were mentally retarded, stimulating research to seek other factors than 
familial inheritance that could explain mental deficiency.  Psychologists and educators began 
to take a new approach by stratifying the degrees of learning handicap through psychometric 
testing.  Academics also became optimistic that mental retardation was a ‘teachable’ 
condition, and provided diluted education and vocational programmes that corresponded to 
abstracted mental ages.  Major progress was made as scientists sought a relationship between 
damaged or abnormal nervous tissue and psychological potential. 
 
Since the introduction of IQ testing amongst the general public, there has been consistent 
scientific research to better understand mental retardation.  However, the group that initiated 
a change of heart by the North American public, including medical professionals, were not 
academics or politicians, but parents.  In Minneapolis, 1950, a group of forty-two parents 
formed the National Association of Retarded Children, an organization dedicated to improve 
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the lives of mentally retarded individuals and their families by promoting training programs, 
legislation, and research.  The association was created in response to the frustrations of the 
parents with major deficiencies in provisions made for the training and education of their 
own, as well as other, mentally retarded children.  By using their own resources while 
seeking professional assistance, they initiated countless programs, local clinics, legislation 
and workshops.  This especially benefited the individuals who had previously been shunned 
by compulsory social services, such as the children that had been excluded from public 
schools and had no other alternative but to go to an institution. Equally important, the 
National Association of Retarded Children was the first real resource for many families from 
which they could seek support and advice on how to raise a child with special needs.  As the 
organization grew in size and in its voice, it slowly educated North Americans that through 
specialized human contact outside of the institutional setting, mentally retarded children 
could not only improve their mental abilities, but also become relatively independent and 
obedient members of society.   
 
Many families involved with this movement raised their mentally retarded child at home, 
proving that the well being of these children was greatly improved when they were in a 
supportive and positive environment.  The parents, in combination with the increasing 
medical awareness of the importance of a positive environment – as well as the extreme 
expense of maintaining an institution – initiated the transfer of care from an external source 
to an internal one.  Unless their medical needs could not be met, it became increasingly 
acceptable to promote home care for a mentally retarded child, while encouraging the 
development of close relationships between the child and the immediate family.   
 
The parents did not only influence the general public, but also initiated change at the judicial 
level during the 1960’s and 1970’s.  During this time there was a movement to define 
disability and residual skills of mentally retarded individuals, in order to develop appropriate 
habilitative and educational programs to maximize residual capacities.  In 1963, the 
President’s Panel on Mental Retardation, an initiative of President John F. Kennedy, reported 
that 75-85% of children diagnosed as mentally retarded had no gross brain abnormalities. 
This suggested that other possible factors, such as environmental and psychological, could 
play a major role in mental deficiency.   
 
Such findings helped stimulate a new approach of evaluation and treatment, contributing to 
the creation of the Multidisciplinary Team Approach (MDTA).  This approach was formed in 
the 1970’s but to this day is the standard approach for hospitals in most developed countries 
around the world.   MDTA is one of the greatest advancements for the diagnosis and care of 
mentally retardation individuals, while providing a support network for friends and families.  
The basic principle of MDTA is to ensure prompt and appropriate habilitation services 
through early recognition and evaluation of mental retardation, consequently minimizing the 
effects of handicap on both child and family.  Diagnosing mental retardation in the MDTA 
environment is not based on the results of a few tests, but from the professional opinions of 
sub-specialized health care workers.  Likewise, the care of a patient is provided on an out-
patient basis by numerous individuals who are trained to improve an individual component of 
mental retardation.  For example, a multidisciplinary team may include the patient's 
physicians, nurses, occupational or speech therapist, respiratory therapist, pharmacist, 
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restorative aides, dietician, case manager, and social worker.  Compared to the days before 
MDTA, this type of care undoubtedly transfers the responsibilities from a sole health care 
provider (i.e. family physician) into the hands of many specialists, maximizing the gains of 
the patient.   
 
A crucial component of MDTA is an individualized habilitation program.  This provides not 
only long-term patient care, but also consistent encouragement for patients and their families.  
Examples of general services offered are:  interpretation of diagnoses, discussion of 
prognosis, psychological counselling, and social maintenance for families.  Family social 
maintenance provides outlets for family members to take time off from caring for their child 
by offering day care arrangements, periods of family relief, and family crisis management. 
 
Throughout history, and especially during the last fifty years, there has been increasing 
awareness and acceptance of mentally retarded individuals.  The care provided by medical 
professionals and specialists is now strongly influenced by the awareness that the well-being 
of mentally retarded individuals can be enhanced by close human interaction, especially 
during childhood.  Through teamwork, professionals, specialists, and educators combine their 
efforts to prevent a handicapped child from handicapping a family.  MDTA has not only 
revolutionized the care for the mentally retarded, but has also provided a means to bring out 
the best elements of a family unit.  The improvements of the quality of life for the mentally 
retarded have not have only been achieved by enhanced medical care, but more importantly, 
by the appreciation of individuals of all mental abilities. 
 
References: 
 
1. Apley, John.  Care of the Handicapped Child : A Festschrift for Ronald Mac Keith  London. William 

Heinemann Medical Books. 1978. 
2. Hutt, Max L.  The Mentally Retarded Child : Development, Education, and Treatment. Boston. Allyn and 

Bacon. 1976. 
3. Kanner, L. Medicine in the history of mental retardation. American Journal of Mental Deficiency, 1967: 

72(2), 165-170. 
4. Koch, Richard .  The Mentally Retarded Child and his Family : A Multidisciplinary Handbook .  New 

York. Brunner/Mazel. 1976. 
5. Moghadam, Joe, interview by author, Calgary, Alberta, 2 Jan 2003. 
6. Minnesota Governor’s Council of Developmental Disabilities.  Parallels in Time: A History of 

Developmental Disabilities.  http://www.mncdd.org/parallels/index.html  
7. Robinson, Geoffrey C.   Hospital Care of Children : New Directions.  New York.  Oxford University Press. 

1980. 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 205 ~

TO DO NO HARM 
 

By 
 

Alika T. Lafontaine 
University of Saskatchewan 

 
Preceptor:  Dr. L. Clein 

 
ABSTRACT 
 
The commitment of every medical professional ‘To Do No Harm’ is one of 
the guiding principles of patient care (1).  It is so important that most 
medical educators stress that not harming a patient is the paramount 
principle that should guide each and every medical decision (8).  Why then 
does it sometimes happen that when a patient sees a medical professional it 
can become detrimental to their health? 
  
Iatrogenesis is the creation of additional problems resulting from treatment 
by a physician.  Iatrogenic disease refers to a disease induced in a patient by 
medical professionals’ activity, manner, or therapy (3). 
 
There is widespread debate about what constitutes an iatrogenic disease.  
With the many complications that can result from therapy and the increased 
elasticity of the use of ‘health care professional’ to include a wider sphere of 
personnel and new treatments, it is difficult to define exactly what is truly 
iatrogenic.  For this reason, in this paper I will not be looking at the side 
effects resulting from use of therapeutic measures that are reasonably well 
known. 
  
Rather I will look at a limited number of iatrogenic diseases that have 
persisted or developed in the past century, including their detrimental 
effects, current prevalence, and how these diseases are being addressed in 
today’s healthcare system. 

 
History of Iatrogenic Disease 

 
As far back as 400 B.C, Hippocrates wrote “…in acute diseases employ drugs very seldom 
and only at the beginning.  Even then, never prescribe them until you have made a thorough 
examination of the patient…” (Amphorisms, I.24).  Similar observations were recorded by 
Ovid and Celsus (4).  As medical practice has evolved from the humoralism that dominated 
since 4th century BC towards the western scientific medicine we know today, Hippocrates's 
admonition still hold true. 
 
The twentieth century has become the age of therapy.  With medical practice moving towards 
more scientifically grounded methods, the patient-physician relationship has also gone 
through an evolution with the physician changing his role from responding to patients’ 
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experience with disease to focusing more on treatment of disease using scientific medicine 
(5). 
 
At no other time in history has the progress been greater, more significant and more decisive.  
Lawrence Henderson, a famous biochemist and historian at Harvard, observed that it was not 
until 1911 that the random patient being helped by the random physician began to have a 
better than even chance of being helped (7).  Most effective methods for treatment and 
prevention of disease began in the 20th century. 
 
With the incredible increase in the number of therapeutic techniques available to physicians 
today there have come iatrogenic diseases that are often referred to as “diseases of medical 
progress.”  Additionally, concepts based on falsehoods have led to useless and often harmful 
methods of medical treatment (6). 
 
Iatrogenesis in the Early 20th Century 
 
At the beginning of the 19th century, medical practice began to evolve from the humoralism 
that dominated since 4th century BC towards the western scientific medicine we know today 
(5).  Theories and concepts of anatomy, physiology, biochemistry and pathology have 
influenced 19th century medical practice more so than any other time.  With the explosion of 
research in the fields of physics, biochemistry and physiology, and the development of the 
new sciences of bacteriology and immunology, these theories and concepts have became the 
basis for many new approaches to disease (6).  With the introduction of anesthesia, surgery 
became painless; because of control of infections it became safe and surgical intervention 
truly became a real choice for more than the critically ill.  Advances in pharmacology have 
reflected advances in chemistry and new flexibility in the synthesis of new drugs (5).  These 
new ideas combined with the availability of many new treatments led to extraordinary 
successes in the new conquest of disease --- along with new errors and abuses.   
 
Iatrogenesis in the Early 20th Century - Autointoxication 
 
For most of the 19th century, induced vomiting, medicinal purging and bleeding were 
common treatments for a variety of complaints (6).  Near the end of the 19th century, the 
theories and ideas underlying the causes of these complaints were upgraded.  Using new 
scientific data from the great physiologists, bacteriologists, biochemists and pathologists of 
the time, two new theories were presented:  visceroptosis and autointoxication (6). 
 
Visceroptosis was proposed by Glenard, a French Physician who believed that intestinal 
complaints were a result of a prolapse or falling of the intestines and the other abdominal 
organs.  The long intestines became kinked when the contents of the loop were either too 
large or too little and stasis resulted.  Stasis caused a variety of complaints that included loss 
of appetite, nausea and depression, among others.  Glenard wrote some thirty papers on the 
subject and aroused much interest and controversy on the subject.  By 1912, many hundreds 
of research papers had been published both supporting and opposing his theory with the 
condition becoming known as Glenard disease.  Around this time, the theory of 
autointoxication (self-poisoning) became superimposed on the ideas of visceroptosis.  As a 
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result of stasis, decay of the intestinal contents occurred leading to the formation and 
absorption of toxins in the body.  Chronic poisoning of the body was the result (6). 
 
In 1903, both concepts were taken up and elaborated on by one of the most famous and 
skillful surgeons of the time, Sir William Arbuthnot Lane, Senior Surgeon at both Guys 
Hospital and at the Hospital for Sick Children, Great Ormond Street London (6).  Lane was 
already much respected for devising useful techniques for the treatment of fractures, harelip 
and cleft palate, acute intestinal obstruction and infections of the mastoid with surgeons from 
Europe, North and South America coming to watch him operate at Guys. 
 
Over 25 years, Lane published 75 papers where he argued his theory.  At first, Lane 
performed an operation to connect the lower end of the small intestine to the far end of the 
large, bypassing most of the colon.  With the encouragement of Iliya Mechnikov, a Nobel 
prize winner who believed the colon was like the appendix, he began to perform colectomies.  
Lane and many others believed that this surgery also aided in the treatment of duodenal 
ulcers, bladder disease, rheumatoid arthritis, tuberculosis, schizophrenia, high blood pressure, 
arteriosclerosis and in the prevention of cancer of the intestinal tract (6). 
 
As a result of these theories and concepts, seven types of operations were performed on many 
thousands of people, few of whom were benefited more than temporarily.  Many were made 
worse; some died.  These operations included the following, most of which are useful today 
when there are appropriate indications for them: 
 

a. Colonectomy and hemi-colectomy 
b. Ceco-colon fixation 
c. Gastropexy 
d. Fixation of the uterus 
e. Fixation of the kidney 
f. Appendectomy for chronic appendicitis. 

 
In addition to these surgical procedures, daily use of laxatives or enemas was encouraged.  
Unhappily, these medical treatments tended to perpetuate the very condition they were 
devised to treat.  In addition to becoming irritated, the rectum and colon, emptied of their 
contents, naturally required more than the usual time to fill, before re-emptying in a normal 
fashion from normal stimuli.  The patient, not aware of this, believed he was again becoming 
constipated, and without waiting, once more resorted to laxatives or enemas.  A condition 
now called cathartic colon often resulted (6). 
 
These practices appeared to peak towards the end of the First World War.  New evidence was 
slowly gathering that led to the abandonment of the concepts of both visceropterosis and 
autointoxication.  Some of the specific evidence was: 
 

a. Using x-rays, the discovery was made that a wide variation in mobility and length 
of the intestinal tract existed in young, normal, healthy men and women.  Kinks 
were non-demonstrable in patients with symptoms. 

b. Chemical toxins in the blood that account for the symptoms were not found. 
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c. Most of the symptoms (pain, malaise, headache, etc.) could be produced through 
mechanical distension of the rectum with cotton, suppositories, or barium. 

d. A growing amount of documentation that illustrated the extreme variation in 
bowel habits among active individuals in good health and free of symptoms. 

e. More physicians observed that cathartics, colonic irrigations, and the wide variety 
of abdominal surgical procedures did not benefit patients more than temporarily.  

 
While the theories of visceropterosis and autointoxication were condemned in the textbooks 
and medical schools in the 1930’s, the medical and surgical practices lingered on into the 
1950’s (6). 
 
Iatrogenesis in the 21st Century 
 
In several iatrogenic studies performed in the United States, estimates of iatrogenic death 
include 12 000 deaths/year from unnecessary surgery, 7000 deaths/year from medication 
errors in hospitals, 20 000 deaths/year from other errors in hospitals, 80 000 deaths/year from 
nosocomial infections in hospitals and 106 000 deaths/year from non-error, adverse effects of 
medication.  At a total of an estimated 225 000 deaths/year from iatrogenic causes, iatrogenic 
disease is the third leading cause of death in the United States following heart disease and 
cancer (9). 
 
In the November 1999 Institute Of Medicine report “To Err Is Human,” lower estimates were 
made of between 44 000 – 98 000 deaths/year due to iatrogenesis.  Using the higher estimate 
still places iatrogenic death among the top five leading causes of death in the United States 
and the lower estimate still exceeds deaths due to more publicized threats as motor-vehicle 
wrecks, breast cancer and AIDS (2). 
 
There are many reasons for the permeation of iatrogenic disease in the North America (4).  
The IOM report went on to recommend four major areas of improvement that would lead to 
significant change in dealing with preventable iatrogenic disease: 
 

1. Establishing a national focus to create leadership, research, tools and protocols to 
enhance the knowledge base about safety. 

2. Identifying and learning from errors by developing a nationwide public 
mandatory reporting system and by encouraging health care organizations and 
practitioners to develop and participate in voluntary reporting systems. 

3. Raising performance standards and expectiations for improvements in safety 
through the actions of oversight organizations, professional groups, and group 
purchasers of health care. 

4. Implementing safety systems in health care organizations to ensure safe practices 
at the delivery level. 

 
Conclusion 
 
Physicians are not infallible and iatrogenic disease will occur at some point in every 
physician’s career, no matter how careful they may be.  Therefore the appropriate treatment 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 209 ~

for iatrogenic disease lies in its prevention (4).  This means that as medical professionals, the 
onus lies upon each of us to become educated as to new sources of iatrogenic disease and to 
be responsible in recommending new treatments that could have iatrogenic effects. 
 
One of the major conclusions of the IOM report was that, “the majority of medical errors do 
not result from individual recklessness or the actions of a particular group—this is not a ‘bad 
apple’ problem.  More commonly, errors are caused by faulty systems, processes, and 
conditions that lead people to make mistakes or fail to prevent them.” (2) 
 
As a profession we need to move beyond a system of blame and exclusion towards being 
more open about our own mistakes.  Success is built upon failure and the success of our 
profession in battling iatrogenic disease will be built upon the sharing of past failures.   When 
the unforeseen occurs, you may find that the treatment you’ve prescribed is the cause of the 
patient’s new problem.  The life you save may be your patient’s, and the reputation you save 
may be your own. 
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ABSTRACT 
 

“Medicine is a social science, and politics is nothing but medicine 
on a grand scale.” - Rudolph Virchow 

 
On December 29, 1958, Ernesto ‘Che’ Guevara led the capture of Santa 
Clara, a provincial capital in central Cuba.  The strategic victory was 
decisive for the subsequent success of Fidel Castro’s rebel army and the 
Cuban Revolution.  Che Guevara is often portrayed as a guerrilla fighter and 
a popular revolutionary hero, but the image of Guevara studying medicine at 
the University of Buenos Aires is not as well known.  While a medical 
student, Guevara worked at the San Pablo leprosarium in Peru, where his 
experiences with the poor and underprivileged helped shape his future 
political ideals.  Che’s supporters described him as someone who ‘cared for 
the health and dignity of the oppressed people’, but critics regarded him as a 
‘cold-blooded murderer’.  In early 1959, after the successful revolt, Guevara 
became commander of La Cabana Fortress in Havana, where he was 
responsible for the execution of hundreds of anti-Communist opponents.  
Guevara was then appointed Minister of Industry and later President of the 
National Bank of Cuba, where he triggered an economic downturn for the 
people of Cuba. 
 
Throughout he history of medicine there has existed many physicians 
involved in armed political revolutions.  Jean Paul Marat, M.D. help instigate 
the 1789 French Revolution and John Rolph, M.D. was politically active in 
the unrest in Upper Canada in the early 1800’s.  Sun Yat Sen, M.D., a 
western-trained physician was the most successful of the physician 
revolutionaries and became president of China in 1912 after the overthrow of 
the corrupt Manchu dynasty.  Marat, Rolph, Guevara, and Sun Yat Sen 
trained to heal people individually but later decided to take a wider 
approach and instead took radical actions to improve the health and welfare 
of people in their respective countries. 
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Introduction 
 
Throughout the history of medicine, physicians were involved in armed political revolutions.  
Out of frustration of ineffectiveness or grandiose motivations, these physicians had chosen to 
abandon medical practice and instead emerged to ignite political reform.  Often, limited 
attention is focused on the role that their education and profession played in their lives.  For 
example, most popular images of revolutionary icon ‘Che’ Guevara focused on his wild, 
unkempt hair and Monte Cristo No. 4 cigar, and not on his years studying medicine at the 
University of Buenos Aires (James 1969). The following essay attempts to explore the 
motivations, ideals, and accomplishments of Ernesto ‘Che’ Guevara.  In addition, three other 
multifaceted physician-revolutionaries will be discussed, including Chinese president Sun 
Yat Sen, Canadian rebel Dr. John Rolph, and French revolutionary Jean-Paul Marat.  Sun and 
Marat are notable figures in the history of medicine but Guevara and Rolph are often 
overlooked or completely forgotten.   
 
The purpose of this paper is not to compile a detailed account of their lives, but instead 
provide a selection of events that may have contributed to the ideology and revolutionary 
actions of the aforementioned physician-revolutionaries.  
 
‘Che’ Guevara – Early Life 
 
Ernesto Guevara de la Serna was born, prematurely, on June 14, 1928 in Rosario, Argentina.  
He would be the first of five children of Ernesto Guevara Lynch and Celia de la Serna.  Both 
parents were from a long lineage of wealthy aristocrats.  Celia had an unusual connection 
with her son, as she blamed herself for causing his chronic lifelong affliction - asthma.  When 
Ernesto Jr. was two, his mother took him swimming on a cold day, and he suffered an asthma 
attack.  Ernesto Sr. quickly moved the family to Alta Garcia in the drier province of Cordoba 
with the hopes of alleviating the asthma attacks.  In Alta Garcia, despite his asthma, Ernesto 
Jr. remained active and fit.  His homelife was unconventional in the sense that bicycles were 
ridden in the house and people ate whenever they were hungry.  In spite of the latest fashion 
trends from London and Italy that other youths followed, he always wore a dingy shirt and 
baggy pants held up with a clothesline. (James 1969)    
 
‘Che’ Guevara – Academic 
 
In 1947, Ernesto Guevara enrolled in medicine at the University of Buenos Aires, which 
completely surprised his friends, who had expected the mathematically oriented student to 
enter engineering.  Guevara describes his own motivations (Grassi 1968): 
 

Like everyone, I wanted to succeed.  I dreamed of becoming a famous 
medical research scientist; I dreamed of working indefatigably to discover 
something which would be used to help humanity, but which signified a 
personal triumph for me.  I was, as we all are, a child of my environment. 
  

Guevara’s other motivations for entering medicine may be due to wanting to discover more 
about his asthmatic condition or his mother’s recently diagnosed cancer (Harper 1969). 
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During his studies he took some time off with a friend to work as nurses at a Leprosarium in 
San Pablo, Peru.  They were well liked as they treated the patients like human beings, 
organising soccer games and outings.  He returned from his experience to finish his final 
exams.  In his medical education, he found the humanism lacking (Grassi 1968):   
 

Almost everyone knows that years ago I began my career as a doctor.  And when I 
began as a doctor, when I began to study medicine, the majority of concepts I have 
today, as a revolutionary, were absent from my store of ideals. 

 
After graduation, Ernesto began a motorcycle trip with some friends around parts of South 
America.  He was described at this time as being more interested in archaeology than 
politics. Guevara describes the human suffering he saw on his trip (Grassi 1958): 
 

I came into close contact with poverty, hunger, and disease, with parents unable to 
treat a child because of lack of money, with the stupefaction produced by continual 
hunger and punishment to the point where a father can accept the loss of a son as 
unimportant. 

 
Guevara’s experiences helped shape and mould his personal and political ideology. 
 
‘Che’ Guevara – Ideology 
 
Guevara developed a very humanistic ideology.  It was based on love for humanity, human 
significance, and the desire to combat misery and injustice (Lowey 1973).  He believed that 
revolution must be guided by love for the people.  These are lofty and admirable ideals, but 
as a freshly graduated medical student, they were still untested.     
 
‘Che’ Guevara – Revolution 
 
In 1955, Guevara met Fidel Castro.  With armed guerrilla attacks, they successfully managed 
to remove the Batista government from Cuba.  In the early stages, Guevara acted as camp 
physician but soon became more involved in command (Grassi 1968):    
 

There at my feet was a knapsack full of medicine and a box of ammunition.  I could 
not possibly carry both; they were too heavy, I picked up the box of ammunition, 
leaving the medicine, and started to cross the clearing, heading for the campsite. 

 
After the revolution, ‘Che’ (his nickname meaning – ‘buddy’) became commandant of La 
Cabana fort in Havana.  During his post, he was responsible for execution of hundreds of 
anti-Communist prisoners.  There are accounts of Guevara personally executing high-ranking 
prisoners (Mora 1969). 
 
In 1961, Guevara was appointed Minister of Industry and later President of the National 
Bank of Cuba.  During this period, he freely printed money (Signing it ‘Che’) and 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 213 ~

implemented an unsuccessful industrialisation program.  These failures led to an economic 
downturn for the people of Cuba (James 1969). 
 
‘Che’ Guevara was killed in 1967 attempting to initiate a communist revolution in Bolivia. 
 
Sun Yat Sen 
 
Sun Yat Sen, founder of the Chinese Republic and skilled surgeon (Doberneck 1997), 
provides an ample contrast for the previous subject.  Although there are many differences 
between Sun Yat Sen and ‘Che’ Guevara, there are many important similarities as well.  
 
Sun was born on November 12, 1866 in a small village in southern China, near Canton.  
Much of his early life was spent working on the family farm.  When Sun was ten years old, 
there was finally enough money to send him to school.  Sun was inquisitive and rebellious, 
and was severely reprimanded for questioning a teacher, who had made him continually 
practice calligraphy and recite Confucian texts he did not understand (Ma 1996).  In 1879, 
Sun joined his successful brother in Hawaii and attended a school run by the Church of 
England.  Sun had much respect for Western education and religion, and in the future he 
would be baptised to Christianity, despite the protests from his brother (Dodds 1981). 
 
A significant event in Sun’s education was when he enrolled in medical school in Canton in 
1886.  He would later transfer to the newly formed medical school at the University of Hong 
Kong and be in the first graduating class in 1892.  Both of these schools taught ‘western-
style’ medicine.  
   

I transferred to the Hong Kong Medical College and studied for five years, for I 
thought that medicine was also a kind of art to help the needy and relieve the 
distressed.  However, I thought that to help people with medicine was still a limited 
means, and other charities the same.  Nothing is more powerful than politics.  The 
power of politics could do great good, and also great evil. (Ma 1996) 

 
In 1894, Sun abandoned medicine to pursue revolution.  Starting in 1896, Sun spends most of 
his time in exile, but continues to rally against political adversaries.  On October 10, 1911, 
Sun’s forces rise up against the corrupt Manchu dynasty, which allows the opportunity for 
other provinces to revolt as well.  Sun returns in the following year to be inaugurated as the 
president of the Republic of China.  Due to further conflict, he was forced into exile again.  
In 1925, Sun Yat Sen died of liver cancer, still attempting to reunite the country. (Young 
1975) 
 
John Rolph 
 
John Rolph, born on March 4, 1793, was the 2nd of 13 children of an English physician in 
Thornbury, Gloucestershire.  Little is known about the early life of John Rolph.  He was a 
very bright individual and in London studied both law and medicine, concurrently.  In 1821, 
he settled in Upper Canada and practised both law and medicine, often moving from a legal 
case to a medical case in a single day (Gryfe 1975).  An influential reformer, Rolph opposed 
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the powerful Family Compact and elite of Upper Canada.  He gained a position in the 
legislative assembly and became involved in the Rebellion of 1837.  William Lyon 
Mackenzie had convinced Rolph to take part in an armed overthrow of the government that 
would put Rolph as head of the provisional government.  Gryfe (1975) describes the events 
before the attack. Rolph approached Mackenzie with a white flag of truce and tried to 
convince Mackenzie to accept an offer of truce from the government forces.  However, the 
government forces received word that additional military support was soon arriving and they 
withdrew the offer. The disorganised rebellion quickly failed.   
 
Rolph managed to escape to the US but returned to Canada in 1843, when amnesty was given 
to participants of the failed rebellion.  Rolph became an educator, founding a school that 
became part of the University of Toronto.  Today, he is known as the “Father of medical 
education in Ontario”.       
 
Jean-Paul Marat  
 
Jean-Paul Marat was born on May 24, 1743 in Boudry (in what is now Switzerland).  Marat 
would later write about his early desire for greatness and fame (Nockels 1994): 
 

The only passion that devoured my mind was the love of fame, but as yet it was 
only a fire smouldering under the ashes. 

 
He began his medical practice in London in 1765.  He often worked as both a doctor and a 
veterinarian.  He became physician to the guard of Charles X of France, where in addition to 
the health of the guards, he was also responsible for the health of the horses.  He was a 
prolific writer of scientific and political works and he founded a political newspaper 
(Appleyard 1971).   
 
Marat became one of the most strident and violent of the voices in the French Revolution, 
and was especially known for his bloodthirsty opinions.  Mamlock (1919) described Marat as 
“one of the revolutionaries who for cruelty put Nero and Ivan the Terrible in the shade”. 
 
Conclusions 
 
As medical students, it is easy to get focused on the physiology and diagnosis of disease.  It 
is important to remember that by improving the underlying social determinants of health 
(such as income, education, etc …) there is a greater impact on a population’s health and 
welfare than is possible diagnosing conditions.  The discussed physicians may have taken 
extreme actions, but they were faced with overwhelming poverty and disease.  There is a 
saying that there are two types of doctors.  One spends their entire life fixing broken legs and 
the other goes out and fixes the hole into which people were falling.  It is not too difficult to 
decide which kind of doctor to become. 
 
The current Canadian political arena is scattered with doctors.  An important lesson from 
history for them would be too remember and cherish their training that places beneficence, 
non-maleficence, and justice at such high standards. 
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‘Che’ Guevara, Sun Yet Sen, John Rolph, and Jean-Paul Marat are better known for their 
political actions than for their medical skills.  Medicine and politics are closely linked, and as 
prominent physician-politician Rudolph Virchow explains, “medicine is a social science, and 
politics is nothing but medicine on a grand scale”. These four physician-revolutionaries took 
radical actions in order to change the entire system.  Unfortunately, these physicians pursued 
armed revolution as their vehicle for change, and Mao said it best that “a revolution is not a 
tea party”.  However, what makes physician-revolutionaries such enigmas is the inherent 
contradiction on the medicine intent on saving lives, and armed revolution that necessitates 
the sacrifice of lives.  
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ABSTRACT 
 
The history of the Canadian health care system has been indelibly marked by 
Canada’s countless efforts to renew and redefine our commitment to health 
care while attempting to capture and embody those values most cherished by 
Canadians.  

 
Our journey towards the institution of a system of social justice that has 
since become the emblem of our national character began in Saskatchewan 
with a now infamous name in Canada, Mr. Tommy Douglas.  Since its’ 
conception, the health care system in Canada has been pushed in and out of 
the political arena.  Beginning in the 1960’s with Prime Minister Defenbaker 
and the Hall Commission, Canadians have witnessed several ‘Royal 
Commissions’, which have attempted to consciously articulate and epitomize 
the Canadian health care ethic.  Most recently, the Romanow Commission 
has completed its’ cross country trek in an attempt to once again address the 
sustainability of the health care system in Canada and define the values that 
underpin the ‘Canadian Way’ of delivering health care.  A closer examination 
of all that has transpired in the Canadian health care arena reveals 
unequivocally that the questions Mr. Hall and Mr. Douglas had attempted to 
answer in the early 1960’s still have yet to be resolved today. Health in 
Canada continues to be an “ongoing process” just as Mr. Tommy Douglas 
had suggested it would be.   

 
It is the intent of this paper to briefly address, from an historical perspective, 
the role that the medical profession has played in advocating for the 
sustainability of Medicare and a system of social justice as the panicle of 
Canadian health care.  Particular attention will be given to the history of 
labor disputes among the medical profession and the messages that such 
disputes have sent regarding the profession’s opinions of sustainability in 
Canadian health care and our continued embrace of a solidaristic health care 
ethic. 
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How it all Began…. 
 
Publicly funded health care was very much a prominent reform ideal during the economically 
depressed ‘30’s in rural Saskatchewan.  As mothers and their families watched their health 
erode with the dust blow winds of the 30’s, the struggles of those who had immigrated to the 
prairies for a better way of life seemed to reach a critical point.  In the harsh conditions of the 
prairies, staying healthy was a financial burden that few families could bear.  The financial 
burden, the endless struggles, loss and sorrow, will not soon be forgotten as the important 
precursors to what we now call Medicare in Canada.  It was out of this very dreadful 
landscape that a provincially funded health care system was carved in Saskatchewan- a 
system that would cover hospitals, and doctor’s bills (Mcpherson & Moses, 2000). 
 
Medicare as we know it today in Canada is the product of a visionary, Mr. Tommy Douglas 
who is perhaps most infamously associated with the indelible title of ‘Founding Father of 
Medicare,’ the most advanced health care system in the world.  Tommy Clement Douglas 
was born in October 20th, 1904 in Falkirk, Scotland (Swerhone, 1980). In 1911 he and his 
mother and sister moved to Winnipeg to join his father who had moved the year before.  
Shortly after his move to Winnipeg, Tommy was diagnosed with osteomyelitis in his right 
leg.  As a child in a new country his family was not wealthy and could scarcely afford to pay 
for the best or most immediate treatment.  The delay nearly cost Tommy his leg.  Many 
believe that this experience marked the beginning of Mr. Douglas’ mission towards the 
establishment of a universally accessible publicly funded health care system (Lewis, 1982).   
 
At the age of 20 years Tommy Douglas has set his sights on a career as a preacher.  He 
enrolled at Brandon College in Manitoba, founded by the missionary Baptists of Ontario. In 
the fall of 1929, Tommy became a minister at Calvary Baptist church in Weyburn 
Saskatchewan.   He was welcomed with open arms and his time there was marked by a first 
hand experience of the destitution that the economic depression had bestowed upon the 
prairies.  It was his experiences with the overwhelming unemployment and chilling poverty 
that transformed Tommy Douglas from a clergyman into a social activist (Swerhone, 1980).  
In the 1930’s Douglas entered politics in Saskatchewan as a member o f the Cooperative 
Commonwealth Federation (CCF), the precursor to the New Democratic Party.  Tommy 
Douglas was very much a socialist, and ultimately led the first provincial government in 
Canada.   From 1944 to 1964, the CCF formed the government in Saskatchewan, led by Mr. 
Douglas and Woodrow Lloyd.  The administration became the first provincial government to 
enact hospital coverage in 1947 and medical coverage in 1962 (MacTaggart, 1972).  
 
In the mid 1940’s a small prairie town known as Swift Current marked the site of the very 
first pilot project providing province wide hospital coverage and full medical services. 
Doctors were paid salaries by the government, which interestingly proved to be more money 
than the practitioners has received in the past.  The Swift Current project proved to be 
successful and full medical services were subsequently extended to the entire province in 
1962.  Mindful of the hardships he had faced in the 1930’s Mr. Douglas was careful to 
present the provincial plan as capable of both ensuring doctor payment and meeting the 
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health needs and demands of the people (MacTaggart, 1972). His efforts however were far 
from accepted and agreed upon by all- most notable were the protests of physicians, which 
marked the very first physician strike in Canadian history.  The strike ultimately played an 
important role in shaping the national health care program.   
 
The Problem with Physicians 
 
When the provincial government put the Hospital Insurance Act to work in 1948, physicians 
mounted a sizable retaliation.  The counterattack of physicians gained worldwide attention 
and was considered a tragedy of the first magnitude.  Elements of the American Medical 
Association had critically advised physicians of the inherent dangers in permitting their 
services to be part of the publicly funded plan.  The first day the plan came into effect, 
marked the first day of the strike.  It is important to note that prior to 1948 and the CCF 
coming into power, various types of health insurance were available.  There were many 
doctor sponsored plans by non-profit organizations as well as private agencies, to which 
many Canadians subscribed.  As is often the case, Canadians were sometimes provided with 
health insurance through the terms of their employment. And so, as a result, many Canadians 
had some form of insurance and for those who did not, the sick and needy were often 
admitted to hospitals as charity cases.  The inequities however were gaping.   
 
The doctors in the province simply did not agree.  The College of Physicians and Surgeons 
feared that a full medical services program was a major step towards socialized, salaried 
medical profession, accountable only to the government.  In many ways the tenacious 
idealism inspired by Mr. Douglas was seen as a sort of communism.  The rejection of what 
seemed like ‘compulsory state medicine’ resulted in a strike by physicians that lasted some 
23 days (McPherson et al. 2000).  The government initially responded to the first doctor’s 
strike in Canadian history by recruiting doctors from Great Britain in an effort to prevent the 
mortality rate from declining.   
 
The dispute was settled after several weeks when the government agreed to limitations on 
plans to bring many doctors into salaried clinics.  To a certain degree the government had 
recognized that the fundamental health care relationship would remain to be one that 
involved independent family physicians, continuing to bill on a fee for service basis, and 
patients (McPherson et al. 2000). Perhaps in the eyes of critics this deal incorporated a major 
weakness into the now young system; retaining the ability of doctors to operate as 
independent entrepreneurs, working to a large degree in isolation from the skills of nurses 
and other practitioners.   
 
Still today, the payment arrangements of the late 1940’s remain.  Many doctors continue to 
be compensated for their interventions in the curative model- tests, prescriptions and surgery.   
 
The Hall Commission- Canada’s First Royal Commission 
 
In 1964, Canada’s very first Royal Commission spearheaded by Emmett Hall, recommended 
a national health care system modeled on the Saskatchewan plan.  With the passage of the 
Hospital Insurance and Diagnostic Services Act 1958, providing government-sponsored 
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hospital coverage to all Canadians, the federal government had no plan to extend their 
commitment to health care to embody full medical services coverage at that time.  However, 
in 1968, the outlook changed with the implementation of the Medical Services Act providing 
health insurance to all Canadians.  In the end, the Medicare system founded in Saskatchewan 
became the model for the rest of the country.  The result was not quite socialized medicine 
because doctors were not paid salaries.  On the contrary, doctors continued to work on a fee 
for services basis, billing not the patient but a third party, namely the government.  The 
system in many ways came to be recognized as embracing both the elements of private 
practice and public payment.  Since this time physicians have lobbied effectively to secure 
their position as private practitioners, and continuously reject the potential of becoming 
salaried employees.   
 
The Growing History of Labour Disputes and Canadian Physicians 
 
Once upon a time it used to be considered calamitous for doctors to walk off the job and 
leave their patients to fend for themselves or rely on hastily staffed, back-up treatment in 
hospital emergency rooms (O’Malley & Wood 2003).  It seems most recently Canadians 
have come to expect striking doctors as a part of the negotiating process between doctors and 
governments- a norm that was certainly not commonplace in the late 1940’s.   In 1999 
Canadians witnessed a doctors’ strike in British Columbia, a narrowly averted doctors’ strike 
in Alberta, and warnings of severe doctor shortages in Ontario.  In 1998, 65 surgeons at 
Sacre Coeur Hospital in Montreal withdrew their services for two days to protest against the 
hospital canceling elective surgery to reduce the number of emergency room patients 
(O’Malley et al, 2003).   Perhaps most recently the discontentment of physicians in 
Newfoundland and Labrador resulted in a seventeen day long strike beginning on October 1st 
2002.  What follows is a brief outline of what the Canadian headlines have read throughout 
the past four years in relation to health care. 
 
British Columbia Physicians Strike Over Workforce Issues 1999 
 
In 1999, nearly 25 physicians took their battle with the BC government to the next level as 
they walked off the job in Prince George.  Among the striking doctors were anesthetists and 
surgeons- the central issues of the job action focused upon the inadequacy of governmental 
funds to ensure that there were enough physicians to meet the areas needs.  The concerns of 
the British Columbia specialists affected primarily elective surgery; the effects of the job 
action were perhaps more far reaching.  A five million dollar gap between physicians and 
government resulted in recruiting difficulties to rural areas of British Columbia and 
inadequate services to meet population needs (eCMAJ, 1999)  
 
New Brunswick Physicians Walk off the Job 2000  
 
Following the job action in British Columbia, New Brunswick doctors took action in 2000 
leaving the job to pressure the government for more money and better working conditions.  
Doctors, looking for equity with their adjacent Nova Scotia colleagues, threatened to stay off 
the job for as long as it took to improve doctor’s incomes, not just for themselves, but in 
order to recruit new doctors to the province, to decrease workload, and ease doctor burnout.  



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 220 ~

The inherent gaps in communication and promises between the provincial government and 
Bernard Lord ultimately resulted in the appointment of a mediator, Tom Kuttner to bring the 
two sides closer together (O’Malley et al., 2003).   
 
Doctors take Action in Newfoundland- for the “Future of the Health Care System” 
 
Claiming that their actions were for the betterment of the health care system in the province, 
doctors in Newfoundland and Labrador went on strike October 1st 2002.  The province’s 930 
physicians took their battle to achieve fee parity with Maritime Colleagues to a level of 
desperation.  With fees nearly 50% lower than those of New Brunswick and Nova Scotia, 
and critical shortages of physicians in the province, the protests of some 930 Newfoundland 
physicians captured national attention.  The president of the Newfoundland and Labrador 
Medical Association, Dr. John Haggie, clearly stated that the provinces doctors were tired of 
dealing with the constraints of the system, and attempting to explain long wait lists to 
patients (Wharry, 2002). 
 
The strike lasted seventeen days, and interrupted or suspended some 30,000 medical 
procedures.  With its’ resolution, there was a $50 million dollar gap between government and 
physicians and an agreement to binding arbitration.  On October 18th the doctors returned to 
work with the certain support of the public armed hopes of a new contract.  The massive 
backlog of patients and procedures as a result of the strike were estimated to take nearly one 
year to clear.   
 
Striking Canadian Doctors—The Issues Then and Now 
 
In 1948, the revolts against Tommy Douglas and his socialist ideals resulted in the very first 
physicians’ strike Canadians had experienced.  The fears of physicians were focused upon 
the threat of compulsory medicine and the potential of becoming salaried government 
employees to whom they would be solely accountable.  The resolution of this strike took 
some 23 days and ultimately resulted in doctors to a larger degree maintaining the autonomy 
they desired within a socialist framework.   The issues manifested today in the recent rash of 
doctor’s strikes across the country are perhaps not so much rooted in the idealism inspired by 
Tommy Douglas as by the desperation of physicians.  When the British Columbia physicians 
walked off the job in 1999, the core issue was the lack of rural doctors, and the inherent 
difficulties in recruiting physicians to the area.  Ultimately a $250 million dollar health care 
package complemented by a $40 million dollar funding boost to maintain the province’s rural 
physicians resulted in a speedy resolution to the job action.  Perhaps unilaterally the protests 
across the country today are in some ways rooted in the common problems of being 
overworked, underpaid, and compensating for the scarcity of rural doctors.  In addition, 
fewer doctors are now choosing family medicine, preferring medical specialties such as 
obstetrics and gynecology.  The steady decline in physicians choosing family medicine 
inherently threatens the future of the Canadian health system.   
 
Through it all, physicians have consistently managed to maintain the ambivalent support of 
the Canadian public in all that they do.   Perhaps such public support is reminiscent of the 
perceived position of prestige and autonomy that physicians hold in society.  Even masked 
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by their remuneration concerns, there is something inherently unique about the public’s 
sympathy and acceptance of physicians’ status in society.  The strike of 1948, and doctor’s 
reactions to health care insurance schemes played an important role in shaping the national 
health care program.   In many ways the degree of influence continues today.  The question 
remains however, how appropriate is it for physicians to simply walk off the job?  Is there 
something so inherently unique about a physicians’ work that should prevent such job 
action? And if not, how consistently can public support be sustained? How important is it to 
hear the ‘doctor’s voice’ and opinions on matters which concern national health care? 
 
A Piece of Jewish History Regarding the Voice of Striking Physicians 
 
In attempting to conceptualize precisely what labour disputes involving physicians have 
meant to the evolving history of health care, it is quite intriguing to glimpse into cultures and 
religious groups who have established codes of conduct and even laws around physician 
strikes.  Physicians’ strikes and Jewish law present a very unique and perhaps thought 
evoking perspective on the right of physicians to strike and how somehow the actions of such 
a group of professionals are perceived as different than any other.  The Israeli physicians 
strike of 1983 led to a series of rabbinic pronouncements on the impropriety and illegality of 
the strikes (Rosner, 1997).   The rabbinic ruling during this strike, set out in a letter to 
hospitals and physicians the following principles: 
 

“…we have heard that there are doctors who have abandoned their  work in 
the hospital and forsaken their patients.  The situation is such that the number 
of physicians available in the hospital is even less than usually present on the 
Holy Sabbath.  Assuming that the latter is the minimum needed for the saving 
of life which is permissible on the Sabbath, the halacha is clearly spelled our 
in the Schulchan Aruch (Yoreh Deah 336:1): ‘ a physician who withholds 
himself from healing is guilty of shedding blood” (Rosner, 1997). 

 
It is a cardinal principle of Judaism that human life is of infinite value.  The Sabbath and 
even the Day of Atonement are seen as being set aside in order to preserve human life while 
all other rules are suspended.  In essence, according to Jewish law saving lives is the 
obligation of both the individual and a communal obligation.  The expectation is that a 
physician in possession of skills and knowledge far beyond that of a common man is 
obligated to use such skills to heal the sick.  In the context of the physicians’ strike of 1983, 
and doctors’ nation wide refusal to work, the vast consensus was that it was both illegal and 
immoral for physicians to refuse to provide services and report for their innate duty to heal 
the sick.  Financial considerations were considered to be immaterial with the unanimous 
acceptance of such a resolution.  Jewish law does however allow that physician are entitled to 
receive appropriate compensation for their work in the form of wages and fringe benefits, 
governmental or otherwise (Rosner 1997). 
 
Despite the establishment of such an unambiguous and significant portion of Jewish law, the 
inherent difficulty of clarifying the steps that would be sanctioned by the law to enable 
physicians to receive the compensation they consider appropriate when confronted by a 
difficult governmental employer.      
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Canadian Medicare on the Brink of Crisis Since the 1970’s 
 
The storm clouds over Medicare in Canada, which have ultimately lead to the labour disputes 
among physician groups began brewing in the 1970’s with what can be described as an 
erosion of funding.  In the mid-70’s a fiscal crisis emerged in response to increased interest 
rates, inflation, and recessions in many parts of the country.  In Canada, interest rates were 
set high and inflationary targets were set low, resulting in weak and negative economic 
growth, and increased budgetary deficits (McPherson et al, 2000).  In the 1980’s the federal 
government began reducing its cash support for Medicare.  Now, instead of the previous 50-
50 cost sharing arrangement, the government redefined a funding formula, which was 
contingent upon a percentage of the GDP.  Later the percentage was decreased to nearly 11% 
of health care cost.  By 1995 nearly $20 billion dollars had been removed by the federal 
government from programs like health, education, and social assistance.  The government by 
this time had managed to create a huge budgetary surplus, and a firm commitment to re-inject 
these funds back into health care was not truly agreed upon until the recent First Minister’s 
Accord in February of 2003.   
 
Canadian Health Care: The Romanow Commission…Where are we now? 
 
A clear perception of all that has contributed to the struggles of physicians and Canada’s 
socialist health model as a whole are critical to understanding where Canada finds itself 
today.  At present, perhaps most Canadians, including physicians would agree that the 
fundamental, yet not exclusive solution to Canada’s health care concerns is increased federal 
funding.  A vast majority of Canadians are finding themselves coping with a system 
becoming more and more reminiscent of the United States.   In an effort to rediscover the 
values, ethics and principles the underlie Canadian health care, the country has once again 
put forth another Royal Commission on Health Care.  In many ways the issues of 
sustainability and accountability and socialist idealism that were dealt with by Justice Hall 
are still pervasive today and have become apparent throughout Mr. Romanow’s cross country 
expedition.  The work of the late 1940’s in Saskatchewan still proves to be the foundation for 
the principles, strategies, and foresight with which Canada continues to build a health care 
system that embraces equity, public administration and decentralized control.  No longer do 
the voices of health care professionals dare to question the ‘idealism of socialism,’ rather just 
the country’s ability to maintain it.  Remaining ever cognizant of the tempting bureaucracy to 
the South, the physicians’ voice is once again a valued centerpiece in the struggle to find the 
best solutions.  As the country continues to balance the desire for more and better services 
against its’ collective ability to pay for it, physicians find themselves caught in a trap of ever 
increasing expectations and a system unable to pay for the demands set forth.   
 
As for the Future…. 
 
What does the future hold for the Canadian Medicare System?  It would seem that Canadians 
are actively supporting the principles of socialist medicine and the physicians who are one 
key element in the continuing functionality of the entire system.  Perhaps the most 
fundamental difference in Canadians now and Canadians 60 years ago is the fact that there 
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are now generations who have never known the underlying forces of inspiration that led to 
Medicare as Canada has come to know it.  Far too few young Canadians realize the pain of 
not having access to health care, no matter what their income status- a pain that thankfully 
Mr. Tommy Douglas realized all to clearly.  Interestingly enough, Tommy C. Douglas (1904-
1986) was not a doctor; he was a politician.  His contributions to Canadian health care were 
not based on medical skill but passion.  His passion was socialized medicine, and the 
implementation of a universally accessible system of care that has without question become 
the envy of the world.  Where does the physician fair in the hierarchy of Canadian history?  
Quite prominently it would seem.  Physicians consistently seem to sustain significant public 
support in their face off with government.  The voice of physicians has been both a coveted 
and valued component of health care, as Canada understands it.  The group was the first to 
attempt to evade the idealism of Mr. Douglas nearly 60 years ago, and today they are perhaps 
more vocally than ever protesting to maintain it.  Often veiled by their desires for adequate 
remuneration, physicians today, for the most part, are accepted as advocates for their 
patients, attempting to provide the best possible care.  The public’s perception of physicians 
and their respective actions throughout the evolution of Canadian health care is both an 
intriguing and pivotal cornerstone in understanding this group of highly esteemed 
professionals.  One can find very little literature documents the often-radical actions of 
physicians complemented by the public’s acceptance of the rationale for their actions.  
Without question there is a place in Canadian history and the future to come for such critical 
thought.  It is not clear whether in our system of socialist medicine that all doctors should be 
socialist, what is exceedingly clear however, is that doctors have an inherent ability to sustain 
the support of the public, sometimes with swaying ambivalence, and have an opinion that 
continues to be held in very high regard.   
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ABSTRACT 
 

Prior to 1947, there were ‘blood banks’ in many hospitals where limited 
amounts of whole blood was collected and stored in glass bottles.  If blood 
was available, patients paid the hospital $10 to $25 dollars a bottle, and 
received blood that was not crossmatched and frequently contained bacterial 
and mold growths.  A study conducted in 1945 highlighted the need for a 
national blood transfusion service, and the Canadian Red Cross Society 
(CRCS) took on that task.  The Blood Transfusion Services (BTS) division of 
the CRCS opened its first center in British Columbia in 1947.  At that time, 
having a good questioner alluding to donor health, and performing a visual 
inspection of the blood, measuring the hemoglobin, and performing a 
crossmatch was sufficient.  The Canadian public was satisfied with this 
service. 
 
As new technology emerged, tests continued to be added to the blood 
screening process.  Each unit of blood is now tested for HIV-1, HIV-2, 
Hepatitis B, Hepatitis C, Syphilis, HTLV-1, HTLV-2, and CMV (if 
requested).  In addition, there is a nationwide trial to test the efficacy of 
Nucleic Acid testing for both Hepatitis B and HIV.  Despite the 
implementation of increasingly sensitive and specific screening tests, people 
remain highly skeptical about the safety of the Canadian Blood Bank.  The 
Canadian public is not satisfied. 

 
In examining the history of Canadian Blood Banking, this paper prompts 
questions about costs and allocation of scarce resources, about changing 
social and political values, and about taking the expectation of ‘safe blood’ 
too far. 

 
At a time when the Canadian blood supply has never been safer, public confidence in the 
safety of this blood supply has never been lower.  Driven by changing social and political 
values, new testing procedures continue to be added in an attempt to meet the public’s 
expectation of blood that is 100 per cent safe.  This drive has many implications regarding 
the allocation of scarce resources in the Canadian Health Care system, and it becomes 
essential to question the appropriate use of new technology.  The purpose of this paper is 
two-fold: First, I will discuss factors contributing to the evolution of a public that has become 
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extremely fearful of contaminated blood.  Second, I will analyze the implications of this fear 
on our health care system and, in particular, the impact it has on public expectations of the 
Canadian Blood Services (CBS).  
 
In the early 1940’s, hospital-based blood banks were getting underway and sprouting 
quickly.  In Canada, these blood banks were set up independently by various hospitals, and 
run without any guiding rules or regulations.  Patients would have to buy blood from these 
blood banks for $10 to $25 a bottle (Sundararajan, 1991).  As an alternate method of 
payment, a family member of the patient could donate two to three times the amount of blood 
used.  An administration fee of $5 to $10 was charged for the transfusion procedure (Kapp, 
1995).  This meant that blood transfusion service was often not an option for the poor.  If you 
were “fortunate” enough to receive a blood transfusion, chances are you received blood that 
was not adequately cross-matched.  The blood groupings were often unsatisfactory because 
of impotent antisera with low titres and high bacterial counts (Sundararajan, 1991).  A study 
conducted in 1945 reported that many bottles of stored blood were heavily contaminated with 
molds and bacteria (Sundararajan, 1991).  Although it was public knowledge that blood 
transfusions could cause disease, there was no testing done for infectious agents.  It appears 
that, in the 1940’s, a successful blood transfusion required some financial resources, a little 
luck concerning the availability of blood, and a lot of faith that the patient would not have 
any immune reactions or contract any diseases. 
 
During the 1940’s, driven by the need to treat the injured solders of World War II, the 
Canadian government and the Canadian Red Cross Society (CRCS) created a blood donor 
program for military purposes.  Volunteer donations were collected from the public under the 
“Blood for the Wounded” campaign.  This blood donor program was a great success, and it 
did not take long for the medical establishment to push for the adoption of such a program 
for all Canadian citizens.  The CRCS was the obvious facilitator for this program (for a 
review of why the CRCS was chosen, refer to Kapp, 1995).  The Blood Transfusion Services 
(BTS) division of the CRCS was created with three main objectives in mind: (1) to supply 
every hospital free of charge with blood collected from volunteer donors by teams trained to 
perform reliable ABO and Rh testing, (2) to supply standard blood group antisera, and (3) to 
supply sterile, reusable transfusion equipment (Sundararajan, 1991).  The BTS opened its 
first center in British Columbia in 1947, and by 1949 centers were operational in most major 
cities across Canada.  In the early days of the BTS, safety was not a major concern.  
Hemolytic reactions because of improperly cross-matched blood occurred in 5 to 10 per cent 
of cases but were rarely fatal (Picard, 1995).  Infectious diseases were not viewed as a serious 
problem, except for syphilis for which the blood was screened under microscopy for the 
presence of spirochetes.  Even though cases of hepatitis were contracted through blood 
transfusions, there was no public dissatisfaction with blood services and blood was 
considered to be adequately safe, with acceptable risks (Canadian Red Cross Society, 1996).  
Having a good questionnaire about patient health, rejecting volunteers who had jaundice 
within the last year (as a screen for hepatitis), performing a microscopic exam of the blood, 
and doing a hemoglobin level was considered adequate.  
 
The next 20 years showed drastic technological and administrative advances in an attempt to 
keep up with new testing standards and increased demand.  Solutions to these demands came 
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with 100% government funding, and all centers were equipped with automated blood 
grouping and antibody screening instruments.  All donor records were computerized within a 
short time.  Blood was screened for two infectious diseases: syphilis and hepatitis B.  
According to one Registered Technologist working with the BTS, “the standard of our blood 
services was viewed as excellent in the early 1980’s” (Sundararajan, 1991). 
 
HIV was discovered in 1983, several years after the AIDS syndrome was identified (Krever, 
1997).  It was stated in the Final Submission of the Canadian Red Cross Society that “not 
least among the considerations that have led to a fundamental shift in the paradigm for blood 
collection and distribution systems around the world is the realization that they were 
structurally unprepared to meet the challenges of the AIDS pandemic” (Canadian Red Cross 
Society, 1996).  Prior to this pandemic, the public was content with the blood services, and 
deemed the associated hemolytic reactions and infectious disease transfusion risks acceptable 
(Picard, 1995). 
 
The knowledge that there was a new, untreatable disease came at a time when antibiotics and 
vaccines had lulled people into feeling invulnerable.  The realization that there are lethal 
entities that we do not yet know about  to an explosion of terror, and the Canadian society 
became extremely fearful of this “AIDS disease”.   When the public became aware that HIV 
was being transmitted to patients via blood and blood products, an emotional pandemic 
erupted.  The concept of ‘bad blood’ became a popular theme.  Natural blood purifiers that 
had fallen out of favor in the 1950’s again became good sellers.  Stories portraying 
devastating life events of “innocent Canadians” that contracted HIV through blood 
transfusions received tremendous publicity.  Books such as Bad Blood:  the Tragedy of the 
Canadian Tainted Blood Scandal (Parsons, 1995), and The Gift of Death (Picard, 1995) 
painted alarming pictures of the failed response of the CRCS to protect Canadians from this 
devastating illness.  As a direct consequence of this ‘bad blood’, all faith was lost in the BTS. 
 
It is not the goal of this paper to analyze the adequacy of the response by the CRCS to the 
HIV outbreak, rather it is important to make the connection between events surrounding the 
“HIV scandal” and consequent expectations that have been placed on blood services in 
Canada.  As a direct result of the blood tragedy in the 1980’s, the Krever Inquiry (1993 – 
1997) was initiated to examine the causes of this tragedy and to recommend solutions for the 
future.  The Canadian Blood Services (CBS) was created as a direct result, and took over the 
role of the BTS of the CRCS in 1998.  The main goal of the CBS was to “bring about the 
necessary changes, with safety as the prime directive” (Report to Canadians, 1999).  With 
such an emotionally charged public, it is easy to understand why the CBS placed emphasis 
on the steps that were being taken to increase the safety of the blood supply.  In a recent 
consensus statement published by the CBS, “most stakeholders expressed confidence that 
everything that can be done is being done to protect the blood supply (King, 2002).  
However, as new tests continue to be added at incredible costs for potentially small 
increments in safety, one has to question whether we have taken the notion of safe blood too 
far.  We are currently living in an environment where risk-free blood has become the only 
acceptable blood for the Canadian public.  This increasingly expensive expectation is 
occurring at a time when one of the biggest goals of our Health Care System is to reduce 
expenditure, and budgetary allocations and cutbacks are the order of the day.   
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Driven by the desire to win back public satisfaction, new blood screening tests continue to be 
implemented.  However, there seems to be little consideration concerning the costs of these 
tests compared to the increased efficacy they provide.  For example, Nucleic Acid testing 
(NAT) is currently being investigated for Hepatitis C (HCV) and HIV testing, with the 
expectation that these viruses will be detected somewhat earlier and in smaller amounts.  As 
preliminary results, the CBS has reported the following: although math modeling predicted 
that NAT could detect three to five cases of HCV a year, only one positive case has been 
found in the first 18 months in the first one million samples tested.  The currently observed 
rate of HIV NAT positive donations in the U.S. is one in 2.7 million donations, and it is 
anticipated that the yield in Canada will be even lower (CBS).  In light of these findings, is it 
appropriate to continue shipping a sample of each unit of blood to the few centers in Canada 
that are equipped to do this testing?  Does it make sense to carry on with the intended plan of 
converting all current CBS laboratories to laboratories that are able to carry out the NAT 
testing? 
 
Apart from the implementation of new tests, old testing methods that may no longer be 
necessary are likely to be continued.  Assuming that the NAT will be implemented as a 
routine testing procedure, there may be no need to continue the old testing for HIV and HCV.  
Yet it appears that the plan of the CBS is to continue testing using both the NAT and the 
antibody test.  This decision would be based purely on fear of public disapproval rather than 
scientific evidence.  Similarly, the test for syphilis, which no longer has any justified 
benefits, continues to be conducted. The following statement was published recently in the 
journal Transfusion: “despite the national decline and control of syphilis; despite the 
availability of penicillin; despite the fact that direct donor-to-patient transfusion, which was 
the vehicle for the transfer of syphilis, is no longer done; despite the fact that it has been 
accepted for 50 years that the serologic test for syphilis becomes positive only after the 
spirochete is probably no longer in the blood; despite the fact that 35 years have passed since 
a recorded case of transfusion-transmitted syphilis; and despite the evidence that syphilis 
screening is not helpful in the prevention of post-transfusion AIDS, the testing of all blood 
components still continues (Schmidt, 2001).  The main argument for the continuation of 
syphilis blood testing is that blood banks are performing a service to the public by doing 
syphilis screening.  This seems to be an invalid argument when one considers the fact that 
patients are no longer routinely tested on admission to hospital. 
 
In conclusion, I believe that it is crucial to question whether we have gone too far in the quest 
for blood that is 100 per cent safe.  It is highly unlikely that transfusions will ever be risk 
free.  Current levels of confidence must be based on the understanding that there may well be 
something out there that we don’t know about, just as we were not aware of HIV twenty 
years ago.  In light of this, it becomes essential to think about the appropriate allocation of 
our health care resources as we spend more and more money trying to attain what is 
essentially unattainable.  Instead of adding costly tests to win back public confidence, 
emphasis should be placed on educating the public as to the risks and benefits associated 
with blood transfusions.  Publish the risks of contracting HIV through blood transfusions, 
and compare these numbers to the number of Canadian’s that die each year from a side effect 
of a commonly taken medication.  Publish the costs of adding NAT to the screening process, 
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and compare this to the extra efficacy this testing will provide.  In a time where is of 
fundamental importance to reduce expenditure and create a health care system that is 
financially accountable, it is of paramount importance that we make informed decisions 
concerning the costs and benefits of the testing of our blood supply.  How can we balance 
decisions based on scientific evidence with those based on public pressure?  Blood products 
save tens of thousands of lives each year in Canada, yet the media continues to reflect on the 
3,000 who may die from the HIV and Hepatitis C infections of the eighties (Final 
Submission, 1996).  We must move past the mistakes that were made in the early 1980’s.  
Using scientific based reasoning and public health education, we must overcome this 
excessive fear of ‘bad blood’ and restore realistic confidence in the Canadian Blood 
Services.  
 
References 

 
1. Canadian Blood Services pamphlet: A Report To Canadians: a summary of 1999 / 2000. 
2. Canadian Blood Services.  Safety is paramount. 13 Dec.  2002.  

<http://www.bloodservices.ca/centreapps/internet/uw_v502_mainengine.nsf/web/8DFE21E7E9A6322F852
56AB100687DE2?OpenDocument> 

3. Final Submission of The Canadian Red Cross Society to the Commission of Inquiry of the Blood System in 
Canada.  4 (1996): 1 – 14. 

4. Kapp, Richard.  “Charles H. Best, the Canadian Red Cross Society, and Canada’s First National Blood 
Donation Program.” CBMH / BCHM 12 (1995): 27 – 46. 

5. King, S.M., AuBuchon, J., Barrowman, N., JOllea, G., Giroux, M., Kim, W., Kreppner, J., Millson, P., 
Squires,B., and Shaul, R.Z.  “Consensus Statement from the consensus conference of blood-borne human 
immunodeficiency virus and hepatitis: optimizing the donor-selection process.”  Vox Sanguinis 83 (2002): 
188 - 193. 

6. Krever, J.  (1997).  Commission of Inquiry on the Blood System in Canada, Final Report.  Vol 1, p 3 – 89. 
7. Parsons, Vic.  Bad Blood:  the Tragedy of the Canadian Tainted Blood Scandal.  Toronto, Ontario, Ca: 

Lester Publishing Ltd, 1995.  
8. Picard, Andre.  The Gift of Death.  Toronto, Ontario, Ca: Harper Collins Publishers Ltd, 1995.  
9. Schmidt, PJ.  “Syphilis, a disease of direct transfusion.”  Transfusion 41.8 (2001): 976.  
10. Sundararajan, Shanta.  “Safe Blood:  A Technologist’s History of the Canadian Red Cross Blood 

Transfusion Service.”  The Canadian Journal of Medical Technology 53 (1991): 75 – 78. 
 

 
 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 229 ~

WALKERTON, WEST NILE, AND WAR: POLITICAL AND SOCIAL 
INFLUENCES ON PUBLIC HEALTH SPENDING 

 
By 

 
Monika Dutt 

Queen's University 
 

Preceptor:  None 
 

ABSTRACT 
 

The “crisis” being experienced by the Canadian healthcare system dominates 
news headlines. Individuals and government officials are requesting more 
money for areas such as diagnostic equipment, medication, and salaries. The 
focus is predominantly on curative medicine; little attention is being paid to 
public health.  
 
The preventive nature of the public health system is such that its successes 
are vitally important yet often indiscernible. However, its failures are 
quickly, and often tragically, obvious – the recent Walkerton disaster or the 
deaths due to tuberculosis in Toronto’s shelters indicate the chaos that can 
occur when public health vigilance is not maintained. Globally, one can look 
to the high rates of diphtheria in Russia, or the rise of  water-borne diseases 
in Iraq for glaring examples of how weaknesses in public health 
infrastructure can lead to much devastation.    
 
In Canada, many public health workers are claiming that the system is in 
disarray, that public health has become even less of a priority over recent 
decades, and that urgent funding is required in order to maintain the 
excellent standard of health Canadians are accustomed to.   Funding of 
public health is one indicator of the priority accorded to it by the government 
and the public. This amount (in actual and relative dollars) can be studied 
through annual government financial reports. Correlations will be made 
between fluctuations in relative funding for public health over the last sixty 
years and the concurrent social, political and economic climate. 

 
The list of health issues that affect the majority of the world’s population is led by lower 
respiratory conditions, followed by perinatal conditions, HIV/AIDS, diarrheal diseases, road 
traffic accidents, malaria and tuberculosis. The list for Canada is somewhat different; the 
leading cause of mortality is circulatory system diseases, followed by other illnesses such as 
cancer, respiratory diseases, and unintentional injuries. The predominant factor that these two 
lists have in common is that the majority of conditions that they encompass are entirely 
preventable.  Prevention of illness, injury, and disease is the primary goal of public health 
programmes. Public health covers a wide range of services, including areas such as 
communicable diseases control, health education, and tuberculosis prevention. However, 
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public health priorities vary greatly at different times and different places. For example, 
when one considers a universally required substance such as water, people without access to 
clean water are plagued by water-borne diseases. In Canada, a country with extremely clean 
water, the E. coli outbreak, which occurred in Walkerton, Ontario in 2000, is a national 
tragedy. 
 
Dr. Murray Mcquigge, the Medical Officer of Health in Walkerton at the time of the 
outbreak, states that there is a “crisis in public health funding in Canada1.” In order to claim a 
statement such as this to be true, one must have knowledge of the historical allotment of 
funding for public health. A literature search on this topic reveals that there is much written 
on public health in Canada but, very little is specific to public health funding. As government 
funding is one indicator of the priority accorded to a certain concern, Dr. Mcquigge’s 
comment was explored, using the Ontario government’s public health spending as a case 
study. The following questions were asked: What are the political and social influences on 
public health spending? And ultimately, is there a crisis in public health spending?  
 
Method 

 
The Ontario public accounts from 1945 to 2000 were utilised to obtain the amounts spent on 
public health, health, and in total. The Gross Domestic Profit (GDP) values were obtained 
from the Cansim database. These were used to create graphs outlining details of government 
expenditures, the proportion of the health budget dedicated to public health, and the 
relationship between public health spending and GDP.  In addition, certain programmes that 
existed under the same title for several years were specifically focussed on; these 
programmes were Tuberculosis Prevention and HIV/AIDS Prevention.  
 
Limitations to Research 
 
The primary limitation in this research was the constant changing in names of provincial 
departments and responsibilities within these departments. This often made it difficult to 
follow trends in spending, as programmes could not easily be followed. There were also 
frequent shifting of responsibilities between levels of government, with federal, provincial, 
and municipal bodies undertaking certain programmes, and percentages of programmes, at 
various times. These obstacles were addressed by considering only the provincial budget 
values and striving to connect broader political and social influences with the fluctuations in 
spending.  
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Public Health and Government Spending 

Figure 1. Ontario Government Expenditure, 1945 to 1999 
 
Total expenditure in Ontario generally followed a steadily increasing path from 1945 to the 
early 1990s (See Figure 1). The rise falters in the 1990s, when the Conservative government 
under Premier Harris decided to try to reduce the provincial deficit. This resulted in rapid 
changes in overall government spending. Health and Public Health spending also reflected 
the government’s frugal philosophy at that time.  
 
It should be noted that Public Health is actually a subset of the total health budget. In order to 
better assess changes in Public Health spending; its course can be considered as a percentage 
of the total Health budget (See Figure 2).  
 

Figure 2. Public Health as a Percentage of the Public Health Budget 
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There is a great deal of fluctuation in the percentage dedicated to public health. In order to 
explain this variety, connections can be made to social and political events occurring in 
Ontario at various times in the past fifty years.  
 
The peak in spending in the late 1940s is largely attributable to the rising number of cases of 
tuberculosis in Canada2. Tuberculosis prevention efforts were augmented and may have 
contributed to the decline in TB rates through the 1940s and the subsequent decline in public 
health spending. The 1960s saw the advent of Medicare in Canada, and an enormous amount 
of money was dedicated to hospitals, physicians, nursing, medication, and diagnostic 
equipment. Presumably public was not as high a priority at that time, resulting in reduced 
public health funding.  
 
The 1970s trough may be connected to the general approach to health at the time – 
previously deadly diseases were coming under control, vaccines were working, the 
population in general was becoming wealthier and health standards were improving. 
Medicine seemed to be able to address any problem, and equipment such as CT scanners and 
dialysis machines were coming into use. The public was confident in their health and 
prevention was not a primary consideration. 
 
In the early 1980s public health initiatives were fairly inconsistent. There were no mandatory 
programmes, and the province paid for approximately fifty percent of the public health 
budget. This haphazard formula changed in 1983 with the introduction of the Ontario Health 
Protection and Promotion Act3. It was then that mandatory programmes were established of 
which the provincial government committed to fund seventy-five percent.   
 
Public health funding began to decline again until the late 1980s when the NDP government 
under Premier Bob Rae was in power. It is difficult to say whether an  NDP government was 
more willing to fund public health programmes. In some instances the opposite appears to be 
true; it was the NDP government that made the decision to download the responsibility of 
water testing to the municipalities, an action that may have contributed to the Walkerton 
disaster4. The rise in funding can at least partially be explained by the rising HIV/AIDS rates 
in Canada and the public health projects designed to combat that disease.  
 
The early 1990s once again saw a decline in public health spending, a trend that continued 
with the Harris government that came into power in 1995. Acting upon his philosophy of 
healthcare cutbacks, in 1997 it was decided to completely download public health costs to the 
municipalities. This was found to be unsustainable, and in 1998 the government retracted its 
decision and committed to fund fifty percent of public health. The formula continues to be 
problematic, as many municipalities are unable to generate the remainder of the budget, and 
so there is great variation in public health funding between areas5.  
 
In relation to the overall health budget, there is a great discrepancy in funds allocated to 
public health as compared to other aspects of the healthcare system (See Figure 3). 
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Figure 3. Health and Public Health a Percentage of the Total Budget (1945-2000) 
 
There is a rapid rise in healthcare spending in the 1960s following by slow increases until the 
health restructuring of the 1990s. In contrast, public health funding remains relatively low 
and constant over the past fifty years. This despite the fact that Ontario is becoming 
consistently richer as a province, as can be seen by the rising Gross Domestic Profit (GDP) 
(See figure 4).  

Figure 4. Expenditure in Relation to GDP (1961-2000) 
 
Public Health and Disease Prevention 
 
There are certain programmes that received public health funding for several years and are 
easily locatable in the public health budget. Two such programmes involve the prevention of 
tuberculosis and HIV/AIDS  (See Figure 5). 
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Figure 5. Trends in Public Health Spending  
 
The rise in tuberculosis funding follows the peak in public health spending that occurred in 
the early 1940s. As mentioned earlier, the following decrease in funding may be attributed to 
declining rates of TB. Another contributing factor may have been the discovery of drugs to 
treat TB during the 1950s and 1960s. Although treating was more costly than preventing, the 
sense of having conquered a disease may have overshadowed the usefulness of prevention. 
 
HIV/AIDS is another illness that caused concern amongst Canadians. The funding for 
HIV/AIDS programmes rose through the NDP years but was drastically decreased by the 
Harris government, despite an ongoing rise in HIV/AIDS rates.  
 
Conclusions 
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asked about concerns regarding the healthcares system, they tend to focus on aspects such as 
hospitals, medication, diagnostics, and physicians. This sentiment was reflected in the recent 
Romanow Report, which was created by the Commission on the Future of Health in Canada. 
There was virtually no mention of public health; only a small section was dedicated to 
prevention, with brief mentions of tobacco and obesity. Public health is not seen as a priority. 
 
With respect to the wealth of a province or country, it may be assumed that increasing wealth 
would correlate with increased public health spending. This does not seem to be the case, at 
least in Ontario. It may be that improving wealth may actually result in less importance of 
public health, with governments feeling that they are able to afford more costly medical 
technology rather than invest in the less materially tangible area of public health. 
 
Perceptions of a disease also influence the funding dedicated to its prevention. Ontarians do 
not seem to feel the same sense of threat that TB and HIV/AIDS once instilled, despite the 
fact that many populations, such as prisoners, immigrants, the homeless and underhoused, 
and aboriginals, still have quite high, and at times increasing, rates of these diseases. 
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However, these groups of people do not tend to have power in society, and thus their 
illnesses may not receive the attention they should.  
 
Overall, in response to the question “Is there a crisis in public health spending?” the answer 
is “no”. That is, there is no imminent crisis. Public health in Ontario appears to be 
chronically underfunded; the “crisis” is an ongoing one, rather than a new issue. Given the 
high prevalence of preventable illnesses in Canada, the lack of public health funding seems 
inexplicable and even irresponsible. The focus on treatment rather than prevention is 
resulting in escalating costs, increasing illnesses, and an unsustainable healthcare system.  
 
The difficulty lies in convincing the public and governments of the necessity of a long-term 
vision when people want to see immediate results and politicians’ work is based on a four-
year cycle. Dr. Richard Schabas, the former Chief Medical Officer of Health for Ontario, 
made the following comment: 
 

Public health is, to a large degree, a victim of its own success. There are no 
testimonials for diseases prevented or outbreaks averted. In normal times, 
public health is all but ignored by the media and politicians alike. They 
assume that nothing can go wrong6.  
 

Public health is neglected until a disaster such as Walkerton captures their attention. 
Then they wring their hands in dismay and pontificate about the need to strengthen 
the public health system, until of course the disaster fades from memory and public 
health again drops out of their radar screen. 
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ABSTRACT 
 
The 1950’s marked the beginning of a new age, a time when science and technology 
became recognized as the new major force shaping the future. 
 
The face of medicine was rapidly changing due to the production of drugs.   In 1957, a 
company called Chemie-Gruenenthal introduced a new ‘wonder drug’ in Germany.  
The drug, thalidomide, was advertised as a sleeping pill with no side effects –such a 
drug had massive market potential. While the drug became widely distributed, a 
worldwide epidemic and tragedy followed as babies with horrifying deformities were 
born.  Through the actions and perseverance of a handful of doctors, immensely 
courageous families and the press the thalidomide crisis was eventually brought to light. 
 
The conditions under which thalidomide was unwittingly unleashed on the world have 
become a matter of historical significance and the story of thalidomide has set 
precedents throughout the pharmacological, medical, legal and humanitarian world.  
The Food and Drug Administration (FDA) in the United States instated rigorous, 
landmark regulations still used today. Then as further investigation revealed 
thalidomide to have actual healing powers, initially for treating leprosy, then for HIV 
sufferers, the unthinkable became a reality - its reintroduction was an emotionally 
charged event.  In its approval the FDA set up a strict protocol for thalidomide use; 
however the potential for future disaster still exists.  Today, thalidomide is used in a 
number of fields. New derivates are being explored in the hope that thalidomide, and all 
the pernicious effects it harbors, can at last be put to rest, a hope which the surviving 
Thalidomiders express most vehemently. 
 
The story of thalidomide offers lessons that must be remembered, today more than 
ever, as complacency threatens our vigilance.  
 
It was during the 1950’s that prescribed medicine came into force as commercial products.  
By the end of the decade 12,000 pharmaceutical manufacturing companies existed in the US.  
Blind faith in science was reaching its pinnacle and the pill was fast becoming the solution to 
all problems. In Oct. 1957 the editors of Life magazine, poignantly wrote: “the daily life of 
each of us is being changed – and is destined to be changed far more –by events taking place 
in laboratories and factories across the land” [1].   A few years later the consequences of this 
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reality would be felt and seen most painfully as the effects of one drug, thalidomide, became 
wrenchingly revealed. 
 
In 1957 a West German company, Chemie Gruenenthal, launched their new “wonder drug” 
Contergan, a sedative that promised to take the market of the ‘50’s by storm [15].  Chemie 
Gruenenthal was a family owned and market driven business, formed in 1946.  The director 
of their research and development group was Dr. Heinrich Mueckter, a former Third Reich 
medical scientist and under him was Wilhelm Kunz, chief of chemical research.  Both 
Mueckter and Kunz were contractually entitled to a percent of profits from any new drug 
they developed.  Dr. Hubert Keller, in charge of testing the new pharmaceuticals, would 
round off this team of inexperienced scientists.  In 1954, Kunz stumbled across a new 
product in one of his experiments: alpha-phthalimidoglutarimide, which he called 
thalidomide [1].  A Swiss company had actually briefly produced it but found it ineffective in 
animal tests and abandoned it.  Gruenenthal however secured a 20-year patent and started 
looking for a disease it could cure! Keller, falsely, assessed that it had a similar structure and 
thus perhaps function to barbiturates –the tranquilizers used at the time but which were 
causing high death rates.  Combined with the fact that preliminary tests indicated that it was 
non-toxic (they couldn’t find a dose high enough to kill rats), the Gruenenthal scientists 
reasoned such a tranquilizer would have enormous market potential [1].  In fact, thalidomide 
does not fit into any of the structural classes of sedatives; and despite not sedating animals –
Mueckter, in the absence of any scientific rationale, authorized Keller to try it in humans in 
clinical trials early in 1955.  Gruenenthal did not conduct a methodical investigation but 
rather distributed free samples through doctors with little monitoring or follow-up [6]. 
 
Some of these early ‘clinical trials’, in West Germany and Switzerland, were first intended to 
test thalidomide as an anticonvulsant for epileptics.  It was not successful in this role but it 
did cause patients to go into a deep, all-night sleep, acting as a hypnotic and having a 
soothing effect [1].  A report of a symposium held at Gruenenthal offices on Dec.16, 1955 
was to be the company’s main source of information about thalidomide [6].  It failed to 
discuss the chemical description of thalidomide, its absorption, metabolism or excretion.  
There was not even a hypothesis as to the mechanism of action as a sedative, or any results of 
long term trials to show whether toxicity might appear if the drug was taken for a year or 
more.  As one observer noted: “Thalidomide was introduced by the method of Russian 
roulette.  Practically nothing was known about the drug at the time of its marketing.” [1].  
Most of the doctors who received the drug did not attempt a controlled (or double-blind) test 
and some of these doctors actually had a financial arrangement with Gruenenthal.  Various 
doctors did report side effects and had negative comments but these were not allowed to 
appear in Gruenenthal’s marketing campaign as it was aimed at selling thalidomide over the 
counter rather than by prescription and it was pushed as being “completely non-
poisonous…astonishingly safe...non-toxic”, a claim no other drug at the time could make [6].  
Before thalidomide had even been placed on the market Gruenenthal knew of the following 
side effects: giddiness, nausea, shivering, buzzing in the ears, constipation, wakefulness and 
most seriously, a disturbance in the nervous system [6].  But in order for thalidomide to be 
the success they wanted they had to keep these hidden.  Thalidomide was mixed with 
quinine, vitamin C, phenacetin and salicylamide, a combination intended to treat flu.  It went 
on sale as Contergan, on Oct.1, 1957 in West Germany.   By 1961 Thalidomide was the best 
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selling sedative in Germany.  Thalidomide was used for cold, coughs, flus, asthma, 
headaches, anxiety and sleeplessness.  In Germany many parents and hospitals gave it to 
sedate children.[1]. 
 
Thalidomide would eventually be produced under 51 names by a number of companies under 
license.  It was exported to numerous European, African, Asian and North and South 
American countries [6].  In 1956 Gruenenthal offered a British pharmaceutical firm, 
Distillers Company (Biochemicals) Ltd. the opportunity to license thalidomide for 
manufacture and distribution in the UK.  Gruenenthal had stipulated that Distillers had to 
begin marketing within nine months –effectively foregoing any meaningful trials.  Thus, 
thalidomide came to be marketed as a prescription drug in the UK under the name Distavil on 
April 19, 1958 [6]. 
 
The theme for all promotions, as set out in the marketing policy, was to be that thalidomide 
was “completely safe”.  This, as predicted, had a huge impact on sales and by the end of the 
first year they were selling 90,000 packages/month [6].   In August 1958 Gruenenthal wrote 
letters to physicians stating that thalidomide was the best drug for pregnant and nursing 
mothers. Distillers quickly added this claim to the drug’s label without any scientific 
foundation whatsoever [1].   
 
Four years after Gruenenthal began selling thalidomide over the counter they received a letter 
from a Finnish doctor who asked if thalidomide could cross the placenta and if so could it 
harm the fetus – the reply was “unknown” and “unlikely” [6].  In fact, by 1955, it was 
scientifically established that any substance with a molecular weight of less than 1000 could 
be expected to cross the placenta and appear in the fetal blood.  The molecular weight of 
thalidomide is only 258 [1].  Also, since 1949 it was recognized that careful trials were 
needed to test the potential of drugs for killing or deforming the fetus.  Gruenenthal 
performed no such trials.  La Roche laboratories on the other hand, had made it routine 
procedure since 1944 to perform reproductive studies in animals with any substance intended 
for human use [6].  This once again demonstrates the incompetence and negligence with 
which Gruenenthal marketed this drug. 
 
Complaints of side effects had been increasing as the scale of drug sales climbed. In 
Dec.1960 the British Medical Journal published the first report of peripheral neuritis in 
association with thalidomide use, entitled “Is Thalidomide to Blame?”.  By this point 
Gruenenthal had received at least 100 reports of such complaints and 1500 other reports of 
side effects.  All the nerve damage caused by thalidomide appeared to be permanent [6].   
Yet, Mueckter was still determined not to give in to pressure to put thalidomide under 
prescription stating, “the fight for Contergan must go on to the bitter end” [1].  Their strategy 
was to deny, cause confusion and shift blame.  The behavior of the company executives was 
completely unethical by the standards of the time. 
 
By 1960 a phenomenon of birth defects began to appear across Germany.  Cases of 
phocomelia (‘seal limbs’ - where arms and legs are so reduced that hands and feet attach 
directly to the body) were becoming too common to simply be of genetic origin.  A physician 
in Germany named Dr. Lenz started unraveling this horrifying epidemic; at the same time, a 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 239 ~

doctor in Australia, Dr. McBride began to suspect a connection between thalidomide and 
birth defects in children he had delivered [1].  One of the reasons the cause of the epidemic 
was not easily pinpointed was the fact that thalidomide had been marketed under so many 
different names and in so many mixtures it was difficult to track.  Interestingly East Germany 
had not approved of thalidomide use and no cases of such deformities existed there –which 
helped confirm Dr. Lenz’s conviction of the cause for the defects and disproved 
Gruenenthal’s claims that a virus was to blame, as Dr. Lenz explained: “a virus would not 
stop at the Berlin wall” [1].    Lenz wrote and spoke to Gruenenthal’s executives stating: 
“every month’s delay in clarification means that 50-100 horribly mutated children will be 
born.”  He was ignored. 
 
After Lenz indirectly revealed his beliefs at a conference on Nov.18, 1961, government 
health authorities became alarmed and in a meeting with Lenz and Gruenenthal they asked 
Gruenenthal to remove thalidomide voluntarily; Gruenenthal refused.  Only the next day, 
when the German newspaper “Welt am Sonntag” broke the news of Lenz’s report, did 
Mueckter agree to withdraw thalidomide –but only from Germany.  Neither German 
government, courts nor police stopped Gruenenthal; rather it was a news story, and 
professional and medical journals that made public the evidence and forced Gruenenthal to 
withdraw thalidomide [1].  On Dec.2, 1961 Lancet and BMJ announced that thalidomide had 
also been withdrawn from Britain. [1]. 
 
It has been argued that the standard animal trials at the time would not have revealed 
thalidomide’s teratogenic effect because the traumatic deformities seen in humans are not 
expressed in rats or guinea pigs.  However experiments done with rats on different doses of 
thalidomide clearly show a decrease in litter number – indicating that it was acting drastically 
upon the rat’s reproductive process [6].  These results, if not hindering the drug’s progress 
altogether, should at least have led the manufacturers to exercise caution when 
recommending their drug to pregnant women. Malformations were later produced in tests 
with rabbits and monkeys.  Thalidomide appears to be 100% teratogenic during the critical 
period, between postmenstrual days 39 and 44, but less so from postmenstrual days 45 
onward [9]. 
 
Richardson-Merrell was the licensee in the United States.  It had set March 1961 as the 
launch date for Kevadon (the trade name for thalidomide), applying for approval on 
September 8, 1960.  At this time under law, after an application had been submitted, the Food 
and Drug Agency (FDA) had 60 days to decide if the drug was safe, if it did not respond, the 
drug was automatically approved [8].  The Food, Drug and Cosmetic Act (FDC) of 1938 
required pharmaceutical manufacturers to provide evidence of safety and gave the FDA 
power to remove a drug if it was shown to be unsafe.  Richardson-Merrell’s own testing in 
fact demonstrated that thalidomide could be lethal when taken in syrup form in rats.  These 
tests were done after submitting their application and were not reported.  At the time, 200 
different drugs were known by the American drug industry that affected the fetus in various 
species.  Richardson-Merrell itself had personal experience with such drugs as one of their 
previously marketed drugs Mer 29 affected the fetus [6].  The pharmacologists at 
Richardson-Merrell also knew that thalidomide did cross the placenta, and yet, no animal 
reproduction tests or controlled clinical trials on mothers were performed to test the 
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possibility that fetal damage could occur. Richardson-Merrell, like Distillers, chose to rely on 
claims made by Gruenenthal [6]. 
 
Clinical trials did not require FDA approval under the existing federal codes, so Richardson-
Merrell distributed thalidomide nineteen months before filing their application and expanded 
trials 3 months later to include pregnant women.  The sales and marketing division rather 
than the medical department organized these trials [6].  Richardson-Merrell was losing no 
time in giving their drug exposure in clinical practice.  Their brochure to sales representatives 
instructed them to: 
 

"Bear in mind that these are not basic clinical research studies.  We have firmly 
established the safety, dosage and usefulness of Kevadon by both foreign and 
US laboratory and clinical studies.  This program is designed to gain 
widespread confirmation of its usefulness…You assure your doctors that they 
need not report results if they don’t want to…" [6]. 

 
Names of doctors were not tracked and many physicians did not even record patient’s names 
and no permission forms were given out.  In all it was later estimated that 20,000 patients 
were involved in the trials, 3,700 were women of childbearing age and 207 knew they were 
pregnant [1]. 
 
Dr. Frances O. Kelsey was the medical officer assigned to review Richardson-Merrell’s 
application.  She found the application wanting in many areas.  Of particular concern was the 
report of peripheral neuritis, a side effect that only came to her attention in February 1961.  
Such a serious adverse effect raised questions as to the appropriateness of a drug meant for 
use as a simple sedative [8].  She declared the application incomplete and informed 
Richardson-Merrell that she needed much better data regarding the side effects as well as the 
safety of use in pregnancy before she could take any action –this allowed her to extend the 60 
day limit and effectively keep thalidomide off the market [1].  On Nov.29, 1961 Gruenenthal 
notified Richardson-Merrell that thalidomide had been removed from the market in 
Germany.  Only on March 8, 1962 was the application for approval withdrawn.  The 
Washington Post featured an article titled: “Heroine of FDA keeps bad drug off market”.  Dr. 
Kelsey was awarded the President’s Award for Distinguished Federal Civilian Service by 
President Kennedy [1]. 
 
On June 23, 1959, Richardson-Merrell advised the Food and Drug Directorate of Canada’s 
Department of National Health and Welfare that samples of Kevadon were being sent to 
“qualified investigators” in Canada for clinical investigation.  On September 8, 1960 
Richardson-Merrell submitted data concerning Kevadon to the Food and Drug Directorate 
and on November 22, 1960 a notice of compliance was sent back, authorizing the drug to be 
marketed on a prescription basis in Canada [14].  In Canada, as in the other countries, 
pregnant women used Kevadon (thalidomide) to prevent morning sickness [17].  
Thalidomide had been on sale for 10 months in Canada when Dr. Lenz made his discovery in 
Nov.1961 but it took another four months and an outcry from the press before it was 
reluctantly removed.  The Director of the Food and Drug Directorate sent letters to 
physicians requesting that samples on hand be returned to the supplier or destroyed, and that 
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side effects of new drugs be reported to him.  Another letter requested that physicians review 
their files and advise their patients who may have a supply of the drug to destroy it.  A 
national study of the occurrence of birth defects associated with maternal drug intake was 
undertaken, and reported in the Nov.9, 1963 (vol.89) edition of the Canadian Medical 
Association Journal.  In total 115 children were born with the characteristic malformations; 
74 were alive, 8 had been stillborn and 33 died in the neonatal period or in early infancy.  Of 
the 74 surviving, 41 were classified as severely handicapped [16].  In 1987 The War Amps 
established the Thalidomide Task Force to address the needs of Canadian thalidomide 
victims and in 1988 the Thalidomide Victims’ Association of Canada was established 
(thalidomide victim Randy Warren was named President) [14].  Had the executives of any 
company (Gruenenthal, Distillers or Richardson-Merrell) acted with some professionalism, 
for example by at least tracing the people who first were given samples of thalidomide, so 
much could have been prevented.  It is believed that the first victim was the daughter of a 
Gruenenthal employee.  She was born, without ears, on Christmas day, 1956 –10 months 
before Contergan went to market.  Physicians themselves could have played a major role in 
fulfilling the responsibility of reporting and tracking patients.  Dr. William Inman, of the 
Committee on Safety of Medicines, identified ‘seven deadly sins’ of doctors who are 
supposed to report voluntarily: “ignorance of the drug effect, fear of involvement in 
litigation, complacent belief that if a drug has been marketed it must be safe, guilt from 
having caused harm to a patient, diffidence about reporting mere suspicions, lethargy and 
ambition to collect and publish a series of cases.” [6].  The possibility for avoidance 
compounds this catastrophe. 
 
Ultimately, about 40,000 people suffered from peripheral neuritis and 8,000 to 12,000 infants 
were deformed by thalidomide, of whom 5,000 survived past childhood [1].  Abnormalities 
include phocomelia, amelia (absence of limbs), ear, eye, heart and gastrointestinal 
malformations [5].  The pain of these victims and their families is the tragic legacy left by 
thalidomide.  Many families abandoned their babies altogether, families were torn apart, and 
children were treated as medical specimens.  One doctor at the time stated: “There is not one 
family I have seen that you could say was reasonably well adjusted.  Relationships were 
distorted by the experience, and few mothers escaped psychological trauma.  They are the 
greatest personal tragedies I have ever seen.” [6].  
 
The thalidomide disaster sparked a series of legal actions, raising issues about free enterprise 
and responsible capitalism, governance, politics, the law and moral justice and brought about 
far reaching changes in policy throughout many countries [10].   In Germany, the trial against 
Gruenenthal, potentially rivaled Nuremberg in scale and emotional intensity [6].  The case 
was not a personal injury trial, rather it was a criminal action based upon violation of West 
German drug laws and upon charges of criminal negligence and homicide [4].  However 
through attrition tactics, Gruenenthal was able to have their settlement offer accepted and the 
hearings were suspended [6]. The company paid over $27,000,000, plus interest, to the 
parents of 2000 surviving children, and $1,100,000 was paid to about 800 adults who 
suffered nervous disorders.    After the financial settlement was agreed upon, the court 
dismissed the criminal charges, holding that a criminal intent had not been proved [4].  Thus, 
the proceedings failed to get to the root of the disaster and failed to provide a clear legal 
precedent that would establish the responsibilities of a drug company to its consumers [6]. 
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In contrast, the US lawyers acting on the children’s behalf were more aggressive and the 
courts were more willing to investigate the issues so Richardson-Merrell was found guilty of 
negligence in a US court for at least some fraction of their malfeasance [1; 6].  In Canada as 
well, long negotiations finally produced, for some of the children, the highest award 
settlements in the world [6].  Bitter and extended as the legal battle had been in the US and 
Canada the outcome was a relative success.  No one had been denied the right to go to law 
because of expense, a case had been fought to a jury verdict, substantial settlements had been 
achieved and the press had been free to report the thalidomide tragedy and proceedings [6]. 
 
The use of thalidomide in North America and Europe prompted a wave of regulatory reform 
[17].  This episode has been described as a turning point, an end of innocence and the 
beginning of a new and greater sense of responsibility in clinical pharmacology, investigation 
and in medico-legal relationships [5].  The details of the thalidomide disaster not only 
highlighted the shortcomings of the drug approval process in the United States and elsewhere 
but also pointed out the need for better exchange of drug information nationally and 
internationally and the need for improved methods for safety evaluation of drugs [8]. 
 
This was in fact, the second of such tragedies, the first one in 1937, was due to the rapid 
introduction of sulfanilamide which led to the death of 107 people.   This episode prompted 
the 1938 Act, which stated that a new drug could not be marketed until the FDA had received 
satisfactory evidence of its safety for the purposed use or uses.  It was this law that allowed 
Kelsey to withhold marketing of the drug, and thus save countless victims. However the 1938 
Act provided an exemption for new drugs undergoing a clinical trial.  It was not necessary to 
notify the FDA that the drug was being tested in human subjects or to report the results of the 
trials. The FDA also had no information about pre-clinical studies [8]. 
 
Senator Estes Kefauver had initially introduced a bill designed to decrease the cost of drugs 
by reducing the time that the innovative drug could have an exclusive patent [1; 8].  In the 
wake of the thalidomide epidemic, the bill was altered to instead focus on crucial regulatory 
safeguards to ensure that any drug on the market could be relied upon [8].  The bill went 
through many amendments.  One of the issues addressed was that written consent of human 
subjects of investigational trials should be required [8].  Ironically, after the trial of Nazi 
doctors at Nuremberg (1945-1949) it was established in the Codes of Medical Ethics that 
“the voluntary consent of the human subject is absolutely essential...”, yet the same 
requirement did not exist under US law when Richardson-Merrell sent out 2.5 million 
thalidomide pills for, essentially, promotion purposes [1]. 
 
Another provision of the bill was for the immediate removal of a new drug from the market if 
it was show to be a hazard to health as well as the requirement of record keeping by drug 
firms of side effects of drugs.  In terms of investigational trials, information regarding the 
chemical nature of the drug and results of pre-clinical studies had to be submitted before 
investigations could commence.  As well, names and qualifications of the investigators were 
required.  The retention of records for a certain period was instituted; interestingly most of 
Gruenenthal’s documentation had been destroyed.  In 1966, the need for more sensitive tests 
for detecting adverse effects of new drugs on the fetus was dealt with by a three segment 
study: 1) the study of fertility and general reproductive performance, 2) teratology study, 3) 
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perinatal and postnatal study.  Any adverse findings noted during animal reproduction studies 
must be mentioned on package label and a classification system was instated [8].  Better 
information exchange between countries and better adverse-reaction reporting was furthered 
in 1968 when the WHO initiated a permanent drug-monitory system.  Numerous countries 
participate in this information exchange [8].  There is no doubt that the resulting regulatory 
reforms have prevented the marketing of unsafe and ineffective products.  In fact it is debated 
whether or not they may have impeded the flow of new and important drugs as well as 
dramatically raising the price of drugs [1].   
 
Canada’s modern system of drug regulation was developed, at least in part, in the early 
1960’s in response to the thalidomide disaster.  In the immediate wake of the tragedy, 
Canada’s Food and Drugs Act was amended (1962) to minimize the risk of people exposed 
to new drugs and to require the manufacturer to provide “full information” pertaining to 
“animal or clinical experience, studies, investigations and tests conducted by the 
manufacturer or reported to him by any person concerning that new drug” [17].  In Canada 
an Adverse Drug Reactions reporting system exists, as well as the Canadian Congenital 
Anomalies Surveillance System (CCASS), which was established in 1966 and was a 
founding member of the International Clearinghouse for Birth Defects Monitoring System 
(ICBDMS) – a system that allows for epidemiological data sharing among nations with 
regard to birth defects and to help determine whether there are trends in the incidence of birth 
defects that might suggest an unsuspected teratogen [7; 8]. 
 
Today, Canada’s Food and Drugs Act contains detailed and lengthy sections on new drug 
approval (Division 8).  A new drug submission must contain sufficient information and 
material to enable the Minister to assess the safety and effectiveness of the new [7]. 
 
The notion that a corporation must act morally is fairly modern; in the past their only 
obligation was to their shareholders.  Since the mid-20th century much attention has been 
given to corporation’s responsibilities to their consumers and communities [1].  Drugs, like 
fads that come and go, can be fashionable, as was thalidomide.  In the late 50’s it was the 
latest and the best, establishing itself as safe, reliable and extremely useful.  In fact a large 
percentage of the mothers who were closely questioned during the investigations that took 
place once the epidemic became apparent, overlooked thalidomide; they said because it was 
so well-known and safe they didn’t think it was worth mentioning.  Such is the power of 
advertising [2].  It is worth asking if such a disaster could happen again; have we been lulled 
into a false sense of security?  New drugs are being introduced all the time, each 
accompanied by glowing reports of its efficacy and unique potency, but many are quickly 
forgotten or discarded.  It is important to remember occasionally, that drug-manufacturers are 
not in business to restore public health, but to make money [2]. 
 
A new, brighter chapter of the thalidomide tale has unfolded.  In 1964 a doctor working in 
Venezuela discovered that thalidomide was highly successful at treating leprosy (ENL: 
Erythema Nodosum Laprosum) [1].  
 
A trial sponsored by the WHO revealed that thalidomide cured up to 99% of the subjects 
involved [15].  Today it still is a wonder drug for treating this disease.                         
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This led to thalidomide to be considered for treating other inflammatory diseases, including 
HIV/AIDS.  It was shown to inhibit replication of the HIV-1 virus as well as being highly 
effective in treating aphthous ulcers in AIDS patients [12].  By 1995 demand for thalidomide 
was growing in the HIV community, as its success with more symptoms became known [1].  
These events led the FDA to consider approving thalidomide, again, because it reasoned that 
a highly regulated distribution of the drug was necessary to avoid more birth defects that 
would likely result from a black market supply [1].  At the same time more studies were 
indicating further areas of use including lupus, multiple sclerosis, Behcet’s syndrome, actinic 
prurigo, prurigo nodularis, Langerhans cell histiocytosis, pyoderma gangrenosum, 
inflammatory bowel disease as well as cancer [1; 15]. 
 
In consultation with the FDA, Celgene (the only drug manufacturer legally producing 
thalidomide) developed a unique procedure for distribution, involving the active participation 
of the patient, doctor, pharmacist and drug company; it was named the System for 
Thalidomide Education and Prescribing Safety, or STEPS [1].  The STEPS protocol is one of 
the most comprehensive and rigorous safety and education programs in the history of the 
pharmaceutical industry.  Celgene respected and intimately included members of the 
Thalidomide Victims Association of Canada in the pregnancy prevention aspect of the 
program [1; 6].  Celgene included a photograph of an infant victim in every packet of pills,  
‘do not get pregnant’ statements on every pill, as well as a videotape relaying a brief plea by 
one of the victims [1].  It has been established that thalidomide is distributed into human 
semen after oral dosing and since the threshold dose for birth defects is not known, male 
patients are too advised to exercise extreme caution [13].   Thalidomiders, as they call 
themselves, were impressed to learn that Celgene was devoting much of its capital and 
manpower on developing a safe replacement for the drug itself [1]. 
 
Thalidomide use is intended for those patients who have exhausted all other therapeutic 
options.  Randy Warren, the President of the Thalidomide Victims’ Association of Canada 
spoke passionately about the reintroduction of thalidomide:  ” We who know suffering 
cannot deny quality of life or longer life to others who suffer.  We demand mandatory 
compliance with strict distribution systems…We thalidomiders, are the unwilling watchdogs 
of this process”. [1].  Thus, the FDA approved thalidomide use for ENL, knowing that it 
would be prescribed predominantly for ‘off-label’ uses.  Interestingly though, it is unlawful 
for drug companies to promote these off-label uses.  Celgene launched thalidomide, under 
the brand name of Thalomid, in September 1998, by mid-1999 some 15,000 prescriptions 
had been written [1].   
 
It is accepted that despite the extensive precautions, it is still not a zero-risk situation and at 
some point a child may be born with phocomelia [1].  The greater, and realized, risk exists in 
other parts of the world (mostly Latin America, Africa and Asia) where there is hardly any 
recognition of the responsibility a national health authority has to protect their citizens who 
are vulnerable to incomplete research and drug marketing [6].   In 1994, 46 new cases of 
congenital malformations caused by thalidomide were reported in Brazil, where control of 
the drug’s use is lax.  Brazil is only one of the Latin-American countries where practically 
any type of medication can be bought freely over the counter.  This lack of control by health 
authorities, the poor level of education, and the limited time given by physicians to numerous 
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patients, all contribute to this tragedy. It is strongly felt that until thalidomide is modified to 
no longer be teratogenic, governments and physicians should combine efforts to ensure its 
wise use [12].   
 
Thalidomide is perhaps the most infamous drug in medical history, with possibly as many as 
5000 papers having been published about it since 1956 [11].  Drugs and vaccines have 
transformed our lives in a generation, helping to halve death rates in some cases.  They have 
given hope to people suffering from diseases where earlier no hope existed [1].  Every 
effective drug has a risk, which must be taken into account and carefully weighed before 
being given to those seeking help.  The responsibility lies on many shoulders, and the trust 
invested must be honored.   Thalidomide’s past is shrouded in negligence and great suffering, 
however the future holds promise as lessons are learned and observers keep watch. 
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ABSTRACT  
 
Caesarean section has been performed for many centuries and is considered 
to be one of the oldest operations in the history of medicine. References to 
cesarean section date back to ancient Hindu, Egyptian, Roman and Grecian 
folklore. For example, in Greek mythology, Apollo removed Asclepius, 
originator of the cult of religious medicine, from his dying mother's 
abdomen. Even the socio-economic structure of Jewish society 
accommodated such surgery. According to the Mishnah (140 B.C.), twins 
born by this method could not receive the right for primogeniture (obtain 
office or inherit property). 
 
Up until (and including) the 15th century, cases documented suggest that 
caesarean sections were performed only when the mother was dying or dead, 
in an attempt to save the unborn child or bury it separately (as was the 
religious custom). It was not meant to save the mother’s life.  
 
It was not until the 19th century that steps to improve the chances of survival 
of the mother were successfully made. This included the usage of anesthesia 
(allowed surgeons to take the time to operate with precision), surgical asepsis 
(carbolic acid introduced by Joseph Lister) better equipment (low obstetrical 
forceps reduced number of craniotomies performed and vaginal tears) and 
uterine sutures (used to treat the vaginal tears/fistulas resulting from 
traumatic childbirth). Craniotomy involved piercing the fetal skull (with a 
crotchet) to extract the baby vaginally. 
 
Following such changes, surgeons were able to focus on improving incisions 
made to the uterus. Advocated by British obstetrician Munro Kerr, between 
1880 and 1925, transverse incisions of the lower aspect of the uterus were 
found to reduce infections and uterine ruptures in pregnancy, increasing 
survival rates. This still remains as the most common method today. This is 
in contrast to the vertical incisions made classically. 
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Figure 1: The extraction of Asclepius from the abdomen of his mother Coronis by his father 
Apollo. Woodcut from the 1549 edition of Alessandro Beneditti's De Re Medica (National 

Library of Medicine). 
 
 
Origins of the name: Caesarean operation to caesarean section 
 
Caesarean section involves the delivery of the baby through an abdominal cut. Initially, 
“caesarean section” was referred to as “caesarean operation”. There is rampant debate over 
how the name “caesarean operation” came to be. Many theorize that the name came from 
Julius Caesar, who supposedly was born by this method (Young, 1944). This, however, is 
unlikely because it is known that Caesar’s mother, Aurelia, was still alive when he invaded 
Britain, and it is unlikely that she could have survived such a surgery given the crude surgery 
technique and amount of the female anatomy and physiology known at that time (Gabert and 
Bey, 1988).  
 
Romans described caesarean birth until the last century B.C as “a caeso matris utero”, which 
means, “to cut an infant of its mother’s womb” (Rosen et al., 1980). Another possible source 
is from the King of Rome, Numa Pompilius, who codified Roman Law in 715 B.C (Boley, 
1991). Lex Regia, which later became known as Lex Caesarea (under the rule of the Caesars) 
made it mandatory to remove the child from its dying mother, even if there was no chance of 
its own survival  (Young, 1944). 
 
Pliny (28-70 AD) in Book VII of ‘Natural History’ suggested that the term might come from 
the Latin verb ‘caedare’ which means ‘to cut’, implying delivery by cutting (Gabert and Bey, 
1988). Children born by this method were called ‘caesones’, which is another possible origin 
(Rosen et al., 1980).   As for the change from caesarean operation to section, the first person 
to use the now common phrase was Jacques Guillimeau, who in 1598 used ‘section’ in his 
book of midwifery (National Library of Medicine).  
 
Historical References  
 
References to caesarean section appear in ancient Egyptian, Hindu, Grecian and Roman 
folklore. Religions laws of Egypt in 3000 BC and of India in 1500 BC required abdominal 
delivery of the child from its dead mother (Hillan, 1991). Greek and Roman mythology have 
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tales of this surgery, and it is believed that Asclepius, the god of medicine, was removed by a 
cut from his dying mother’s (Coronis’) womb by Apollo (Figure 1) (Brian, 1976). Bacchus, 
the god of wine, was also delivered this way, with Jupiter taking on the role of Apollo 
(Young, 1944).  
 
The oldest authentic record of a living child is that of Gorgias, a famous orator of Sicily, 508 
B.C. (Boley, 1991). Ancient Chinese texts portray this as being done on living women 
(National Library of Medicine Brochure). Jewish book of Law, the Talmud, dating from 
400AD, states that women do not need to observe the usual days of purification following 
this type of delivery. The story of King Sol’s wife, as recounted by Machnezie (1927) also 
suggested that she delivered a son by this method and survived (Young, 1944). These 
references to women surviving is odd considering that many of the operations were usually 
carried out after the woman had died, or it was late in the pregnancy/labor and the health of 
the child was at risk (Hillan, 1991). Perhaps this operation was successfully done on living 
subjects a lot earlier than is actually documented (Gabert and Bey, 1988).  
 
Caesarean section seems to have been an integrated part of daily life, for in Mishnah (Jewish 
text from 140 BC), twins born by this method had restrictions placed on their birthright 
(Hillan, 1991): 

 
“in the case of twins, neither the first child which shall be brought into the 
world by the cut in the abdomen, nor the second, can receive the right of 
primogeniture, either as regards the office of priest or succession to property”  

 
Many great works of literature also refer to this operation. In Shakespeare’s ‘Macbeth’ for 
example, Macbeth is horrified to realize that Macduff was ‘from his mother’s womb 
untimely ripped’, therefore making him susceptible to death by Macduff’s hands (Macbeth 
could not be killed by “one of woman born”. Since Macduff was not ‘born’ in the sense of 
the word, he could kill Macbeth). Shakespeare also refers to caesarean sections in 
“Cymbeline” (Boley, 1991).  
 
Religious Influence 
 
Islam before 1500 was against the procedure and stated that any child born by this method 
was an offspring of the devil and therefore should be killed immediately (Gabert and Bey, 
1988). Now of course it is a lot more liberal.  
 
On the other hand, Christianity was positive towards this operation, being more concerned 
with saving souls (Young, 1944). Specifically, in the Middle Ages, the Roman Catholic 
Church encouraged the use of caesarean section to save the child and offer their souls a 
chance of salvation through baptism (Young, 1944). The mother, on the other hand, was not 
a concern since the church prohibited usage of abortion, fetal dismemberment and 
craniotomy to save the mother (Hillan, 1991).  Other church councils did not decree anything 
positive for the mother either, but allowed for operating on a dead pregnant woman to save 
the child and allow baptism.  In 1280, the church councils of Cologne made it mandatory to 
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do this surgery.  The Republic of Venice in 1608 actually laid down severe penalties for any 
doctor that failed to make an attempt to save a child in this way (Hillan, 1991).  
 
The need to baptize and therefore save the soul of the child was so prevalent and important, 
especially in France, that Peu in his “Practiques des Accouchements” states that:  

 
“…immediate opening of the abdomen as soon as the mother is assuredly 
dead and within the space of time taken to say one “Ave maria”, and as soon 
as the child is visible, pouring water over it and adding to the usual words of 
baptism, “si tu as vie”.  

(paraphrased by Radcliffe, 1967)  
 
In the United States, during the Franciscan mission period (1769-1833), it became the 
responsibility of the missionary priest to do the operation on dying women. They were 
actually taught pertinent maternal anatomy, the actual procedure and given instruments to aid 
in their task (Rosen et al., 1980).  
 
Earliest Documented Cases 
 
Even though references in ancient texts indicate this surgery was performed on live subjects, 
it was during the 1500’s that debates issued over the possibility of doing this on live women. 
Francois Roussett in 1582, was the first physician to endorse the operation on living women 
(Boley, 1991). In fact, he was the one to record Jacob Nufer’s story (below), and used it as 
proof that such surgery should be considered for live women (Gabert and Bey, 1988). Except 
for the Trautmann case (below), even though the authors were not the ones that performed 
those surgeries, many were penned down and used for debating purposes (Boley, 1991).  
 
Trautmann performed the first generally accepted and authenticated case in the presence of 
two midwives in Wittenberg, Germany in 1610. The patient died 25 days after the procedure 
and the uterine wall was found to have already healed (Gabert and Bey, 1988). 
 
Jacob Nufer, in 1500, performed the first documented, successful operation on a living 
woman (Young, 1944). He was not a doctor, but rather a Swiss sow-gelder, whose wife was 
in labor for several days and had not delivered the child, even though 13 midwives were 
helping her. The story goes that the wife was pregnant for the first time, and was having 
severe labor pains. The skills of the midwives were not alleviating the pain and leading to the 
subsequent delivery of the child. There did not seem to be much hope and so the husband 
wanted to perform caesarean section. She was willing, unfortunately however, the authorities 
did not allow it. Only after the second request did the mayor consent, and then Jacob “…laid 
his wife on a table, incised the abdominal wall (with a razor), then the uterus and after which 
he quickly extracted the child. Several sutures were placed in the abdominal wall” (Boley, 
1991). The wound healed and she lived to bear several children, even twins, vaginally, with 
no complications. This documentation suggests that this might be the first successful vaginal 
delivery after a caesarean birth. However, some historians do not accept the validity of this 
case because it was not reported until 1582, 82 years after the procedure was done. This 
delay suggests publication of this case was based on hearsay of about three generations 
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(Young, 1944). As well, had this been really done, it is expected that such news would have 
spread far and wide long before 82 years (Gabert and Bey, 1988).  
 
Some caesarean sections happened to occur when pregnant women were gored by the horns 
of animals such as bulls or cows. Earliest case documented was in 1647 Holland, where the 
wife of a farmer in Zaandam was tossed by a bull in the ninth month of pregnancy and:  

 
“sustained an incision into the abdominal wall, which stretched from one 
ischium to the other, and through the pubic bone in the shape of a crescent. 
She had another wound through skin and peritoneum into the uterus, twelve 
finger breadths in length, from which the child issued”.  

 
The woman died 36 hours later, and the child escaped unscathed (Harris, 1887).  
 
Refinements in the medical profession and caesarean sections 
 
Improvements in many aspects that helped to enhance the medical profession had an impact 
on the mortality and precision of caesarean sections. According to Boley (1991), the deaths 
of these women can be attributed to three major factors: using the surgery only when the 
women was close to dying, high rates of infection and lack of uterine sutures. Many 
improvements with instruments (high vs. low forceps) and procedures employed (including 
other than caesarean sections) to remove the baby all further enhanced and strengthened 
arguments for using caesarean sections, and eventually lead to the current style of surgery. 
 
Anesthesia  
 
Up until 19th century, women were held down while incisions were made. In 1846, at 
Massachusetts General Hospital, dentist William T.G. Morton used diethyl ether to 
desensitize the face to remove a tumor. However, there was opposition to its use in obstetrics 
because of biblical injunction that women should suffer while giving birth in compensation 
for Eve's sin (National Library of Medicine). This argument was weakened when the head of 
the Church of England, Queen Victoria, had chloroform administered for the births of two of 
her children (Leopold in 1853 and Beatrice in 1857). Subsequently, anesthesia in childbirth 
became accepted and practical in cases of cesarean section (National Library of Medicine). 
 
The use of anesthetics gave surgeons the time to operate with precision, clean the peritoneal 
cavity properly, record the details of their procedures, and learn from their experiences. 
Women were spared from feeling the cuts made, and were less susceptible to shock, which 
was also becoming a leading cause of post-operative mortality and morbidity (National 
Library of Medicine).  
 
Various other procedures than caesarean sections 
 
Using anesthesia removed a lot of discussion around whether surgeons should use caesarean 
operation or rely on craniotomy. It shifted the argument for caesarean section. Craniotomy 
had been practiced for hundreds, perhaps even thousands, of years (National Library of 
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Medicine). It has been performed on both live and dead fetuses. This procedure involved the 
destruction (by instruments such as the crotchet) of the fetal skull and the extraction of the 
entire fetus vaginally. Figure 2 shows how this was done. Due to its invasive-ness, it is likely 
that the cranial contest of the fetus were removed separately, due to which the skull 
collapsed. However, unlike the caesarean section, it entailed lower risks to the mother 
(National Library of Medicine). Another reason craniotomy was popular was because it was 
believed that the fetus felt no pain during this procedure (Gabert and Bey, 1988). Closer to 
1855 Sir James Y. Simpson stated otherwise and this seemed to have an effect on the number 
of such procedures done (Gabert and Bey, 1988).  
 

                    
Figure 2: Craniotomy Figure 3: Forceps used in 1700’s, French in origin 

 
Another method used involved forceps (figure 3). Initially, high forceps were used, which 
reduced the number of deaths that would have occurred via craniotomy. However, it ended 
up creating severe tears (fistulas) in the vaginal wall and perineum of the mother, affecting 
maternal mortality (National Library of Medicine). The fetus could also be injured if the 
forceps used to pull the baby were pressed too tightly. Harold Williams (1879) of Boston 
researched the number of cases and mortality with these forceps, and he concluded they were 
more lethal than caesarean sections (Gabert and Bey, 1988). An improvement with this 
method was the use of low forceps, which did not cause as many vaginal tears (National 
Library of Medicine).  These forceps are still used today. 

 
Neither craniotomy nor obstetrical forceps were of any help when severe pelvic distortion or 
contraction existed, then caesarean sections were considered (National Library of Medicine). 
One of the first men to suggest factors when caesarean sections should and should not be 
used was William Smellie (1752). He was a British physician who suggested that women 
should not be operated on when they were weak and in poor condition. If they were in such a 
situation then it was best that the operation was delayed until she died, after which it should 
be immediately performed to save the child. He suggested that it should only be done in 
(Hillan 1991): 

 
“laborious and preternatural labors, on account of the narrowness or 
distortion of the pelvis into which it is sometimes impossible to introduce the 
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hand; or from large excresences and glandular swellings that fill up the 
vagina and cannot be removed…or adhesions in that part and at the os uteri 
that cannot be separated, …in such emergencies, if the woman is strong and 
of good habit of body, caesarean operation is certainly advisable and ought to 
be performed; because the mother and child have no other chance to be 
saved, and it is better to have recourse to an operation which has sometimes 
succeeded than leave them both to inevitable death…”  
 

Uterine sutures 
 

In the 16th century, obstetricians opposed performing surgery on live patients because 
maternal mortality was incredibly high (Boley, 1991). As well, during the 19th century, no 
successful caesarean operation had been performed in Paris (Boley, 1991). This was 
attributed to the wrong belief that the natural rhythmic contraction and relaxation of the 
uterus prevented the use of sutures. Therefore, after the baby was removed, incisions in the 
uterus were left open. Due to this, women died from hemorrhage and infection. As well, in 
those days, sutures had to be removed, and it was impossible to remove them from the 
uterine wall after the abdomen had been closed (Boley, 1991). The first man to close a 
uterine incision with sutures was Lebas, a French surgeon in 1769. However, the usage of 
sutures did not become popular until the Sanger method (below) used sutures and showed 
reduced mortality rates. 
 
Antiseptic 
 
It is interesting to note that the early documented cases with successful births took place 
under unusual circumstances, and far away from hospitals. Jacob Nufer is such an example. 
Most of the surgeries in remote areas lacked medical staff and facilities. As well, because 
they lacked a medical community, time wasted on professional consultations was instead 
being used to take action earlier. This meant that the surgery was being performed earlier, 
when the fetus was not under much distress and the mother was not close to dying. Treating 
both parties at an earlier time increased their survival rates (National Library of Medicine). 
Since operations got performed on kitchen tables, beds and any other facility far away from 
hospitals, survival rates were further increased.  
 
Hospitals during those times were notorious for being ‘infection beds’, especially because the 
surgeons came in wearing street clothes and did not clean their hands in between patients. As 
a matter of fact, it was estimated that if a woman performed surgery on herself or was gored 
by a bull, she had a 50% chance of survival, compared with 10% survival rate if she were 
being taken care of by a New York surgeon! (Harris, 1879). In the mid-1860s, the British 
surgeon Joseph Lister introduced an antiseptic method using carbolic acid. However it would 
be another century before it would permeate all parts of the profession and show effective 
gains. But introducing this method reduced the number of deaths due to infection, and again 
allowed physicians to work on their technique and style of operating. 
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Porro Operation 
 
The Porro operation, or the ‘radical caesarean section’, is defined as a surgery where the 
uterus is completely removed (hysterectomy). This left the woman unable to have any more 
children, which in itself had profound effects on the emotional well being of the woman. Dr 
Joseph Cavallini had suggested this surgery as early as 1768, but attempts to perform this 
surgery then had been unsuccessful (Gabert and Bey, 1988). In 1876, Eduardo Porro was the 
first to successfully perform this surgery. With the widespread usage of this surgery, 
presence of antiseptic protocols, and intervening earlier, mortality rates showed a marked 
decrease (Gabert and Bey, 1988).  
 
Sanger Operation 
 
In 1882, Max Sanger used uterine sutures (silver and silk wire) to sew up the cuts made in 
the peritoneum. This was just as successful in reducing mortality rates as the Porro operation, 
and it did not involve removal of the uterus. America’s 19th century gynecologist J. Marion 
Sims developed the silver wire stitches recommended to treat vaginal tears (fistulas) that 
resulted from traumatic childbirth (National Library of Medicine). Since this method was just 
as effective as the Porro method, a lot of physicians moved to using this.  
 
Where to Incise? 
 
As confidence in the outcome of their procedures increased, doctors turned their attention to 
where to incise the uterus. Various styles (longitudinal, oblique, etc.) were debated for a 
century (1770-1880). However, between 1880-1925, obstetricians experimented with 
transverse incisions in the lower segment of the uterus. The first person to suggest this type 
of incision was Robert Wallace Johnson (1786) in his book “A New Systems of Midwifery” 
(Young, 1944). He suggested this because of low bleeding that occurred with such a cut. 
Kehrer in 1881 successfully performed this type of incision (Hillan, 1991).  
 
Munro Kerr, a British obstetrician, highly advocated the Kehrer method during the 1920’s 
(Gabert and Bey, 1988). He believed that such an incision had low bleeding, low infection 
rate and low uterine rupture from subsequent pregnancies (because the scar would make the 
region stronger) (Hillan, 1991). 
 
A further modification -- vaginal cesarean section -- helped avoid peritonitis in patients who 
were already suffering from certain infections (National Library of Medicine). However, 
with the discovery of penicillin in 1928 by Alexander Fleming, this method was eventually 
eliminated from practice (National Library of Medicine). 
 
Reduce Time 
 
As cesarean section became safer, obstetricians increasingly argued against delaying surgery. 
Rather than waiting for hours of unsuccessful labor, physicians like Franz von Winckel in 
Germany, Thomas Radford in England and Robert Harris in the United States opted for early 
intervention (National Library of Medicine). Higher rate of survival were likely with early 
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intervention. Such arguments eventually led to greater numbers of operations occurring 
earlier, and the data collected showed lower mortality (National Library of Medicine). 
 
Conclusion 
 
Most incisions today either involve transverse incision of lower segment (Kerr technique) or 
classical/vertical incision, which is a cut made through the abdomen and front wall of uterus. 
The latter has high blood loss and increased incidence of infection (Hillan, 1991). However, 
if a very pre-term fetus was being born, cervical carcinoma was present, tumors obscured the 
lower segment or there are problems in fetal position (impacted shoulders) then the vertical 
incision is used (Hillan, 1991). 
 
The uterus is commonly closed with two layers of sutures. The first is a running lock stitch 
overlapping the lower second layer of stitches. However the shift seems to be towards single 
layer of stitches (Gabert and Bey, 1988). Nonetheless, the art and style of caesarean section 
has developed despite many problems, and has grown with civilization as human nature has 
throughout these centuries.  
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ABSTRACT 
 
Although not truly discovered until 1956, Prader Willi syndrome (PWS) 
phenotypes have been described sporadically throughout history. 
 
The oldest link dates eighteen thousand years: the Taurodont tooth was 
commonly seen in Homo neanderthalis; a minor form is still seen today in 
patients with Prader Willi syndrome.   Interestingly, the first true description 
comes in the form of a painting from 1680.  The painting, titled “La 
Monstrua”, depicts a grossly obese young lady with many of the 
physiological characteristics common to PWS individuals.  There is also a 
suggestion that “Joe” from Charles Dickens’ Pickwick Papers had PWS.  The 
journey to current knowledge also involves a case study by Dr. Down (best 
known for Down’s syndrome) and the development of many new cytogenetic 
technologies. 

 
Clinical Presentation 
 
Prader Willi Syndrome (PWS) is a rare, multi-faceted genetic disorder characterized by 
hypotonia, hypogonadism, hypomentia and obesity. The syndrome has an estimated 
prevalence of 1:12000 to 1:15000 and affects males and female children of all nationalities 
(Burd 1990). Although, termed a rare disorder, PWS is one of the most common disorders 
seen in pediatric genetic clinics and the most common disorder causing obesity in children 
(Scheimann 2003).     
 
In 1990, Holm, Cassidy and Butler established the following diagnostic criteria for PWS. 
Based upon these guidelines, the diagnosis of PWS is most likely in children younger than 
three years with five points (three from major criteria) or in those older than three years with 
eight points (four from major criteria)  (Holm 1990). 
 

Major Criteria (one point each) 
 

• Central Nervous System - Infantile central hypotonia 
• Craniofacial - Characteristic facial features such as narrow bifrontal diameter, 

almond-shaped palpable fissures, narrow nasal bridge, and down-
turned mouth 

• Developmental - Developmental delay and/or mental retardation 
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• Endocrine - Hypogonadism 
• Gastrointestinal - Infantile feeding problems and/or failure to thrive 
• Nutritional - Rapid weight gain in children aged one – six years 

 
Minor Criteria (half point each) 

 
• Dental - Thick viscous saliva 
• Dermatological - Hypopigmentation 
• Endocrine - Short stature for predicted height by mid adolescence 
• Neurological - Decreased fetal movement/infantile lethargy 
• Ophthalmologic - Esotropia/myopia 
• Orthopedic - Narrow hands with straight ulnar border 
• Orthopedic - Small hands and feet 
• Otolaryngology - Speech articulation defects 
• Psychiatric - Skin picking (Some patients with PWS have become anemic from 

chronic rectal bleeding secondary to skin picking.) 
• Pulmonary - Sleep disturbance and/or sleep apnea 
 
Supportive Criteria (no points) 
 
• Developmental - Jigsaw puzzle proficiency 
• Endocrinology - Ineffective thermoregulation, early adrenarche, and/or osteoporosis  
• Gastroenterology - Decreased vomiting  
• Neurology - High pain threshold and normal neuromuscular evaluation for hypotonia  
• Orthopedics - Scoliosis/kyphosis  
 
(Adapted from Holm 1990; Schiemann 2003)  

 
Chronology 
 
Genetic disorders causing physical and mental abnormality have been described in society 
for thousands of years.  For example, documentation of sixty-two human genetic 
malformations (and their expected prognosis) done on clay tablets is believed to date back to 
4000 BC (Brodksy 1943).  It is thought that these records came from Babylon and were 
assembled by the Assyrian King Asshurbanipal in 700 B.C. (Brodsky 1943; Warkany 1959).  
Further, archaeological remains from the Neolithic era (3000 – 1500 BC) in France show 
changes to the sacrum and femur of individuals that are suggestive of congenital dislocation 
of the hip (Sigerist 1967). Moreover, archeological finds from the capital city Anuradhapura, 
in ancient Sri Lanka, dating back to the 4th century AD, show achondroplastic dwarves 
carved into the guardstones of Buddhist temples (Godakumbura 1969).   
 
According to the Maltese skeletal archaeological record, evidence of congenital 
abnormalities such as PWS, date back to the Paleolithic era, eighteen thousand years ago, in 
the form of taurodont teeth (Ballantyne 1894).  Taurodontism is “…a variation in tooth form 
characterized by prism-shaped molars with large pulp spaces, resulting from branching of the 
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root only in the middle” (Dorland) that was a common feature in Homo neanderthalis and is 
seen today, in minor form, in association with genetic disorders such as Down’s syndrome 
and PWS (Mifsud 1997).   
 
The next concrete depiction of PWS in history was in 1680 in the form of a painting. Spanish 
painter Juan Carreno de Miranda, who was born at Avilés in Asturi in 1614 and died in 
Madrid in the year 1685, was one of the most popular painters of his time. He studied under 
Pedro de Las Cuevas and Bartolomé Roman, but by the age of twenty had exhausted the 
knowledge of his tutors and set up a studio on his own.  Juan Carreno was appointed as a 
court painter (pintor de cámara) in 1660; a position he maintained under the next king, 
Charles II  (Catholic Encyclopedia).  Juan Carreno de Miranda’s work, “La Monstrua” 
depicts a young girl named Eugenia Martinez Vallejo (Gandy 1994).  The young, six    year – 
old girl is described as weighing one hundred twenty pounds, with small hands and feet, a 
tiny triangular mouth, and extreme central obesity (Couper 2000). It is believed that Eugenia 
Martinez Vallejo had PWS, as the painting of her displays many of the cardinal signs. “La 
Monstrua” can be found at the Museo del Prado in Madrid, Spain (Gandy 1994). 
 
In the 1836 novel The Pickwick Papers by Charles Dickens, the character Joe is described as 
an obese, red-faced boy who was in a constant state of hypersomnolence.   It has been 
suggested by some that this character suffered from Prader Willi Syndrome (Couper 2000).  
However, others feel the description of a hypersomnolent, obese and plethoric (red) faced 
boy, by Dickens, pathognomonic is for Pickwickian syndrome (Downey 2003).  Since Prader 
Willi Syndrome can lead to "Pickwickian Syndrome, both views may be correct.  
 
In 1864, J Langdon Down described a case of what he termed polysarcia; derived from the 
Greek roots polys (much) and sarca (flesh) (Down 1864; Ward 1997).  The case subject, an 
adolescent girl, was described by Down after being admitted to the Earls Wood Asylum for 
Idiots.  Based on the following description, the girl satisfied the major criteria for PWS: 
 

 “She had become grossly obese from her seventh year and at twenty five 
years weighed 210 pounds… Her feet and hands remained small and 
contrasted remarkably with the appendages they terminated. She had no hair 
in the axillae and scarcely any on the pubis. She never menstruated nor did 
she exhibit the slightest sexual instinct.”  (Down 1864) 

 
She is further described to have an insatiable appetite and a serious learning disability. 
Down’s patient also met the minor criteria for PWS as she was of short stature (four feet four 
inches at twenty five years old), and was subject to outbursts of ill-temper and lying, had 
suffering from dyspnea and laboured, noisy breathing at night as well as having poor 
articulation and strabismus (Ward 1997).    
 
J. Langdon Down was the first individual to manage obesity successfully in a patient with 
PWS (Down 1864; Ward 1997). His first attempt of calorie restriction to 2400 kcal/day with 
potassium hydroxide and potassium iodide failed to achieve weight reduction.  His second 
endeavor was to have the patient eat fucus vesiculosus, a charcoal preparation created from 
burning seaweed, which saw a slight reduction in the rate of weight gain (Schiemann 2003).  
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It has, however, been postulated that any reduction in weight gain was due to its unpleasant 
taste rather than to a pharmacological mechanism.  In the end, Down reduced the patient’s 
calorie intake to 1175 kcal/day, with most of the energy coming from protein.  The patient’s 
typical daily diet consisted of 450g of lean meat, along with green vegetables, an apple and a 
glass of sherry as a treat.  On this diet, the patient lost 26.7 kg in one year.  With Down’s 
care, the patient maintained her reduced weight until he left Earlswood Asylum in 1868.   
Over the next year, the patient gained 97 kilograms and passed away on January 29, 1870 
(Ward 1997). 
 
In 1956, Andrea Prader, Alexis Willi and Heinrich Willi formally described a new syndrome, 
Prader – Labhart – Willi syndrome, based on their finding of nine children who all displayed 
mental retardation, obesity, short stature, and small hands and feet  (Prader et al 1956).  PWS 
was presented at the Eighth International Pediatric Congress in Copenhagen where over-
eating (polyphagia) leading to obesity was highlighted as the most distinguishing feature of 
the disorder.   
 
Prader and Willi further analyzed fourteen cases of PWS and, in 1961, expanded the 
phenotype to include hypotonia (lack of muscle tone) in infancy, paucity of fetal movements, 
an IQ of 40-50, and the predisposition to develop diabetes mellitus later in childhood 
(Beighton 1997).  After this publication, the disorder was commonly referred to Prader Willi 
Syndrome but by historical precedence Labhart’s name should also be included.   
 
In 1968, Gabilan and Royer observed eleven patients with PWS and established that 
orthopedic problems, such as scoliosis and hip dislocation, and strabismus (eye deviation) are 
associated with PWS.  Later in the same year, Zellweger and Schneider analyzed fourteen 
cases of  PWS and were the first two classify PWS into two stages.  In the first stage, termed 
infantile hypotonia, the infant has a marked lack of muscle tone; normal milestones such as 
crawling and walking are not reached until much after the expected age.  PWS children aged 
one – six exhibit signs of hyperphagia with progressive weight gain and then enter into the 
second stage, the obese stage, where they remain indefinitely. Zellweger and Schneider were 
also the first to propose that PWS was caused by a hypothalamic disorder.  Further, they were 
responsible for the name “Syndrome of hypotonia-hypomentia-hypogonadism-obesity 
(HHHO)” which is synonymous with PWS. 
 
Smith and Hall, in 1972, discovered that 100% of the thirty – two PWS cases they analyzed 
showed: hypotonia, feeding problems as infants, gross motor developmental delay, male 
hypogonadism and obesity.  These characteristics form the basis of the major criteria 
currently observed in PWS (Schiemann 2003).   Smith and Hall were also the first to 
recognize the severe personality disorders associated with PWS.   
 
In 1981, the genetic defect in PWS was found to be a deletion in the short arm (q11-q13) of 
chromosome fifteen (Spence et al. 1981). There are three mechanisms by which this can 
occur: deletion of the q11-q13 region on the paternal copy of chromosome 15, maternal 
uniparental disomy, and an imprinting mutation to the q11-q13 region of the paternal copy of 
chromosome 15. The first recognized and most common etiology (70%) of PWS is paternal 
deletion. This etiology was first described in 1986 (Butler 1986).  In this instance, the q11-
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q13 region of the paternal copy of chromosome 15 is completed deleted or has been 
translocated to another chromosome where it is not properly regulated.  There are at least two 
genes essential for normal development encoded in this region of chromosome 15; PWS 
results from the inability to translate and express the genetic information contained in these 
genes.   In 1989, Knoll et al. found that the chromosome showing the deletion in PWS was 
always inherited from the paternal copy of chromosome 15.   
 
In most regions of the human genome, genes are translated equally from maternal and 
paternal chromosomes.  However, in a few specific regions, titled imprinted regions, genes 
are inactivated when they come from the parent of one sex, but not from the other. In 
imprinted regions, only one copy of a particular gene is genetically active; the other is 
genetically silent.  Uniparental disomy occurs when a deletion occurs in an imprinted region 
of the chromosome and the remaining copy is from the silenced chromosome.  No 
genetically active copy of the genes is present and thus the genes encoded in the imprinted 
region are not expressed (Schiemann 2003). Dr. E. Engel first described Uniparental disomy 
as a genetic concept in 1980.  However, it was not until 1989, that uniparental disomy was 
recognized to be a mechanism of disease in humans; PWS was the first human disorder to 
have its genetic abnormality explained by uniparental disomy of an imprinted part of the 
genome (Nichols 1989).  Specifically, it was found that 25% of PWS cases result from 
maternal uniparental disomy of chromosome fifteen.  This means that there are two copies of 
the maternal copy of chromosome fifteen and no copies of the paternal.   
 
In order for the doubling of the maternal genetic information to occur, the developing fetus 
must lose the paternal copy of chromosome 15.  In one such mechanism, the developing fetus 
begins with a trisomy (three copies) of chromosome 15, caused by an extra copy of 
chromosome 15 in the mother’s egg, and loses the paternal chromosome. Although there are 
two complete copies of the maternal chromosome 15, they are both imprinted off and the 
thus the effect is the same as a deletion; these individuals are unable to express any of the 
genes encoded in the q11-q13 region and thus develop PWS (Schiemann 2003).  Two forms 
of maternal uniparental disomy have been described in PWS (Knoll 1989).  The first, which 
results from the duplication of one maternal copy of chromosome fifteen, is titled 
“isodisomy.”   If the PWS individual receives two different copies of maternal chromosome 
fifteen, it is called, “heterodisomy.”  
 
The third mechanism by which PWS can occur is due to an imprinting mutation of the 
paternal copy of chromosome 15, such that the genes in the q11-q13 region are turned off.  
Imprinting error accounts for 5% of PWS cases and was first described in 1991(Gregory 
1991; Brondum-Nielsen 1997). For the genes implicated in PWS, genetic imprinting is 
controlled by an “imprinting control center” in the q11-q13 region of chromosome 15.  When 
there is a point mutation, microdeletion or translocation involving the imprinting control 
center of chromosome fifteen, imprinting of the paternal copy of the genes in the q11-q13 
region does not occur properly and the genes are not turned on.  The change in the imprinting 
control region can be spontaneous or inherited.  To be inherited, the mutation must have been 
present in the chromosome that the PWS individual’s father received from his mother (i.e. 
the paternal grandmother).  If he received the mutated chromosome from his mother, the 
father would not have PWS himself, as this chromosome would be imprinted off, but would 
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carry the mutated chromosome with a 50% percent chance of passing it on to his offspring 
(Gregory 1991; Brondum – Nielsen 1997). 
 
Many genetic disorders are associated with an increased risk of developing cancers.  PWS is 
no exception.  In February 2003 issue of the Journal of Pediatrics, authors from the U of C 
described an increased incidence of myeloid leukemia in patients with PWS (Davies et al, 
2003).  The exact significance is not yet clear, however further research into this finding is 
expected.   
 
In the past fifty – five years, many pertinent discoveries have been made about PWS.  
However, more research is required to further improve the quality of life for PWS patients.   
 
The Men Behind the Syndrome 
 
Andrea Prader 
 
Andrea Prader was a Swiss pediatrician and endocrinologist who was born in Samaden, 
Switzerland.  He graduated from medical school, in Zurich, in 1944 and subsequently studied 
Pediatrics.  Prader received his first post at the children’s hospital in Zurich in 1951 and 
filled positions of increasing authority throughout his career (Enersen 2001).  
 
In addition to PWS, Prader was involved in the description of two other syndromes: Addison 
– Schilder syndrome, Prader and Gurtner syndrome. He conducted research in the areas of 
medical genetics, endocrine disorders, defects of lipid synthesis and metabolic abnormalities. 
Due to his notable contribution to European pediatric endocrinology, Prader is often 
considered “Grand Old Man” in this area.  Further, Prader is highly regarded in the 
international medical community and held many positions on academic bodies abroad 
(Beighton 1986). 
 
Alexis Labhart 
 
Alexis Labhart was born in St. Petersburg, Russia in 1916 to Swiss parents.  He moved to 
Switzerland in 1918 and completed medical school at the University of Basle in 1944.  He 
pursued his interest in tuberculosis as a research fellow at the Harvard Medical School and 
Peter Bent Brigham hospital in Boston, before accepting a position at the University of 
Zurich in 1951.  He became the head of internal medicine in 1969 and co-authored a 
textbook entitled, Clinical Endocrinology.  Throughout his career, he authored 185 medical 
articles about metabolic disorders, diabetes and other endocrine topics (Beighton 1986). 
 
Heinrich Willi 
 
Heinrich Willi was a Swiss pediatrician who was born in Chur, Switzerland in 1900.  Willi 
graduated medical school in 1925, in Zurich, and pursued a career in pathology.  In 1928, he 
changed specialties and studied pediatrics at the children’s hospital in Zurich where he was 
mentored by Guido Fanconi. He took a particular interest in neonates and made significant 
contributions to the field of neonatology.  In addition to his contribution to PWS, Willi 
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furthered the understanding of developmental irregularities of children born to diabetic 
mothers.   
 
Upon his death in 1971, Guido Fanconi spoke of Willi’s character: 

 
“[Heinrich] was a kind and blessed helper to his little patients and their 
fearful parents.  He is mourned not only by the many pupils and his elderly 
teachers, but also by innumerable parents and previous patients, now also 
adult.  All mourn the dear, intelligent person who understood how to be 
researcher, teacher and a good doctor at the same time” (Beighton 1997.) 
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ABSTRACT 
 
Hemophilia is an ancient disease.  In the 2nd century AD, the Jewish Talmud 
acknowledged that a bleeding disorder could exist in the sons of women 
whose sisters’ sons experienced profuse bleeding.  Hemophilia is an X-linked 
recessive disorder.  It is caused by the absence or malfunction of Factor VIII 
(Hemophilia A) or Factor IX (Hemophilia B/Christmas disease), which 
results in the inability of blood to clot properly.  Males are affected in the 
hemizygous form; affected females are usually homozygous for the mutation. 
 
Hemophilia has gained notoriety because of its presence in the royal family. 
Likely due to a new mutation inherited from her aging father, many of the 
descendents of Queen Victoria have been affected with “The Royal Disease”.  
Hemophilia in this well-known family has helped to shape history - 
particularly in Russian politics, where the desperation faced by the royal 
family led to the placing of trust and power into the hands of a monk and 
mystic named Rasputin.  This contributed to the Bolshevik revolution and 
the execution of the Russian royal family, whose remains were identified 
many years later by mitochondrial DNA. 
 
Early treatments of hemophilia focused on wrapping and elevating wounds 
until the bleeding stopped.  As two types of clotting deficiencies responsible 
for hemophilia were recognised, attempts to replace the missing clotting 
factors were carried out by transfusions of whole blood or plasma.  Not 
enough Factor VIII or Factor IX was in the plasma to stop bleeding, so 
hemophiliacs continued to die of hemorrhages.  In the 1960s, Freeze-dried 
powder concentrates of the missing clotting factors prepared from plasma 
were tried, but contamination of blood products became a problem. 
 
Modern treatments replace the missing clotting factors, which are generated 
from a genetically engineered source.  Gene therapies are being explored, 
and will likely be implemented in the future. 

 
Hemophilia is an ancient disease.  Hints of its presence can be seen as far back as the days of 
the Jewish Talmud (2nd century AD), when infants whose brothers had died due to bleeding 
brought on by circumcision were not to be circumcised (Canadian Hemophilia Society, 
2001a; History of Hemophilia, 2001).  “If she circumcised her first child and he died [as a 
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result of bleeding from the operation], and a second one also died [similarly], she must not 
circumcise her third child.” (Rosner, 1969, from Rabbi Judah in the Babylonian Talmud).  
The sons of women whose sisters’ sons bled profusely following circumcision had also been 
instructed not to be circumcised (Griffiths et al, 2000).  “… her sister also had her son 
circumcised and he died as a result of the circumcision, then the other sisters should not have 
their sons circumcised but wait until they are grown and their strength established.” (Rosner, 
1969, from Rabbi Joseph Karo, in the sixteenth century Shluchan Aruch).  It was recognised 
by the Arab physician Albucasis in the 12th century (History of Hemophilia, 2001), and 
described in North America by Dr. John Otto (1803), a physician in Philadelphia (Canadian 
Hemophilia Society, 2001a; History of Hemophilia, 2001).  Today, we know Hemophilia 
(both its “A” and “B” forms) to be a result of a mutation on the X-chromosome. 
 
Hemophilia, literally translated from Greek, means “love of blood”; it is a bleeding disorder.  
Hemophilia is caused by the absence or malfunction of Factor VIII (Hemophilia A) or Factor 
IX (Hemophilia B), which results in the inability of the blood to clot properly (Canadian 
Hemophilia Society, 2001c; Griffiths et al, 2000; Lynch, 1999).  The mutations responsible 
for either form of Hemophilia are found on the X chromosome (Russel, 1998).  Males 
afflicted with the disease often suffer from internal hemorrhaging, which can lead to death 
(Canadian Hemophilia Society, 2001a).  While it is possible for females to have hemophilia, 
it is much more common in males.  Affected males are hemizygous for the hemophilia 
mutation (have one mutated X chromosome).  Females would have to be homozygous for the 
mutation (have two defective X chromosomes) to be affected; it is possible for a female with 
one mutated X chromosome to show some symptoms if severe skewing of X-inactivation 
were to occur. 
 
Diagnosis of hemophilia can be made by clinical symptoms (e.g. bleeding), or by the level of 
plasma coagulants.  Less than 1% of normal factor (<0.01 IU/mL) is considered severe; 1-5% 
of normal factor (0.01-0.05 IU/mL) is considered moderate; more than 5% but less than 40% 
of normal factor (>0.05 to <0.40 IU/mL) is considered mild (Agaliotis, Dmitrios. 2002).  
Genetic diagnosis of hemophilia is more difficult because there is no common mutation 
identified.  Linkage-based markers have been used, taking advantage of restriction fragment 
length polymorphisms (identified via restriction enzymes) and short tandem repeats in the 
DNA (Pandey & Mittal, 2001). 
 
Hemophilia has gained notoriety because of its presence in the royal family of Europe. 
Likely due to a new mutation inherited from her aging father, many of the descendents of 
Queen Victoria have been affected with “The Royal Disease” (Griffiths et al, 2000; Russel, 
1998).  Through marriage, this mutation spread to a number of European royal families, 
manifesting itself in many affected males along the way.  Of Queen Victoria’s nine children, 
one male was affected, and at least two of her daughters were carriers (Chudley & Haworth, 
1999). 
 
Queen Victoria’s affected son, Prince Leopold, was born in 1853.  In spite of repeated 
bleeding episodes and typhoid fever, he survived to adulthood and “married a German 
princess, Helen of Waldeck-Pyrmont”.  They had two children; their daughter Alice (Princess 
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of Teck) later gave birth to an affected son (Rupert), who died as a result of a brain 
hemorrhage at 30 years of age (Chudley & Haworth, 1999). 
 
Queen Victoria’s ninth child, Beatrice (1857), was a carrier for hemophilia.  She and her 
husband, Prince Henry of Battenberg, had two of three sons affected with hemophilia, and 
one carrier daughter.  Their daughter, Victoria Eugenie, had seven children with her husband, 
King Alfonso XIII of Spain.  Of five sons, two (possibly three) were affected (Chudley & 
Haworth, 1999). 
 
Alice (1843), Queen Victoria’s third child, married Louis IV, Grand Duke of Hesse.  Their 
son, Frederick, died at the age of three of a cerebral hemorrhage; their daughter Irene, 
married to Prince Waldenmar of Prussia, had two of three sons affected; another daughter, 
Alexandra, married the Czar Nicholas II of Russia, and had one affected son, Alexis 
(Chudley & Haworth, 1999). 
 

 
Figure from Mange and Mange, 1999. 
 
Treatment for hemophilia is a relatively new development.  Prior to the 20th century, little 
could be done for those suffering from hemophilia.  It was the lack of available effective 
treatment of hemophilia that drove Alexandra, wife of the Tsar Nicholas of Russia, to turn to 
the monk Rasputin in the early 1900s.  Alexandra was one of the unlucky individuals who 
inherited that particular X chromosome through her carrier mother, Alice.  Alexandra then 
passed the X chromosome on to her son, Alexis.   Desperate to produce a male heir to 
become the next tsar of Russia, and frustrated by the physicians’ inability to help her son, 
Alexandra placed her faith in a monk and mystic named Rasputin (Mange & Mange, 1999). 
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Rasputin was hardly a well-respected member of society - he abused alcohol, frequently 
visited prostitutes, and was notorious for his womanising ways.  But he offered hope to the 
Russian Royal family, and their hemophiliac son (History Wiz, 2002).  The exact procedures 
Rasputin used to treat Alexis are unknown, but hypnosis appears to have been the primary 
method of choice for the monk (FAMOHIO, 1998).  Hypnosis relieved Alexis’ pain, and 
may have even “helped slow or stop the boy’s hemorrhages” (Canadian Hemophilia Society, 
2001a).  It has also been suggested that Rasputin used “Blood Stilling”, an old Russian 
peasant technique (FAMOHIO, 1998). 
 
Alexandra depended on Rasputin to keep her son in “good” health.  Rasputin took advantage 
of her dependence, and used it to influence the tsar.  Rumours of affairs between Rasputin 
and Alexandra, and between Rasputin and the tsar’s daughters flourished, likely started by 
Rasputin himself (Beéche).  Rasputin’s influence on Russian politics “was resented by the 
Russian people” (Chudley & Haworth, 1999).  It is believed that he played a large part in the 
downfall of the Russian tsar, and helped to bring about the Russian Revolution.  He was 
executed by Prince Yusupov (“poisoned, shot, clubbed, drowned - the man . . . would not 
die”) (History Wiz, 2002), shortly before the tsar’s family was executed by a Bolshevik firing 
squad (Beéche). 
 
Hemophilia in this well-known family has helped to shape history - particularly in Russian 
politics, where the desperation faced by the royal family led to the placing of trust and power 
into the hands of a monk and mystic named Rasputin.  This contributed to the Bolshevik 
revolution and the execution of the Russian royal family, whose remains were identified 
many years later by mitochondrial DNA  (Chudley & Haworth, 1999). 
 
A shallow grave discovered in Ekaterinburg, Russia revealed nine human corpses, believed 
to belong to the Tsar, Tsarina, three of their children, three of their servants, and their family 
doctor.  Chromosomal testing identified four males and five females.  Since mitochondria are 
maternally inherited, the corpses’ mitochondrial DNA was also tested.  Mitochondrial 
analysis revealed exact matches between three of the children, the putative Tsarina, and 
Prince Philip, a living relative via a maternal line to the Tsarina Alexandra.  The 
mitochondrial DNA from the putative Tsar was also analysed, and compared to two living 
“relatives of unbroken maternal descent from the Tsar’s maternal grandmother”.  The match 
was nearly perfect, with only one base pair difference in 28 of 35 clones.  This very strongly 
suggests that the remains do in fact belong to the missing Romanov family (Gill et al, 1994). 
 
Today, treatment is available for the disease. 
 
Early treatments focused on wrapping and elevating wounds until the bleeding stopped.  The 
time that it would take for the bleeding to subside varied in length, from a few days to several 
weeks (Canadian Hemophilia Society, 1999).  In the 1930’s, two doctors at Harvard, Patek 
and Taylor, realised that substances found in blood plasma could “correct the clotting 
problem”.  In Argentina (1944), a doctor named Pavlosky, experimented with two 
hemophiliacs.  He found that blood from one hemophiliac corrected the clotting deficiencies 
in the other hemophiliac, and vice versa.  This led to the conclusion that more than one type 
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of Hemophilia existed, and that Hemophilia A and B have deficiencies in different clotting 
factors (namely Factor VIII and Factor IX).  The clotting factors were identified and named 
in the 1960s (Canadian Hemophilia Society, 2001a). 
 
Treatment for hemophiliacs came about in the 1950’s and 1960’s, when hemophiliacs 
received whole blood or plasma.  Often there was not enough Factor VIII or Factor IX in the 
plasma to stop the bleeding, and so hemophiliacs continued to die of hemorrhages, 
particularly in the brain, following even minor injuries.  In the 1960’s, Factor VIII was 
separated from plasma, and called cryoprecipitate.  “Freeze-dried powder concentrates” of 
Factor VIII became available in the late 1960’s and early 1970’s.  These blood-borne 
products revolutionized the way care was provided for hemophiliacs.  Unfortunately, 
diseases such as Hepatitis C and HIV were carried in some of the blood products, infecting 
their recipients (Canadian Hemophilia Society, 2001a), particularly in France (Reilly, 2000). 
 
Modern treatments still replace the missing clotting factors of hemophiliac patients.  Today, 
the sources of the factors can come from human plasma, or from a genetically engineered 
source (Canadian Hemophilia Society, 2001b).  Bacterial colonies transfected with the factor 
VIII gene are capable of producing large amounts of pure factor VIII, and are harvested in 
factories.  These genetically engineered products “pose little risk of an allergic reaction and 
no risk of HIV infection “ (Reilly, 2000). 
 
The addition of the missing factors is not a permanent solution, as the factors are removed as 
the blood is cleaned every 24 hours, leaving the hemophiliac susceptible to clotting problems 
again (Canadian Hemophilia Society, 2001b).  Gene therapies offer a more permanent 
approach to the treatment of hemophilia.  Currently in the clinical trial stage, gene therapies 
are offering promising hope for the future.  The desired gene (Factor VIII or Factor IX) is 
inserted into a vector (such as the adenovirus), and is injected intramuscularly into the patient 
(Liras, 2001; High, 2001; Schwaab, 2001; Lynch, 1999).  Retroviruses have also been used 
in dog and mouse models (Schwaab, 2001; Lynch, 1999). 
 
Treatment is only available to approximately 20% of the world’s hemophiliacs, and allow 
them to lead normal lives.  The remaining 80%, who do not have access to modern health 
care facilities, likely face many of the same hardships suffered by the descendents of Queen 
Victoria (Canadian Hemophilia Society, 2001a). 
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ABSTRACT 
 

History repeats itself time and time again. Errors occur, become forgotten, 
and occur again. Knowledge is created, becomes forgotten, and is 
rediscovered again! The history of scabies, a disorder affecting mankind 
since antiquity, is no different. 
 
During the 16th to 18th century, came the spread of the enlightenment. With 
this, came the new foundation of illuminated ideas, creating two conflicting 
cultural trends. The traditional viewpoint of the aristocrats and monarchs 
was being constantly challenged by rationalism of the innovators.  
 
In the late 1600’s Bonomo and Cestoni wrote a letter to Redi confirming that 
the cause of scabies was due to the mite, acarus. However, the medical 
profession led by the Pope was not willing to accept the proposal of an 
infectious agent originally. The Pope’s chief physician, Lancisi believed 
scabies was due to a humoral origin. Although, he detected the mite, he 
neglected to believe it as the causative agent. He believed the mite was 
created through spontaneous generation or had no relationship to the 
disease. Bonomo was afraid to argue against the mighty power of the 
aristocrats; therefore, acuras as being the causative agent was disregarded. It 
was not until 1834 that the young student, Francois Renucci, rediscovered 
acarus and the method of isolating it. Upon his discovery the medical 
community accepted the mite as being the source for scabies. 
 
Looking back today, one can see the importance of Bonomo and Cestoni 
recognizing that the itch was caused by acarus. More importantly, they were 
the first in illustrating that a microscopic organism is capable of causing a 
disease, that lead to a new epoch in medicine. 

 
Presence of Scabies in Ancient Asia and Europe 
 
The knowledge of scabies dates back to ancient ages. In biblical times, patients who were 
diagnosed with “tsaraath” had scabies, not leprosy as many believed. During 1000 BC in 
India, there was evidence that Atreya had examined scabies. Indians later summarized 
scabies as a brown eruption, occurring on the buttocks, hands and elbows and labeled it as 
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“pam.” The Greeks can be accredited with deriving the term “acarus” to refer to mites found 
in wood, which is used today as well. Aristotle, who discussed “lice in the flesh” that 
produced vesicles, did much of this recognition work of scabies. Celsus advised people with 
scabies to use a sulfur mix with a liquid pitch. Also, along side with other Roman physicians 
he coined the term “pedicellus” to describe the itch mite. Although references were made to 
the mite, no evidence of association of the itch and the mite was made. Later, the Arabian 
physician, Abu l-Hasan Ahmad at-Tabari of Tabaristan (about 970 AD), described the mite 
in of his documents. He noted the existence of Acarus scabiei in the lesions. Also he noted 
that external therapy like placing ointments to the lesions could resolve the disease. 
 
Scabies in Early Europe 
 
The thought of scabies being due to a humoral agent was held by majority of Europeans in 
the early ages. This was due to the cause of scabies being credited by various authors as 
“melancholic juices” (Galenus), “corrupt blood” (Avicenna), “pungent ferment” 
(Velamonte). The contagious spread of the itch was believed to be due to humors and 
ferments being evaporated from an infected individual and spreading to others. Those who 
saw the itch mite, believed it to be an end result of the corruption of the individual. Many of 
these people believed scabies to be caused by an internal factor. Early recognition of the mite 
occurred in Europe.  
 
Credit for the first written document that refers to Sarcoptes scabiei is given to Saint 
Hildegarde (1099-1179) in Bingen, Germany.  She wrote the document, “physika,” in which 
she described the mite as “snebelza.” During this time, a physician in Spain, Avenzoar 
(1091-1162) and one of his students, Averroes (1126-1198), described the mite, but no clear 
relationship was made between the mite and itch.  
 
As Scabies spread in Europe, many terms were used to describe it. The French used “gale,” 
the English used the “itch” and “kratze” was used by the Germans. Also different terms were 
used to describe Sarcoptes Scabiei which included “pellicello” (Tuscany and in the Venetian 
Republic), “suren” (Germany), “siro” (Turin), “brigant” (Gascony). The Crusca Academy 
institute in Italy, published the relation of scabies and the mite under the name “pellicello” in 
their dictionary. The condition was defined as “a tiny mite generating in the scab-ridden skin, 
the gnawing of the site produces acute itching.” Many discovered scabies, for instance 
Scaliger in 1557, Joubertus in 1577, Fallopius in 1584, Rondelet in 1592, Vidius in 1586 and 
Schenck in 1600, observed the mite. Despite them confusing it with lice, many believe that 
they were referring to Sarcoptes scabiei 
 
Also, it is interesting to mention that reference has been made that famous people like 
Napoleon I, suffered from the disease. In 1634, Thomas Moffet’s book, Insectorum Sive 
Minimorum Animalium Threatum, and he described the mite claiming that, “It is strange how 
such a little animal with almost no feet can drive such a long burrow under the skin. 
Moreover, it is to be noted that these mites do not lie in the pustules themselves, but near 
them.” 
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Bonomo’s Letter to Redi 
 
Although all of the preceding events occurred, most of the credit given to discovering the 
etiology of scabies was given to Giovanni Bonomi. Diacintino Cestoni, a pharmacist and 
expert microscopist, together with, Giovanni Cosimo Bonomo, a young naval physician, 
were working together in their studies of the itch mite over two years starting in 1687 at 
Livorno, Cestoni. The discovery was illustrated in Bonomi’s letter to Francesco Redi. The 
main features of Bonomi’s letter included an accurate drawing of Sarcoptes scabiei. Bonomi 
illustrated the appearance of these mites in the skin: 

 
I quickly found an itchy person, and asking him where he felt the greatest and 
most acute itching, he pointed to a great many little pustules not yet scabbed 
over, of which picking out one with a very fine needle, and squeezing from it a 
thin water, I took out a very small white globule scarcely discernable. 
Observing this with a microscope, I found it to be a very minute living Creature, 
in shape resembling a tortoise, of whitish colour, a little dark upon the back 
with some thing and long hairs, of nimble motion, with six feet, a sharp Head, 
with two little horns at the end of the Snout… 

 
Also, he explained that Sarcoptes scabiei was the causative agent for scabies. Bonomi ruled 
out “melancholic humours” as the cause, which Galen had proposed, which is shown in his 
letter as he commented: 
 

It being very probable that this contagious disease owes it origin to neither the 
melancholy humor of Galen, nor the corrosive acid of Sylvius, nor the 
particular ferment of van Helmont, nor the irritating salts in the serum of 
lympha of the moderns, but is no other than the continual biting of these 
animalcules in the skin, by means of which some portion of the serum oozing out 
through the small apertures or the cutis, little water bladders are made, within 
which the insects continuing to gnaw, the infected are forced to scratch… 

 
Furthermore, Bonomo wrote about eggs that were produced by the mite, refuting the idea of 
spontaneous generation. He emphasized the scabies was due to an external cause and that the 
disease was very contagious. Bonomo explained that the source of pruritus in scabies was 
due to the passage and biting of the skin by the mite. Also, it was shown that Sarcoptes 
scabiei could live outside the human body for a couple of days, and is capable of being 
transmitted through fomites and clothing. The use of sulphur treatment was suggested and is 
sometimes still used today in the treatment of scabies.  
 
As Bonomo presented his work and with the publication of Redi’s book, Giovanni Maria 
Lancisi (1654-1720), the Pope’s chief physician, disagreed with Bonomo. Lancisi argued that 
scabies had a humoral agent, which lead to the acarus production. Supported by the church, 
Lancisi was able to deter Bonomo from continuing to support that acarus proliferation was 
the cause of the itch. As he persuaded him he made an indication to the doom of Galileo 55 
years previously. Therefore, in that time Bonomo’s theory was forgotten, for almost a 
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century the medical community believed that scabies was caused by the obnoxious body 
humors and not to the mite. 
 
In 1703, Richard Mead published Bonomo’s work in English attempting to enlighten many 
about the causal agent of scabies. In addition, Joseph Adams (1756-1817) wrote a document 
to the Royal Society of London, and claimed that “Bonomo was tolerably exact in his 
description.” Furthermore, Adams also infected himself with the mite, in which he described, 
 

In July 1801, I procured two oucoes from the young woman,whose aunt 
consulted me for the cure of her neice. The old woman, without spectacles, 
which she always used when working with her needle, but not without much 
diligence was felt. From that time began frequent itching in different parts of my 
body and arms but no eruption could be discovered. In less than a fortnight 
afterwards, my arms and belly were covered with a general efflorescence, but 
few vesicles appeared. I applied to my old woman who readily drew two oucoes 
from my arm, but not from the vesicles. 

 
Adams referred to the mites as oucoes, as it was termed in Madeira. However, he stated that 
the itch and mite had two distinct causes. 
 
In 1735 Linnaeus (1707-1778) puzzled the itch mite with the flour mite, giving it the name 
Pediculus scabiei. However, it was given the correct name we used today, Sarcoptes 
(Acarus) scabiei, in 1778 by another Swede, de Geer. Furthermore, in Hannover, Germany 
the physician Johann Ernst Wichmann, in the treatise Aetiologi der Kratze mimicked 
Bonomo’s interpretation on several soldiers who had scabies. Using the illustration by 
Bonomo, as published by Mead, he noted the similarity his drawing of the mite. Wichmann 
gave a clear indication of his support with Bonomo’s conclusions in his monogram, when he 
commented 
 

The presence of the insects, the cure of the disease by external means, the 
futility and lack of need of any internal medication, together with the fact that, 
in this disease on can enjoy a free choice of diet; all of these phenomena are… 
in favour of its parasitic origin. 

 
However, most of the other physicians still supported Galen’s theory. For instance the French 
physician, Anne Charles Lorry pointed out the causal agents of scabies were cold damp air, 
bad water, poor food and general filth. 
 
St. Louis Hospital 
 
In Paris a new skin hospital opened. Selected as the Chief Medical Officer of the St. Louis 
Hospital in 1801, Jean Louis Albert (1766-1837) developed a contemporary approach to skin 
ailments. He thought that Sarcoptes scabiei was the cause of the itch, but he wanted proof to 
support this concept and offered 300 francs for anybody that could. In 1812, Jean Chrysanthe 
Gales, one of Alibert’s student’s displayed that he was able to isolate the mite. Gales 
illustrated the mite through a painting done by the renowned artist, Meunier. With the 
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publication of these pictures by Alibert, the Academy of Medicine and the Academy of 
Science accepted the work. Nevertheless, there were some physicians that were unable to 
replicate the task. For instance, another former student of Alibert, Jean Lugol (1786-1851) 
was unable to isolate the mite from people with scabies. There were French medical journals 
accusing Gales as being a fraud, and indirectly Alibert for rigging the procedure.  
 
Furthermore, Francois Raspail (1794-1878) eight years later announced that the mite isolated 
by Gales was indistinguishable to the mites in cheese. This caused a severe blow to the 
plausibility of Alibert’s notions.  It was not until August 13, 1834 when a student from 
Corsica, Simon Francois Renucci, provided clear evidence of Alibert’s concept. He 
replicated a procedure that most of the peasant women would perform in his native land. 
With the use of a needle, Renucci isolated the mite from a patient with scabies. Similar to 
Bonomo, he never went into the scabietic pustules but to the adjacent burrows. He repeated a 
public demonstration on August 20, 1834 to win the prize of 300 francs offered by Alibert. 
Alibert’s status was revived. The procedure was able to be duplicated and was accepted by a 
majority of the physicians. Renucci’s discovery was fundamental in putting an end to 
humoral concept of scabies. Also, it lead to the logical use of external agents such as sulphur 
treatment which would be formally proposed by Hebra in the later part of the 19th century. 
 
Post-Controversy Trend 
 
Homeopaths still believed in Hahneman’s claims that syphilitic or scorbutic infection was the 
causal agent in scabies. Also, a few physicians still refused to believe that Sarcoptes scabiei 
was the causal agent of scabies. In 1867, Rudolf (1824-1909) in Copenhagen was still 
encouraging the use of internal sulfur treatment for scabies. Ferdinand von Hebra (1816-
1880) analyzed thousands of scabietic patients and played a key role in the implementation of 
the acarian concept. He successfully reviewed and published how the put on the skin can 
cause scabies in any person. Furthermore, he claimed that scabies was not a local external 
disease, and therefore, external sulfur treatment was recommended. Hebra’s published work 
was important in educating the public about the etiology of scabies being due to Sarcoptes 
Scabiei. In 1865, Thomas Hillier (1831-1868), a dermatologist in University College 
Hospital wrote in his Handbook of Skin Diseases,  
  

In the present day nearly all writers on skin diseases admit that the essential 
element in this affection, from which, more or less directly, all the symptoms 
arise, is the existence of a small creature, the Acarus scabiei, or sarcoptes 
hominis, which burrows between the layers of the epidermis, and there 
propagates itself, causing a great amount of itching. Dr. Fraser of Dublin, in a 
book recently published doubts whether the acarus is the real cause of scabies. 
In my mind there is no room for doubt on the matter. 

 
This was a reflection of the altered attitudes and recognition of physicians regarding the 
etiology of scabies being due to Sarcoptes scabiei. 
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ABSTRACT 
 
Myopia (nearsightedness) is a refractive error of the eye in which close 
objects are seen clearly but distant objects appear blurred. This ocular 
affliction has been recognized since ancient times. Descriptions of myopia can 
be found in the book Problemata, a work sometimes attributed to Aristotle. 
Throughout history, humans have fashioned ingenious tools to augment and 
correct their myopic vision. The invention of spectacles in the early 14th 
century provided the first practical tool in the correction of myopia. The 
advent of Johann Gutenberg’s use of movable type (1449) and literacy saw 
the demand for spectacles grow rapidly. They became a symbol of learning 
and influence. In the late 16th century, Franscesco Maurolyco (1494-1575) 
and Johannes Kepler (1571-1630) developed the foundations of physiological 
optics that provided a scientific understanding of myopia. Since their 
invention, spectacles have become commonplace, evolving from a simple 
matter of function to complex symbols of fashion and art.  
 
First recorded in sketches of Leonardo da Vinci (1508), contact lens did not 
achieve prominence until late in the 20th century. F.E. Muller constructed the 
first scleral contact lenses in 1887, however, these crude glass shells primarily 
served a protective function. The introduction of plastic corneal lens by an 
American optician, Kevin Tuoghy, and the subsequent development of 
materials such as hydrophilic gels has seen contact lenses develop into a 
popular choice for the correction of myopia. 
 
In the past half century, the treatment of myopia has achieved a revolution 
pioneered by Professor Sato of Japan. He began the first surgical operations 
for the correction of myopia in 1953. Myopic patients today can undergo 
photorefractive keratectomy (PRK) or laser in situ keratomileusis (LASIK), 
surgical procedures shown to provide a safe and permanent solution to 
myopia. These procedures are a testament to the long history of creative 
science and invention that has been contributed to the treatment of myopia. 
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A Myopic World 
 
Myopia is a leading cause of visual impairment throughout the world. Its prevalence is as 
high as 90% in certain populations and continues to rise. Myopia, commonly referred to as 
nearsightedness, is associated with symptoms of blurred distance vision, squinting or 
frowning. In addition, myopic individuals are at higher risks for associated ocular 
complications such as glaucoma. Clear vision depends upon the ability of the eye to 
accurately focus images directly on the retina. Several components of the eye including its 
length, cornea and lens are important determinants of this precise relationship. In myopia, 
images are focused in front of the retina because the cornea or lens curvature is too strong or 
the eye is too long. Associated risk factors for myopia include a positive family history, 
genetic makeup, reading, education level, and intelligence. 
 
Most people, whether they are fighter pilots or computer analysts, require clear vision for 
normal daily activity. As a visual disability, myopia exacts a tremendous human and 
economic cost. Historical accounts describe hunters who would place sandbags over their 
eyes in preparation for the morning as the pressure would temporarily flatten their eyes, 
providing them with clearer vision. We have come a long way since then. Current treatments 
for myopia combine aspects of science and technology that provide patients with superior 
and lasting improvements in vision. This paper will provide a historical account of the 
development of our understanding of myopia and the evolution of how it is treated. 
 
Early Beginnings 
 
Myopia has been recognized for over 2000 years and was first described by the ancient 
Greeks. The oldest known citation of myopia comes from a work called Problems. Its 
authorship, while often attributed to Aristotle, is still debated today. Nevertheless, the 
questions posed in the work indicate a recognition of the condition and note the distinct 
symptom of squinting. The original word, “myops”, is still used in the same sense. Although 
myopia was recognized as an ocular condition, it would take several centuries before 
fundamental concepts regarding optics and the anatomy of the eye allowed the mechanism of 
myopia to be understood.  
 
Influenced by the work of the famous Arab scientist Alhazen, Johannes Kepler provided the 
first accurate explanation of the myopic condition. In his work, Dioptrice, published in 1611, 
Kepler established many principles of how the eye worked to visualize images. He 
recognized the retina as the receiving plate for light refracted by the cornea and lens and that 
myopes focused light in front of the retina. 
 

Kepler (1604): “…those who see remote objects confusedly, and near objects 
distinctly, are helped by depressed [concave] glasses.” 
 

Although eyeglasses had been in use for several centuries, the rationale for why they worked 
to correct myopia had never been understood until Kepler.   
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Through the Looking Eyeglasses 
 
Historian Edward Rosen, in a comprehensive review of the invention of eyeglasses, stated 
that the invention of spectacles cannot be conclusively attributed to one person. However, 
there are several popular claims to the throne, each with its own merits. The first concerns the 
epitaph of Salvino d’Armato degli Armati. It states, “Here lies, Salvino d’Armato degli 
Armati, of Florence, the inventor of spectacles. May God forgive his sins. He died Anno 
Domino 1317.” The second involves a Dominican monk, Alessandro Spina, who died in 
1313. An article that is maintained in a monastery at Pisa describes the monk observing a 
pair of spectacles invented by an unknown individual. Spina is said to have been very 
impressed by its utility and subsequently copied the design and distributed spectacles 
throughout his life. Lastly, it has been proposed that spectacles may have been in use in 
China about the same time or possibly earlier. In his famous accounts of the orient, traveller 
Marco Polo (1254-1324) refers to the use of eyeglasses among the elder Chinese. 
 
With the invention of spectacles, however, its utility in the early 14th and 15th century 
remained extremely limited as long as literacy was uncommon. This changed in 1450 when 
Johann Gutenberg developed the use of movable type. The subsequent expansion of literature 
saw the demand for spectacles grow rapidly. The earliest eyeglasses, however, were very 
crude instruments in comparison to today’s constructs. They were often fastened to a hat in 
order to keep them on the face. Lenses, first made of beryl or quartz, were framed by a 
variety of materials such as gold, silver, wood and leather. By 1300, lenses were made of 
glass but made only in a convex shape. It was not until the late 15th century, when concave 
lens were first constructed, that myopes benefited from this visual aid. By the 16th century, 
the mass production of inexpensive eyeglasses made these appliances widely available 
throughout Europe.  
  
Today eyeglasses are the most popular method of myopic correction. Because the initial 
benefactors of spectacles were mostly monks and scholars, eyeglasses became symbols of 
learning and intelligence, albeit to a lesser degree today. Advances in lens manufacture have 
seen the development of scratch-resistant, anti-fog and glare reducing eyeglasses. In today’s 
fashion conscious societies, eyeglasses are now accessories of fashion, available in numerous 
shapes, colors and styles. 
 
Stop Calling Me Four-Eyes 
 
The concept of contact lenses are first found in the sketches of Leonardo Da Vinci in 
approximately 1508. In his manuscript, “Codex of the Eye”, da Vinci describes how balls of 
glass filled with water could be fashioned and applied to the cornea. Subsequently, in the 
writings of René Descartes, he proposes the use of an elongated lens tube as a “way of 
perfecting vision”. However, limitations of materials and manufacturing techniques would 
relegate contact lenses to sketches on paper for several centuries.  
 
It was not until 1887, that a German glassmaker, F. E. Müller, developed the first scleral 
contact lens. Müller, using prosthetic shells from his business as an artificial eyemaker, fitted 
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numerous patients with protective glass lenses. However, being made of glass, this did not 
permit the wearer more than few hours of use and fitting procedures were crude, often a 
series of trial and error to find the correct fit. This all changed, however, with the 
introduction of plastics. In 1948, an American optician by the name of Kevin Tuoghy 
introduced the first plastic corneal contact lens. Subsequent new materials provided superior 
fit and comfort, allowing wear throughout the day. In the past half century, contacts lens 
underwent an impressive and rapid phase of development. The introduction of hydrophilic 
gels provided the first lens permeable to water, oxygen and tear nutrients. Today, contact lens 
wear is the most common method of myopia correction next to eyeglasses. Modern lenses are 
produced on state-of-the-art computer-controlled lathes and are accurate within microns. The 
current lenses are made from various types of gas permeable materials and are both 
extremely comfortable and easy to use.  In the context of our modern fast pace lifestyle, 
contact lenses are now the ideal visual aid for myopic patients whose active lifestyle or 
aesthetic needs are not met with eyeglasses. 
 
Surgery and Myopia 
 
An increasingly popular treatment for myopia in the past decade is refractive surgery. 
Despite the inherent risks of surgical procedures, the chance to do away with the 
inconveniences of eyeglasses and contact lenses appeals to many people. In addition, 
continuous and rapid advances in techniques and technology has seen refractive surgery 
develop into a safe, predictable, and efficacious procedure with fast recovery times, minimal 
pain and high rates of patient satisfaction.  
 
The foundations of refractive surgery began over a century ago with a Dutch physician, 
Leendert Jans Lans around 1898. While working on his doctoral thesis, Dr. Lans began a 
series of systematic experiments on the corneas of rabbits that developed several principles 
of keratotomy. By varying the number, direction and shape of incisions in the cornea, Dr. 
Lans discovered he could manipulate the anterior surface of the cornea, producing a 
flattening effect to correct for myopia. 
 
Despite the exceptional and groundbreaking nature of this work, it took several decades 
before the possibility of refractive surgery would be considered seriously. In 1936, Tsutomu 
Sato, a Japanese physician, observed the flattening of the cornea in patients who sustained 
corneal trauma to the eyes. Building on the principles established by Dr. Lans, he 
successfully surgically treated patients suffering from an irregularly shaped cornea, 
keratoconus. Dr. Sato brought his keratotomy technique to clinical practice and ophthalmic 
surgeons soon adopted his work. In 1973, a Russian ophthalmologist in Moscow named Dr. 
Suyatoslov Fyodorov began to study the effect of radial keratotomy (RK). This technique, 
which calls for a series of straight incisions placed in a spoke-like pattern around the 
periphery of the cornea, provided the surgeon greater control of the degree of visual 
correction than ever before. In 1980, the National Institutes of Health sponsored the PERK 
(Prospective Evaluation of Radial Keratotomy) study which evaluated the effectiveness, 
safety and stability of radial keratotomy. The results showed that RK was effective in 
reducing myopia but the results still remained unpredictable, with some patients experiencing 
regression several years following the procedure. 
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The first step in the development of current laser corrective techniques began with the first 
application of laser technology towards shaping the cornea. In 1981, Dr. John Taboada 
reported the use of the argon-fluoride excimer laser in the remodeling of eye tissue. Soon 
after, using the excimer laser in a procedure known as photorefractive keratectomy (PRK), 
Dr. Theo Seiler treated the first human eye in Berlin, Germany. American ophthalmologists 
soon travelled to Germany in order to learn the PRK procedure and it spread throughout the 
world. PRK involves the use of the excimer laser to ablate to surface of the cornea, modeling 
a flatter surface corneal surface, correcting for the refractive error of myopia. 
 
Laser Assisted In-Situ Keratomileusis, otherwise known as LASIK, evolved from the PRK 
procedure. The surface of the cornea is very sensitive to pain and damage during the surface 
ablation of the laser. In 1991, Ioannis Pallikaris conducted the first animal trials of what is 
now modern LASIK in Greece. Pallikaris derived the name, LASIK, for this procedure from 
two Greek words which meant “to shape the cornea” and “in place”. Thus, the term LASIK 
means “to reshape the cornea in place using laser”. Pallikaris, incorporated a previously 
successful technique of cutting a thin flap from the surface of the cornea with an instrument 
called a microkeratome. He would use the excimer laser to remove tissue from within the 
cornea, replacing the flap afterwards. This procedure had several advantages over PRK 
which included faster recovery times, minimal pain and higher patient satisfaction. The initial 
clinical trials of LASIK in the United States began in 1996. These clinical investigations 
culminated in the approval by the FDA of the LASIK procedure in 1999. The continued 
development of precision lasers and computer-assisted ablation techniques will improve the 
reliability and efficacy of this procedure. It is estimated that over 5 million individuals have 
undergone the LASIK procedure and that number continues to grow.  
 
The Future of Myopia 
 
Today, patients have a variety of options in order to correct their myopic vision. While 
eyeglasses remain the most popular choice, advances in refractive surgery have led to an 
increasing number of patients who choose to undergo procedures such as PRK and LASIK. 
Looking towards the future, there is a large research effort to elucidate the mechanisms of 
myopic eye growth. It is the hope of these researchers to understand the fundamental 
regulators of ocular growth in order to provide preventative or therapeutic drug treatments 
for myopia. Several chemicals such as glucagon, atropine, and pirenzipine are early 
candidates for playing an important role in the development of myopia. These robust 
investigations and the continued partnership of technology and science signals a bright future 
for the treatment of myopia.  
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ABSTRACT 
 
The term “complex emergency” is a new name for an old public health 
problem described as a situation affecting a large civilian population 
involving a combination of factors including war, food shortages, and 
population displacement, resulting in significant excess mortality. 
 
The Plague of Athens (430-426 BC) has long fascinated medical historians 
because of its obscure aetiology, but it also represents a well-documented 
early complex emergency remarkably similar to problems faced by health 
agencies around the world today. 
 
With modern knowledge, resources and agencies, public health crises such as 
complex emergencies can be managed more effectively to reduce morbidity 
and mortality. 

 
War and disease have long been intimate partners causing death and destruction in human 
history.  Despite recent advances in treatment and prevention, once infrastructure collapses, 
disease runs rampant even today.  The combination of violence, stress, relocation, poor 
nutrition and sanitation, and abnormal population density is an ideal breeding ground for 
epidemic disease and presents a significant public health challenge. 
  
The Plague of Athens is a classic example of how these factors interact.  The problems faced 
then were essentially the same problems faced in refugee camps and war zones today.  
However, until recently there have been neither the tools nor the guidelines to address the 
many problems faced in these situations. 
 
Case Study: The Plague of Athens 
 
Mid-fifth century BC Athens was a prominent city-state of Greece and what had been a 
relatively democratic alliance with other city-states had become an Athenian-dominated 
empire (Thucydides, 1993).  Hostilities grew between Athens and Sparta, another powerful 
city-state (Thucydides, 1993).  Athenian leaders had anticipated war several years before 
actual conflict broke out (Bellemore et al., 1994).  Pericles, the city leader, decided that the 
city would prepare for a siege and wage the war using their superior naval capabilities 
(Bellemore et al., 1994).  The city erected walls enclosing Piraeus, the port, the road between 
it and Athens, and Athens itself.  Prior to the outbreak of war, the population of the city was 
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around 155,000 people (Retief & Cilliers, 1998).  The conflict, named the Peloponnesian 
War in later times, began in 431 BC (Thucydides, 1993).  In 430 BC, the entire population of 
Attica, the surrounding countryside, was moved inside these walls, pushing the population 
density up to 100,000 persons per square mile, roughly 400,000 in total (Morens & Littmann, 
1994).  This extreme overcrowding was continuous for 2 to 5 years (Morens & Littmann, 
1994). The Spartans destroyed the crops and farmland in Attica in 430 and 427/6 BC, but 
invasions were intermittent during this time (Bellemore et al., 1994). 

 
The Plague of Athens passed through the city from 430 to 426 BC, and by the time it had run 
its course, up to 30% of the population was dead (Bellemore et al, 1994).  The causative 
organism has long baffled historians, who have been proposing theories for the last five 
centuries (Morens & Littman, 1994).  The Greek historian Thucycides described the 
symptoms and signs of the illness in great detail. 
 

First they had high fever in the head, along with redness and inflammation of 
the eyes; inside the throat and tongue were bleeding from the start, and the 
breath was weird and unsavory.  After this came sneezing and hoarseness, 
and soon after came a pain in the chest, along with violent coughing.  And 
once it was settled in the stomach, it caused vomiting, and brought up, with 
great torment, all the kinds of bile that the doctors have named…  Outwardly 
their bodies were not very hot to the touch, and they were not pale but 
reddish, livid and flowered with little pimples and ulcers… (Thucydides, 
1993). 

 
It appears that the description fits many diseases and yet no known disease (Retief & Cilliers, 
1998).  Suggestions range from measles, a fungal disease (Bellemore et al. 1994), influenza 
(Morens & Littman, 1994), to a disease that has since disappeared (Langmuir et al, 1985).  
Since a single disease entity has not been conclusively implicated, it is worth taking a step 
back and examining the whole of Thucycides’ description of the early war, because it affords 
a detailed case description of a problem that has long challenged humanity.  Many factors 
that are generally associated with disease transmission were present.  Because of the chaos 
and collapse of infrastructure, it may not even have been one disease, but one of the 
multitude of health problems associated with war, overcrowding, poor food and water 
supply, and general social disorganization. 
 
Housing in Athens was generally simple, with walls made of mud (Garland, 1998).  Once the 
war began, the degree of crowding meant that many people lived in shelters in the streets 
(Thucydides, 1993).  Piraeus had many synoikai - cramped apartment blocks (Garland, 
1998).  In addition to the poor housing, air pollution in the city was so severe due to fires, 
lamps, charcoal burning, furnaces and dust that the sun was obscured (Hughes, 1994).   
 
Not only was the air befouled, but the streets were routinely ankle-deep in waste (Garland, 
1998).  Men would relieve themselves in the streets, although sophisticated sorts would use 
chamber pots (Garland, 1998).  There was no garbage disposal as such, although garbage and 
the dead were supposed to be removed beyond the city walls (Hughes, 1994).  However, war 
likely hampered this, and the plague would have made it worse.  Thucydides observed that 
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the dead were often left unburied or were cremated, contributing to the smoke problem 
(Langmuir et al., 1985). 
 
Food supply was an important issue as well, both in terms of nutritional inadequacy and the 
importing of large amounts of food from single sources raising the possibility of 
contamination.  The traditional crop of Attica was barley, since the soil was too poor and 
alkaline to support wheat (Bellemore et al., 1994).  As Athens grew, it began to rely more on 
imported wheat, available mainly to the wealthy (Bellemore et al., 1994).  Once the war 
began and the farmland was razed, the city was periodically completely dependent on 
imported food (Bellemore et al., 1994).  The main source of the imported food was from the 
Black Sea gained by an arrangement made by Pericles prior to the outbreak of war 
(Bellemore et al., 1994). 
 
Athens had a diversified water supply consisting of public fountains, private wells and 
cisterns to collect rainwater (Garland, 1998).  Fountains were located in high traffic areas and 
had flowing water while wells and cisterns were located in courtyards or next to individual 
dwellings (Garland, 1998).  This should have protected the population from a single point of 
contamination and from shortage during the siege (Crouch, 1993).  However, Thucydides 
observed that 
 

…the victims could not endure the laying-on of even the lightest wraps and 
linens… but must go naked, and a plunge into cold water would give the 
greatest relief.  Many who were left unattended actually did this, jumping into 
wells, so unquenchable was the thirst which possessed them… (Thucydides, 
1993) 
 

He also observed that the ill lay in piles around the fountains (Thucydides, 1993).  Even a 
water supply so decentralized could have been compromised by the presence of the ill.  
Furthermore, since human and animals wastes filled the streets, it is not hard to imagine 
multiple sites of water contamination. 
 
Complex Emergencies 
 
 The situation in Athens during the early years of the Peloponnesian War was grim.  By 
today’s nomenclature, it was a complex emergency – a situation affecting a large civilian 
population involving a combination of factors including war, food shortages, and population 
displacement, resulting in significant excess mortality (Toole & Waldman, 1997).  In fact, 
the situation into which the plague arrived was very similar to recent examples of complex 
emergencies in regions such as Rwanda or Somalia.  One major difference between then and 
now is our ability to intervene to stave off the disintegration of infrastructure and to prevent 
the mass outbreaks of infectious disease.   
 
There are several levels of prevention in complex emergencies.  The first level, primary 
prevention, involves stopping the violence in the region, preferably before the collapse of the 
government and the infrastructure (Toole & Waldman, 1997).  Basic needs cannot be met 
while a region is too volatile to enter.  Intervention has been hampered by the national 
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sovereignty embodied in the United Nations Charter, which limits the degree of primary 
prevention possible because situations have frequently degenerated to the point where 
involvement is risky (Toole & Waldman, 1997). 
Secondary prevention involves early detection of conflict-related food shortages and 
population movements, and involves preparing for interventions to mitigate public health 
problems that may arise (Toole & Waldman, 1997).  Very few contingency plans exist on a 
global scale to handle major public health crises.  In Zaire in 1994, a major cholera epidemic 
wreaked havoc in a Rwandan refugee camp, highlighting inadequate supplies and equipment, 
lack of safe water supplies, and a lack of unified planning (Toole & Waldman, 1997). 
 
Tertiary prevention involves prevention of excess mortality and morbidity once the disaster 
or emergency has occurred (Toole & Waldman, 1997).  According to Toole and Waldman, 
most deaths in refugee camps and displaced populations are preventable with available and 
affordable technology (Toole & Waldman, 1997).  The key is to get those with the 
knowledge together with those with the resources (Toole & Waldman, 1997).  

 
Supposing for a moment that the situation in Athens was developing in 2002 AD and not in 
430 BC, what interventions would be indicated?  Each of the problem areas has to be 
addressed.  A balanced diet with at least 2000 kcal per person per day distributed fairly to 
households is critical, since good nutrition involves adequate protein and micronutrients such 
as vitamin A (Toole & Waldman, 1997).  Adequate clean water is also essential: at least 15 L 
per person per day for domestic needs (Toole & Waldman, 1997).  The water need not be 
microbe-free, just relatively clean.  This should be done in partnership with hygiene 
education and access to soap (Toole & Waldman, 1997).  These measures go a long way to 
ensuring increased resistance to disease and to preventing rapid spread of communicable 
disease (Toole & Waldman, 1997).  Agencies should also be prepared to handle epidemics of 
infectious disease with appropriate treatment and preventative measures such as vaccinations 
or drugs (Toole & Waldman, 1997). 
 
These interventions are easy to list but difficult to implement.  However, the last decade has 
seen considerable improvement in standardizing approaches to emergencies and to the 
delivery of relief to the areas that need it (Toole & Waldman, 1997).  Strategies for 
responding to the difficulties posed by complex emergencies continue to evolve. 
 
Development of Necessary Knowledge, Tools, and Procedures 
 
There has been a considerable improvement in our knowledge and ability to cope with 
complex emergencies since the Plague of Athens.  Our ability to make recommendations like 
the above depended on developments in multiple fields combined with a move towards 
international cooperation. 
 
First of all, the ability to respond to an emergency like the plague of Athens depends on an 
understanding of epidemic disease based on micro-organisms.  At the time of the plague, 
Hippocratic medicine was concerned with humours and the idea that diseases depended on 
weather and other climactic considerations (Clendening, 1942).  Through the Middle Ages, 
disease was conceptualized in terms of divine action and theories about miasma were 
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dominant (Basch, 1991).  It was only the mid-19th century that scientific exploration 
demonstrated the micro-organism etiology of infectious disease (Basch, 1991).  Armed with 
knowledge of causation, disease can be treated through immunization or medications such as 
antibiotics. 
 
Although vaccination has been used in Turkey and other areas for centuries prior to Edward 
Jenner's work on small pox, it has only been in the last 150 years or so that the mechanism 
for vaccine success has begun to be understood (Clendening, 1942).  Other vaccines for such 
diseases as cholera and typhoid came into use until 1896, coinciding with the discovery of 
the causative organisms (Plotkin, 1999).  The number and variety of vaccines increased 
dramatically in the 20th century to include, among others, measles, and new cholera and 
typhoid vaccines (Plotkin, 1999).   
 
Of course, having vaccines is not good enough to prevent the spread of infectious disease – 
there must be an organized approach to distributing and administering them.  A resolution 
adopted in 1974 saw the expansion of organized vaccination programs to cover more 
countries at an affordable price for the most protection against disease possible (Hussein, 
1998).  Prior to this, the World Health Organization was involved with programs for 
vaccination of smallpox and poliomyelitis world-wide (Hussein, 1998). 

 
While it was known that fungi of the Penicillium genus had a natural ability to inhibit 
bacterial growth since the later 19th century, it wasn’t until Alexander Fleming’s discovery of 
the penicillin-producing mold that antibiotics were generated and used clinically (Demain & 
Elander, 1999).  Detailed studies were not done until 1940, but production speed limited 
clinical research with the new drug (Demain & Elander, 1999). Destruction in England 
during World War II further impaired the process, so that production on a large scale was 
undertaken in the US through the Department of Agriculture (Demain & Elander, 1999).  
Penicillin was used to treat wounded soldiers for the first time in 1943 (Demain & Elander, 
1999).  Since then, the spectrum of available drugs has expanded. 

 
One of the major problems occurring during a complex emergency is the lack of separation 
of waste and public water.  Although most realize the dangers of contaminated public water 
supply today, it wasn’t until Dr. John Snow’s work with the London water supply during the 
cholera epidemics of the 1850s that there was clearly documented proof that such 
contamination could be directly responsible for disease (Dawson & Sartory, 2000).  By the 
end of the 19th century, cholera, typhoid and dysentery were determined to be transmitted 
through fecal-oral routes in public water (Dawson & Sartory, 2000).  By 1910, intermittent 
chlorination and filtration were being used (Dawson & Sartory, 2000).  The first quantitative 
standards for public water were made in the US in 1914, requiring less than 1 colliform (E. 
coli and related bacteria) per 100 mL water (Dawson & Sartory, 2000).  The UK then 
published the “Bacteriological Examination of Water Supplies” in 1934, and various editions 
of this work formed the reference information for many other countries (Dawson & Sartory, 
2000).  The World Health Organization published its “Guidelines for Drinking Water 
Quality” in 1984, deriving standards from various regions (Dawson & Sartory, 2000).  
Guidelines, monitoring and reporting accompanied by appropriate water treatment and waste 
removal are critical to maintaining safe water (Dawson & Sartory, 2000). 
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All the advances in medical and allied sciences are of little use without some architecture for 
action that stretches across borders.  The move towards international health policy began 
with increased global travel and trade, which demonstrated a need for coordination between 
nations (Basch, 1991).  The First International Sanitary Conference was held in 1851 in Paris 
in response to several cholera pandemics (Basch, 1991).  Although 12 countries participated, 
resolutions were not adopted.  It wasn’t until 1892 that any progress was made (Basch, 
1991).  Organizations were formed early in the 20th century including the International 
Sanitary Bureau in 1902 (Basch, 1991).   
 
The chaos in Europe after World War I resulted in extensive trouble with infectious disease 
in Russia and Eastern Europe (Basch, 1991).  The League of Nations had a health 
organization that began to look into the problems present (Basch, 1991).  Through its various 
activities, a combined report on Health, Agriculture, Labor, and Child Welfare Committees 
that established the relationship between food and health and made recommendations for 
ages and occupation groups (Basch, 1991).  During this time, many organizations tied to 
governments, religious groups, and private funds were active in international health 
promotion (Basch, 1991). 
 
The modern era of international health began with the constitution of the World Health 
Organization (WHO) on April 7, 1948 (Basch, 1991).  The organization set to work by 
prioritizing areas needing to be addressed.  By 1951, new International Sanitary Regulations 
were adopted (Hussein, 1998).  Even with these new regulations, more than half the world 
lacked access to safe water and adequate sewage disposal 10 years later (Hussein, 1998).  
Atmospheric pollution was also an identified as an issue of concern early on (Hussein, 1998).  
The early 1960s saw the launch of a number of nutritional surveys and the beginning of 
recommendations on diet and vitamin A (Hussein, 1998).  A major advance of the 1970s was 
the introduction of oral rehydration therapy in for children with diarrheal disease (Hussein, 
1998).  By 1983, WHO had also made recommendations for the management of essential 
drugs that included use of generic drugs, assurance of quality, efficient administration, 
storage, and distribution, and efficient management of drug stocks to ensure continuity of 
supply (Hussein, 1998).   
 
Summary 
 
It has been a long process, requiring centuries of scientific and political growth to bring the 
world to the point where it can begin to address the public health issues surrounding complex 
emergencies.  Current recommendations are the integration of research and planning in a 
variety of areas, each identified to be key components of any strategy of attack.  Of course, 
just because we now have the tools and information necessary to combat excess mortality 
seen in these situations doesn’t mean that the problem is solved.  Key issues remain in terms 
of international cooperation and in financing all these efforts. 
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ABSTRACT 
 

The opium poppy, Papaver somniferum, is an annual herb that is widely 
grown today in temperate and subtropical regions of the world.  Although 
valuable both as an ornamental plant and as a source of food and natural 
oils, the opium poppy is most famous for the milky latex secreted from its 
unripened seed capsules.  This substance, when dried, becomes the bitter 
yellowish-brown drug known as opium. 
 
Ethno-botanists are unsure of the evolutionary origins of the opium poppy, 
as there are no known wild populations in existence today.  Like the tobacco 
and coca plants, it is believed to have evolved from progenitors that occurred 
near human habitations and were subsequently domesticated, the so-called 
“Dump Heap Theory for the Origins of a Man-Poppy Relationship”.  Based 
on archaeological and archaeobotanical evidence, the opium poppy seems to 
have originated in the western Mediterranean before the fourth millennium 
BC.  By 3100 BC, it was being cultivated in Switzerland and Eastern Europe.  
It was brought to the Aegean world by proto-Greek invaders who overran 
the area in the Middle Bronze Age (ca. 2000-1600 BC). 
 
Due to its prolific seed production and powerful psychoactive properties, P. 
somniferum quickly became associated with several cults and deities in the 
region.  Chief among these was the cult of Demeter, the goddess of fertility 
and the harvest.  Various archaeological findings suggest that the opium 
poppy was an important part of the Eleusinian Mysteries, rituals practiced 
by members of her cult. 
 
Late Minoan III Cretan artifacts indicate they worshipped a female deity 
known today as the “Poppy Goddess, Patroness of Healing”.  An opium 
brazier and pipe were discovered at a temple site on nearby Cyprus, and 
Cypriot vases shaped like poppy capsules have been found in Egypt.  
Recently, modern organic analysis has confirmed the presence of raw opium 
in these juglets. 
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Introduction 
 
One of the most common drugs of abuse, and one of the few native to the Old World, is 
opium.  Called by some the “World’s Greatest Pain-Killer” (Taylor 1965:206), this powerful 
narcotic is a product of the opium poppy, Papaver somniferum.  Although it is widespread 
today and is cultivated on every continent, there was a time when opium was relatively 
unknown.  In fact, it is only within the last ten thousand years that this compound has come 
into existence at all. 
 
How did this magical substance, once described as “God’s own medicine” (Brecher 1972:8), 
enter the pharmacopoeia?  From what source was it derived, and how did it affect the people 
of the early Aegean, the forebears of modern Western civilization? 
 
Overview of Opium and Papaver somniferum 

 
The opium poppy, P. somniferum, is an annual herb that is widely grown today in temperate 
and subtropical regions of the world.  It is used as both an ornamental plant and a tasty seed 
crop, but it is most noted for its role as an important medicinal plant.  As one author wrote, it 
is “the most important of those relatively few plants that yield drugs which have been used 
since antiquity and have never been matched by a synthetic product” (Krikorian 1975:92). 
 
Prior to ripening, the seedpods or capsules produce a milky, coloured juice that can be 
harvested by slicing the skin of the pods.  When dried, this latex becomes a bitter, yellowish 
brown drug, opium.  This substance has been used for millennia for its medicinal and 
psychotropic effects.  Depending on the dose administered, opium can produce sedation, 
euphoria or dysphoria, depression of the respiratory and cough centres of the brain, 
constriction of the gastrointestinal tract, and analgesia.  Opium can also produce a variety of 
hallucinatory effects.  These include proprioceptive disorders (in which one’s sense of 
position is distorted, resulting in a feeling of flying), altered time perception, and changes in 
mood and thought patterns. 
 
Evolutionary Origins of the Opium Poppy 
 
Ethno-botanists have had some difficulty in ascertaining the exact origins of the opium 
poppy, as there are no wild populations in existence today.  This suggests that mankind has 
had a very long-standing relationship with the species, as with Nicotiana tabacum and 
Erythroxylon coca, the tobacco and coca plants, neither of which has a known wild variety.  
The current theory is that these plants have all evolved from predecessor species while in the 
care of mankind.  Today there are two ecotypes of Papaver somniferum, a cultivated plant 
and a semi-wild variety found growing in fields and nearby disturbed areas. 
 
Some scientists have speculated that the progenitor of the opium poppy is the setaceous 
poppy, P. setigerum (de Candolle 1883:398), a plant that grows wild throughout the western 
Mediterranean, especially in southern France.  In the 1860’s, Oswald Heer discovered 
fossilized poppy capsules and seeds at a Neolithic “lake-dwellers” habitation near 
Robenhausen, Switzerland dating to ca. 3000 B.C.  He named them P. somniferum var. 
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antiquum as they appeared to be a transitional form having the size of the modern opium 
poppy, but the stigmatic disc scar patterns of the setaceous.  This transitional form has also 
been found in Stone Age dwellings in northern Italy. 
 
Genetic studies carried out over the last forty years have failed to unravel the origins of the 
opium poppy.  Although Hrishi concluded that the setaceous and opium poppies represented 
completely separate species (Hrishi, 1960:1-130), other botanists have noted that the 
“chromosome morphology of the diploid population of P. setigerum was very similar to that 
of the diploid population of P. somniferum” (Hammer and Fritsch, 1977:113-24).  Although 
this is still a highly debated issue, many modern scholars now classify the setaceous and 
opium poppies as sub-types of the same species, P. somniferum ssp. setigerum and 
somniferum, respectively. 
 
The evolution of the opium poppy is a key issue for those interested in the history of opium.  
If it can be shown that P. somniferum developed from another species, the origin of the 
opium poppy can be localized to the native range of the “parent”.  If the opium poppy 
developed on its own, however, its origin may potentially lie anywhere between the Atlantic 
coast of Spain and central Asia. 
 
The Opium Poppy in Prehistory 
 
At the end of the last ice age, increased settlement by primitive hunter-gatherers produced 
more disturbed ground, resulting in more areas with light soil and lots of nitrogenous 
compounds.  Under these conditions, certain weeds, among them the poppy, would have 
invaded and taken up residence near human habitations.  When mankind began to experiment 
with the domestication of plants, he would have naturally used plants found in his 
surroundings that had been known to have beneficial properties.  This is the essence of the 
so-called “Dump Heap Theory for the Origins of a Man-Opium Poppy Relationship” 
(Merlin, p. 108). 
 
The opium poppy is a multi-purpose species.  It is a valuable food source, with the most 
important edible component being its small oily seeds.  These are 45% lipid by weight, and 
the oils they contain can be eaten or used without refining for lubrication, cooking, or in 
lamps, where they burn longer and cleaner than olive oil.  In addition, the poppy can serve as 
animal fodder, and, of course, produces psychoactive alkaloids for medicinal and ritualistic 
use.  When taken in moderate doses, these stimulate mild euphoria and pleasant 
hallucinations.  This is a very common cultural motif: 

 
“Primitive cultures, where sickness and death are usually ascribed to a 
supernatural cause, have long accorded psychoactive plants a high, even sacred, 
rank in their magic, medical, and religious practices, because their 
ethnopharmacology often values the psychic effect of “medicine” more than the 
physiological”  (Schultes 1969:245). 

 
Merlin believes that the opium poppy was used for “psychic or visionary purposes such as 
ritualistic intoxication, shamanistic divination, cult worship, or ecstatic reverie” (p. 97).  
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While this theory is quite logical, the supporting evidence from the archaeological record is 
quite limited in this period. 
 
In addition to Robenhausen, fossilized poppy seeds have been found at more than thirty other 
nearby sites, as well as in Austria, Bavaria, France and the Italian Alps.  At Niederwil, in 
northeast Switzerland, the contemporary Pfyn culture also grew P. somniferum, as shown by 
pollen residues found at the site.  Interestingly, the large quantities of seed remains found 
suggest cultivation of the poppy, as some scholars have argued that such large stores could 
not have been gathered from wild vegetation (van Zeist and Casparie 1974:426). 
 
Of these many finds, however, the Foreland sites are the most significant due to their 
geographical location.  The Foreland serves as a corridor, connecting the Mediterranean (via 
transalpine passes and the Po and Rhone rivers) with north-central Europe (via the Danube).  
As such, much cultural information would have flowed through this region, a fact that may 
have important implications for the origins of opium in the Mediterranean.  
 
Sources of the Opium Poppy for the Bronze Age Aegean 
 
Merlin (p. 180) argues quite persuasively that the opium poppy was not native to the eastern 
Mediterranean, but was somehow brought to the area during the Middle to Late Bronze Age 
(ca. 2100–1600 B.C).  Assuming this is true, what was the origin of the opium poppy and 
how did it reach the Aegean world? 

 
There are references to the use of the poppy by the Sumerians and Babylonians in ancient 
Mesopotamia.  They controlled extensive trade routes reaching from India to Egypt and the 
Syro-Palestinian coast, and it is possible that opium or poppies were among goods 
transported.  One of the key pieces of evidence for this is a tablet of medical prescriptions 
found at Nippur, south of Baghdad, and dating to 2100 B.C.  It contains a cuneiform 
ideogram “HUL·GIL”, which had been translated as “joy plant” or opium.  This ideogram 
has been in existence since the 4th millennium B.C., implying a long-standing use of opium 
by the Sumerians. 

 
Krikorian, however, has disputed this translation and the Near Eastern origins of the poppy 
(1975:95-114).  In addition, Hans Halbaek, a noted archaeologist and botanist specializing in 
the Near East, has said that “among all the gallons of grain from Persia, Iraq, Turkey, 
Lebanon, Syria, Jordan, and Egypt I have never established P. somniferum” (Merlin, 159), 
implying the opium poppy was not a common or well-known item in the ancient Near East. 
 
If the poppy did not enter the Aegean world from the Near East, it may very well have come 
from the Western Mediterranean, home to the disputed pre-cursor of the opium poppy, the 
setaceous poppy.  In 1857, a Neolithic burial site was found on the south coast of Spain, near 
the town of Albuñol.  Called the “Cueva de los Murciélagos”, it is a cave complex located 
among barren limestone cliffs and ravines.  The site contained three human skeletons, one of 
which was a male wearing a crude gold crown.  The dead were buried with tools, weapons, 
utensils, and each had a woven handbag containing, among other things, large quantities of 
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opium poppy capsules and seeds.  As in Switzerland, the large numbers of opium poppy 
capsules and seeds suggests cultivation rather than simple gathering. 

 
Pottery finds have given a Neolithic date for this site of the late 4th millennium B.C.  More 
recent radiocarbon dating of finds from the nearby Cueva de Nerja seems to support the 
pottery date, and place the age of the site at ca. 3100 B.C.  There is general agreement that 
the cave was used in the late Neolithic or early Copper Age.  It has been suggested that 
during this period there was a cultural expansion from southwestern Europe towards the 
northeast.  As Savory writes: 
 

“…the development of a … range of plain pottery forms about this time in the 
Chassey, Lagozza, and Cortaillod cultures north of the Pyrenees is most probably 
the result of influences from south-western Europe connected with the spread of 
megalithic architecture.” (Savory 1968:83) 

 
It is possible that the opium poppy was also spread from Spain into central Europe during 
this time.  Such a move would fit with its slightly later appearance in the Swiss Foreland (ca. 
3000 B.C.), where botanical evidence has shown the poppy was a non-indigenous species.  It 
would seem then that the opium poppy may have originated in Spain and travelled into 
central Europe during the Neolithic period. 
 
Arrival of the Opium Poppy in the Aegean 
 
The first major Bronze Age civilization to arise in the Aegean was that of the Minoans.  
Likely originating in the Near East, they settled on the island of Crete during the 3rd 
millennium B.C.  By 2100 B.C. they had begun the construction of their first palatial centres 
at Knossos and Phaistos.  Here they worshipped a central female deity known today as the 
Mother Earth Goddess and controlled a trade empire that encompassed much of the Aegean 
world. 

 
At the end of the 3rd millennium B.C., a new ethnic group occupied the Greek mainland.  
These people would become the Mycenaeans, and are thought to be the first proto-Greek 
speakers.  Unlike that of the Minoans, the Mycenaean religion revolved around a central 
male deity.  Their cult system also included the use of magic-men or shamans who used a 
Divine Dream to commune with the spirit world and predict the future; the agent used to 
induce the Divine Dream may have been opium (Dodds 1951:143). 
 
The archaeobotanical record and the possible use of opium in the Divine Dream seem to 
imply that the Mycenaeans brought the opium poppy from central Europe during their 
invasion of the Greek mainland.  Artefactual evidence, however, indicates that the Minoans 
and Cypriots used the opium poppy extensively prior to the rise of a significant Mycenaean 
power in the Late Bronze Age (ca. 1400 B.C.).  As a result, the exact origins of the opium 
poppy in the Aegean are unclear.  There are, however, three theories that have evolved: 

 
1. It was introduced from central Europe either before or during the Mycenaean 

invasion of the Greek mainland. 
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2. Sea-faring traders brought it directly from Spain in the Early Bronze Age. 
3. It originated in the Near East and was brought to the eastern Mediterranean by 

proto-Minoans when they settled on Crete. 
 

Some time in the Late Bronze Age (ca. 1400 B.C.), the Mycenaeans overran the Minoan 
civilization on Crete.  This conquest resulted in a massive expansion in trade and foreign 
contact in the eastern Mediterranean, which likely influenced the later spread of the opium 
poppy in the region. 
 
Archaeological Evidence of the Opium Poppy in the Bronze Age Aegean 
 
Based on the archaeological finds made to date, it seems that the primary function of the 
opium poppy in the Bronze Age Aegean was as a source of psychotropic drugs for use in cult 
practice.  It became linked to several different cults and deities, and acquired four general 
meanings (Kritikos and Papadaki 1967): 
 

1. Life or wealth from the oil or the plentiful seeds 
2. Healing due to the medicinal and analgesic powers of the opium 
3. Euphoria, ecstasy and resultant fertility from the psychotropic agents 
4. Sleep and death due to opium 

 
Although many of the artefacts associated with opium and poppies have been found at 
Mycenaean sites on the Greek mainland, most scholars agree that they are of Minoan 
provenance and were likely imported from the palatial centres on Crete.  In fact, the major 
deity associated with the opium poppy during the Bronze Age was the Minoan Mother Earth 
Goddess, who was thought to have dominion over life, fertility and health. 

 
One of the most significant finds linking the opium poppy to the Mother Earth Goddess came 
from the acropolis at Mycenae, although its provenance is undoubtedly Neopalatial Crete 
(see Figure 1). 

 

 
Figure 1: Impression from a gold seal ring found at Mycenae. 

 
It is a gold seal ring, one of the largest of this type found, and is famous for its workmanship 
and subject matter.  It depicts a stylized, rocky landscape.  A woman is seated under a tree, 
holding three poppies in her hand.  She offers them to another female who reaches out to take 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 294 ~

them.  This second woman is almost certainly the Mother Earth Goddess, as she is depicted 
with many of the features that define this deity in Minoan art.  She is tall and bare-breasted, 
with big, extravagant hair.  She is elaborately dressed, with the stereotypical jewellery and 
flounced skirt.  Other females, smaller and less richly attired, collect items from the tree or 
bring lilies to the Goddess.  Other sacred Minoan symbols depicted include the double-axe, 
the sun disc, the olive tree, the figure-of-eight shield and the crescent moon (a possible 
reference to Astarte, the Near Eastern version of the Mother Earth Goddess). 

 
From Royal Tomb 3, Grave O at Mycenae come pins with poppy heads made of rock crystal 
(see Figure 2). 

 
Figure 2: Rock crystal pins from Mycenae with poppy capsule-shaped heads. 

 
They are grooved and show notches as would be seen on poppy capsules that had been cut 
for opium extraction.  These pins date to the 16th century B.C., and are almost 28 cm long.  
Because they are too long for clothing or hair, these pins may have been used for preparing 
opium for inhalation.  The pins are similar in style to others found on Crete, and the rock 
crystal used for the heads originated in the Near East, which suggests that they were likely 
imported from a Minoan palatial centre. 
  
In Aegean cultures, amulets were often worn because the wearers believed that they had the 
same powers as the objects they represented.  In that case, these pins may have been worn to 
draw upon the curative powers of the opium, or to gain the favour of the Earth Goddess. 
 
Following the Mycenaean “conquest” in the Late Bronze Age, the opium poppy continued to 
play a key role on post-palatial Crete.  The most striking artefacts are those associated with a 
find made at Gazi, 6 km west of the palatial centre at Knossos. 
 
In a “sacred room” with no doors or windows and accessible only from the top, 
archaeologists discovered two terracotta idols, seemingly representing female deities.  They 
are shown in the upraised-hands position that is typical of Mycenaean Late Bronze Age 
statuary, and have been dated to the Late Minoan III period (see Figure 3). 

 
The smaller figure has a pair of doves on her head, as well as the “Horns of Consecration”, 
probably the most famous of all sacred Minoan symbols.  The larger goddess, who has been 
dubbed the “Poppy Goddess, Patroness of Healing” in a modern context, wears a set of three 
movable pins in her hair; these pins are in the shape of opium poppy capsules.  The capsules 
are cut with vertical notches, just as real capsules would be if they were being drained of the 
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latex.  The notches are coloured in a deeper hue, similar in colour to the dried opium sap that 
would leak from real poppies.  Furthermore, the goddess has her eyes closed as though 
asleep, and her lips are parted lifelessly.  Her cheek folds give the impression that she is 
smiling.  The overall sense, then, is that she is high on opium, the visions in her head causing 
the look of ecstasy on her face. 

 
Figure 3:  "The Poppy Goddess, Patroness of Healing" from Gazi, Crete. 

 
In addition to the figurines, the room also contained a heap of charcoal and a tubular vase 
with holes in its base and sides.  Based on very similar finds from Java, it has been concluded 
that these objects were a sort of brazier, used for burning and inhaling opium (see Figure 4). 
 

 
Figure 4:  (L, C) Small brazier used for smoking opium from Gazi, Crete.  (R) Comparable 

item from modern Java. 
 
Marinatos and Hirmer (1960:153) took these finds to indicate that the women of Crete tended 
opium poppies as a devotion to the goddess, and dispensed the juice to relieve suffering. 
 
At another Cretan site, a grave at Pachyammos, archaeologists have found an opium jar 
apparently placed in the tomb as an offering to the cult of rebirth.  The scene depicted is a 
poppy head held between the Horns of Consecration and guarded by sacred birds.  The lid 
shows another bird, this time tearing open a poppy capsule.  Based on this find, Zervos 
(1956:47) concluded that the plant had a sacred meaning to the Minoans and that the capsules 
represent eternal life (see Figure 5). 
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Figure 5: Opium box found at Pachyammos, Crete. 

 
As mentioned previously, at Mycenae pins were found that might have been used for opium 
smoking.  At Gazi, on Crete, charcoals and a small brazier were found associated with some 
form of cult idol.  At Kition, on Cyprus, there is final, convincing evidence of the smoking of 
opium in a sacred context in the Late Bronze Age Aegean.  
 
From the courtyard near Temple 5 comes a brazier like the one found at Gazi.  It dates to ca. 
1200 B.C. and is inscribed with a large Minoan symbol, perhaps a double-axe.  Even more 
exciting is the find from the courtyard outside Temple 4.  Located near the brazier just 
described, this item is a 13.5cm ivory opium pipe (see Figure 6). 

 

 
Figure 6: Opium pipe from Kition, Cyprus with schematic drawing. 

 
It consists of a hollow tube, with an opening at one end and an opening partway along the 
shaft.  The shaft hole has blackening around it, indicating that the object was a pipe, and 
Cypro-Minoan symbols along the sides.  This object is significant not only for its 
contribution to the history of opium, but also because it is the first evidence of smoking prior 
to Roman times in the Mediterranean (Karageorghis 1976:125-129). 
 
The other significant Cypriot contribution to the history of opium in the Aegean was not 
found on the island itself.  Archaeologists in Egypt have discovered a large number of hand-
made Cypriot vases, known as the Base-ring I and Base-ring II styles (see Figure 7). 
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Figure 7:  (C, R) Cypriot ring-base juglets found in Egypt.  (L) Opium poppy capsule for 

comparison. 
 

In the 1960’s, Robert Merrillees made a study of these vases and concluded that they 
represented opium poppy capsules and were used to carry opium from the Aegean world to 
Egypt.  He argued that the dimensions of the vases and their colour are analogous to poppy 
capsules, and that the decorative motif is meant to symbolize the slit surface of the opium 
poppy head.  As can be seen in the figure, the double-line of the stalk join and the long neck 
of the stalk itself are clearly represented, as are the slash patterns one would find on a capsule 
drained using a multi-bladed knife (Merrillees 1962). 
 
What Merrillees proposed, and what has now been widely accepted, is that the poppy capsule 
served as the model for the clay juglets for a purely practical reason: 

 
“If our merchant wished to promote the sale of some substance to people who 
could not read a label on the outside of its container, the most straightforward 
way of advertising his product would have been to design a vessel whose 
shape at a single glance proclaimed the identity of its contents” (Merrillees 
1962:288). 

 
Within the last decade, Merrillees has provided additional information to substantiate his 
claims.  He obtained the assistance of John Evans of the Division of Chemistry at North East 
London Polytechnic.  Mr. Evans used modern organic analysis techniques, including thin-
layer chromatography, high-performance chromatography and infrared spectroscopy, to 
examine the residues found in a 15th century Base-ring I juglet found at Tell el-Ajjul.  His 
analysis has confirmed the presence of raw opium in the juglet, as well as a vehicle, most 
likely olive oil (Merrillees 1989:148-154). 
 
The Opium Poppy and the Cult of Demeter 
 
Demeter was the Classical Greek goddess of agriculture and fertility and is thought to be the 
descendent of the Minoan Mother Earth Goddess.  She is often shown holding grain, the 
symbol of sustenance, combined with poppies, the symbol of fertility and health (see Figure 
8). 
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Figure 8: Classical Greek statue from Athens showing Demeter holding opium poppies. 

 
The major site of worship of Demeter was the town of Eleusis in Attica, home to the famous 
Eleusinian Mysteries.  These rituals formed the core of an agricultural cult that began in the 
2nd millennium B.C. and lasted for more than two thousand years.  Initiates of the cult would 
consume a special drink, the kykeon, after which they would be shown the sacra, sacred 
objects, and would witness the phasmata, ghostly apparitions of Demeter and her daughter 
Persephone.  Merlin claims (p. 227) that the kykeon was a hallucinogenic beverage produced 
from wheat contaminated with the ergot fungus Claviceps purpurea.  The alkaloids produced 
by this fungus include ergonovine and ergine, both chemically close relatives of lysergic acid 
diethylamide (LSD). 

 
In addition, the fungus also produces ergotamine and ergotoxin, which can cause toxic shock 
and death.  It is interesting to note the observations of Taylor, who writes (1965:65), “Two of 
the most useful drugs to offset ergot poisoning are papaverine, one of the alkaloids of opium, 
and atropine, derived from belladonna or henbane”.  This suggests that poppies may have 
been used by the cult as an antidote to the fungal toxins. 

 
This theory is supported by a marble funerary urn, known as the Lovatelli Hydria, which 
depicts scenes from the Mysteries.  In one panel, an initiate makes a sacrifice, while the 
priest of the cult prepares the sacred drink.  In addition to the libation, the priest offers the 
initiate a plate of poppy heads to eat (see Figure 9). 
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Figure 9: Detail from the Lovatelli Hydria showing an Eleusinian priest preparing the 

kykeon and a plate of poppies. 
 
Conclusion 
 
Although both a source of comestible oil, and a nourishing food crop, the opium poppy has 
always been best known for the mind-altering chemicals produced in its seed capsules. 

 
There are no wild populations of the opium poppy in existence, leading palaeobotanists to 
conclude that it evolved from the setaceous poppy while in the care of mankind.  This 
evolution likely occurred in the western Mediterranean or Swiss Foreland.  From there, the 
opium poppy spread to the Aegean in Late Neolithic times by a route that has yet to be firmly 
established. 
 
In the Aegean world, opium and the opium poppy became associated with cults of life, 
healing and fertility, chiefly those of the Minoan Mother Earth Goddess and her descendent, 
the Classical Greek deity Demeter.  Artefactual evidence exists which demonstrates clear use 
of opium in a religious context on Crete, Cyprus and the Greek mainland. 
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ABSTRACT 
 
A great deal can be learned about a society by observing the way it deals with 
mental illness.  As the bodies of the mentally ill do not exhibit any obvious 
external signs of illness, and the illness manifests itself as erratic behaviour, 
insanity may not be recognized as a medical problem.  The treatment of the 
mentally ill depends strongly on the cultural and religious values of the 
society in question. 
 
Greek art and literature is replete with references to mental illness.  While 
most of the early works saw madness as the result of supernatural influence, 
many later Greek scientists and philosophers began to postulate that mental 
illness was due to medical causes, namely imbalances in the brain.  In the 
Greek society, the mentally ill were generally tolerated if they were peaceful, 
yet violent madmen often faced exile or execution.  The care of the insane 
was generally left up to the individual’s family members, and no asylums 
existed for the treatment or housing of the mentally ill.   
 
In the Shang and early Chou periods, Chinese medicine considered 
supernatural forces to be the cause of most illnesses.  In the late Chou period, 
Taoist philosophers began to postulate that illness arose from imbalances of 
primary forces in the body.  However, these ideas were not uniformly 
accepted and most of the populace continued to believe illness to be due to 
demonic possession.  Due to the importance of family dignity to the Chinese 
society, mentally ill individuals who behaved irrationally were largely 
confined to the family home and were cared for by their family members.   

 
Introduction 
 
The history of mental illness is interesting to study as it is so thickly intertwined with culture 
and religion.  As the mentally ill exhibit disturbing behaviour, often without provocation and 
in ways that contravene existing social codes, they have historically been feared, shunned, 
and persecuted throughout the Western world.  As is evident from the chronic lack of funding 
for the treatment of mental illness, it still suffers from a negative stigma.   
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As society’s early attitudes towards mental illness continue to influence the care of the 
mentally ill in the present day, it is interesting to look back on those attitudes and the factors 
that led to their development.  This paper will examine early theories and attitudes pertaining 
to mental illness in two different cultures which developed in isolation.   
 
Ancient Greece 
 
Mental illness before Hippocrates 
 
Like most ancient societies, ancient Greece was highly superstitious.  Most diseases, 
especially those that manifested themselves as mental disturbance, were thought to be 
brought about by supernatural powers.  Before Hippocrates, the seat of the intelligence was 
thought to be the lungs, or phrenes, rather than the brain8.  It was thought that certain 
emotions belonged to certain organs.  For example, the liver was thought to be the seat of 
painful emotions8.   
 
The earliest Greek conceptions about mental illness are found in Ancient Greek literature and 
drama.   In Homer’s works, all departures from normal behaviour which do not have obvious 
causes are prescribed to have been caused by the gods3.  Homer’s writings make frequent 
mentions of a condition known as ate, a temporary mental disturbance which is put into a 
subject’s phrenes by a supernatural being8.  However, the most vivid depictions of mental 
illness are found in Ancient Greek Tragedy.  In Euripides’s Orestes, the title character 
murders his mother and is subsequently driven insane by the Furies3.  In the following 
excerpt, Meneleus finds Orestes after he has been driven mad3: 
 

Meneleus:  What is your sickness? 
Orestes:  I call it conscience.  The certain knowledge of wrong, the conviction 
of crime… I mean remorse.  I am sick with remorse. 
Meneleus:  A harsh goddess, I know.  But there are cures. 
Orestes:  And madness too.  The vengeance of my mother’s blood 
Meneleus:  When did this madness start? 
Orestes:  The very day we built her tomb.  My poor mother’s tomb… 
Meneleus:  But these phantoms.  Can you describe them? 
Orestes:  I seemed to see three women, black as night. 
Meneleus:  Say no more.  I know the spirits you mean.   I refuse to speak their 
name… 

 
The Furies, or Erinyes, are frequently implicated for bringing on madness, as it was there 
function to follow and punish those who had committed crimes, the most significant of those 
was the murder of a family member8.   Madness was also caused by the goddess Lussa, 
whose name is translated as “she who loosens” or “she who unhinges”8.  In Euripides’ 
Heracles, she is depicted as a gorgon-faced monster who appears in a black chariot holding a 
goad.  At the goddess Hera’s bidding, she drives Heracles mad, causing him to murder his 
family.   
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In Greek Tragedy, madness is usually associated with unbearable conflict that leads to a 
breakdown of the individual’s sense of morality.  There is always a divine apparatus that 
brings on the madness, but this supernatural force always acts in concert with the hero’s 
individual conflicts3.  In most Greek works, the madman is regarded with a sense of fear and 
awe.  He is both cursed, and considered worthy of punishment for the crimes he has 
committed.  However, as mentioned in the above excerpt from Orestes, madness in Ancient 
Greece is regarded as a sickness that can be cured.  As in many ancient societies, the first 
method of cure for mental illness involved beseeching the gods for aid3. 
 
Until the sixth or seventh centuries BC, most of the Greek healers were disciples of the cult 
of Aesculapius1.  Aesculapius, the Greek god of medicine, was actually a human prince from 
Thessaly who was deified after death7.   Throughout Greece, there were hundreds of temples 
dedicated to Aesculapius where diseased patients could seek divine aid in curing their 
afflictions1.  Though these temples dealt mainly with somatic illnesses, there are also records 
of patients being cured of illnesses thought to be mental in origin, such as epilepsy7.  
Whatever the illness, supplicants in extremely grave conditions were often turned away from 
the temples in order to protect the reputations of the Aesculapian priests.  Once admitted to 
the temple, the patient received instruction in personal hygiene and proper eating habits.  The 
patient then went to sleep in the area of the temple known as the incubation porch, and was 
visited by the god Aesculapius in a dream7.  When the patient awoke from the dream, he was 
cured, and was required to pay a fee to the Aesculapian cult for their services.  Aristophanes’ 
Plutus provides the following account of one of these miraculous cures7: 
 

Ambrosia of Athens was blind in one eye.  This one came in supplication to 
the god.  Going round the sanctuary, she mocked certain healings that she 
judged unbelievable and impossible.  Having lain down [in the incubation 
porch], she had a vision. It seemed to her that the god, standing above, said 
that he would heal her, but that in payment she had to deposit in the sanctuary 
a silver sow to commemorate her foolishness; after these words, he incised the 
diseased eye and poured a medicine into it.  When day broke, she went away 
healed. 

 
As is suggested by the above excerpt, there is evidence that many patients were sceptical of 
the methods used by the Aesculapian priests.  There are many references in Greek literature 
to disbelieving patients who visit Aesculapian temples and are cured, but not before receiving 
a lecture on their lack of faith from Aesculapius in their dreams7.  These tales likely were 
constructed by the priests in order to defend their miraculous medicine against the swelling 
tide of Greek rationalism of sixth and seventh centuries BC.  By the time of the great plague 
of Athens at the end fifth century BC, Greek scientific literature considered the Aesculapian 
cult to be ineffective in the treatment of disease7. 
 
Hippocratic medicine and mental illness 
 
The writings of Hippocrates (460-377 BC), are generally taken to be the first attempts by a 
Greek physician to explain all diseases in terms of natural phenomena.   In his writings, 
Hippocrates compiled the work of a variety of authors from the school of medicine at Cos7.   
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He united the work of philosophers of medicine such as Anaximenes (570-500 BC) and 
Alcmaeon of Crotona (c. 500 BC) with clinical observations of disease7.  According to 
Hippocrates, the gods and other supernatural beings are not the agents of disease.  Like the 
Taoists in Ancient China, Hippocrates thought that illness arose from an imbalance within 
the body, namely an imbalance of the four humors:  blood, phlegm, yellow bile and black 
bile; or an excess of heat, cold, moistness or dryness10.  The cure for a specific illness 
involved correcting the imbalance and returning the body to homeostasis. 
 
Hippocrates was also the first to postulate that the seat of the mind was the brain, and not the 
phrenes, or lungs.  According to Hippocrates, madness arose from a disturbance of the brain, 
and not from internal conflict or attack by supernatural beings8.  The functioning of the brain 
depended on the right mixture of the humors, and on the brain being kept at the proper 
physiological conditions (i.e.  not too “moist” or “hot”)3.   Hippocrates believed that mental 
illness arose from an imbalance in these factors, which may have been due to the patient’s 
poor lifestyle.  For example, he wrote that disease may be worsened by a person with a 
bilious disease consuming foods that promoted the generation of bile3.  In The Sacred 
Disease, Hippocrates wrote8: 
 

Men ought to know that from the brain and from the brain only arise our 
pleasures, joys, daughter and jests, as well as our sorrows, pains, griefs and 
tears…  It is the same thing that makes us mad or delirious, inspires us with 
dread and fear…  
 
Madness comes from moistness… 
 
Those who are mad through phlegm are quiet, and neither shout nor make a 
disturbance; those who are maddened through bile are noisy, evildoers, and 
restless, always doing something inopportune.  These are the causes of 
continued madness. 

 
In the above passage, we see the beginnings of a classification of mental illness.  The 
distinction between phlegmatic or hypoactive madness and bilious or hyperactive madness 
appears to be similar to the Chinese ideas of tien and kuang, which will be discussed later.   
The first Greek classification of mental illness also included mania, melancholia, paranoia 
and epilepsy3.  Hippocrates and his contemporaries were the also first to describe delirium 
caused by organic toxins, as well as depression, which was thought to be due to an excess of 
black bile3.   At that time, epilepsy was referred to as the Sacred Disease, and was one of the 
last diseases believed to be of purely divine origin.  In his work entitled The Sacred Disease, 
Hippocrates rebukes the supporters of this theory in the following manner8: 
 

This notion of its divinity is kept up their inability to comprehend it, and the 
simplicity of the mode by which it is cured, for men are freed from it by 
purifications and incantations.  And they who first referred this disease to the 
gods, appear to me to have been just such persons as the conjurors, 
purificators, mountebanks, and charlatans now are who give themselves out 
for being excessively religious, and knowing more than other people. 
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In The Sacred Disease, certain seasons are attributed to cause mental illness.  Hippocrates 
writes: “In spring occur melancholy, madness, and epilepsy…”  The Sacred disease also lists 
some prognostic factors for mental illnesses8: 
 

Delirium with laughter is less dangerous, combined with seriousness it is 
more so… 
 
In maniacal affections, if varices or hemorrhoids come on, they remove the 
mania…  
 
Dysentery, or dropsy, or ecstasy coming on madness is good. 

 
The Sacred Disease also refers to a condition known as hysteria, which was thought to affect 
only unmarried women.  It was thought to be due to the womb becoming restless for 
children, and displacing itself towards the liver where it blocked body passages and 
prevented normal respiration.  This brought about conditions such as shortness of breath, 
pain in the chest, lumps in the throat, pain in the groin and legs, and sometimes syncope or 
seizure3.   
 
Treatment for mental illness in Hippocratic medicine involved restoring the body to its 
natural balance.  For hysteria, treatment involved the application of medicines to the vagina 
to coax the uterus to return to place.   The patient was also advised to take a husband and 
become pregnant, in order to placate the restless womb.  Other mental illnesses were treated 
with powerful cathartics such as hellebore, in order to void the body of the excess bile or 
phlegm causing the mental disturbance in the brain3.   However, the most important aspect of 
the treatment of mental illness involved what Hippocrates referred to as removing the 
ignorance of the patient.  This involved explaining the etiology of the disease to the patient, 
and the mechanism by which the treatment would restore the body to proper balance.  There 
is no evidence, however, that this use of words by physicians to combat madness involved 
into psychoanalysis or therapeutic dialogue3. 
 
Insanity in Ancient Greece 
 
Care for the mentally ill in Ancient Greece, as in Ancient China, was the responsibility of the 
family.  There were no institutions for the care of the mentally ill, and most patients were 
largely confined to the family home3.  Although a non-violent mentally ill person could walk 
the streets freely without fear of imprisonment, they were frequently subject to humiliation or 
abuse from the less tolerant members of the public.  If they did cause disturbances, they were 
often sent back home and their families charged a significant fine.  The Ancient Greek 
Philosopher Plato wrote at great lengths about insanity and what should be done with those in 
society who displayed irrational behaviour.  He thought that madness was a result of the 
impulsive, appetitive instincts of man dominating over rational thought3.  In his work The 
Laws, he writes8: 
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No lunatic shall be allowed to be at large in the community;  relatives of such 
persons shall keep them in safe custody at home by such methods as they can 
contrive, on penalty of fine.  The fine for failure to control a lunatic, whether 
slave or free man shall be for the offenders of the highest property-class one 
mina, for the second four-fifths of that sum, for the third three-fifths, for the 
fourth two-fifths.  

 
 Mentally ill individuals who were violent faced imprisonment or even possible execution.  
In The Laws, Plato gives this description of the consequences faced by a criminal whose 
crimes were motivated by mental illness8: 
 

These distinctions once recognized, the law shall direct the judge to commit 
those whose fault is due to folly apart from viciousness of temper or 
disposition to the house of correction for a term of not less than five years.  
Throughout this period they shall have no communication with any citizen 
except the members of the Nocturnal Council, who shall visit them with a view 
to admonition and their souls’ salvation.  When the term of confinement has 
expired, if the prisoner is deemed to have returned to his right mind, he shall 
dwell with the right-minded, but if not, and he be condemned a second time on 
the same charge, he shall suffer the penalty of death. 

 
Plato’s nocturnal council appears to be a group of philosophers whose purpose was to subject 
the patients to repeated conversations and discussions, in order to correct their various 
delusions.  As stated in the above passage, patients for whom this form of therapy did not 
work often faced execution.  Plato also set out instructions for dealing with the awkward case 
of the head of a household becoming deranged.  In The Laws, he writes that the son, if 
believing that his father is deranged, should consult the most senior guardians.  If they 
determined he was justified in laying a complaint against his father, they would provide legal 
aid.  If the father was indeed found to be exhibiting irrational behaviour, he would be 
required to remain in his house and be treated as a minor for the rest of his life8. 
 
According to Hippocratic medicine, mental illnesses like all illnesses were the result of 
natural causes.  Thus, one might expect little difference in how the mentally and physically 
ill were regarded in Ancient Greece.  However, as is evident in the above passages, this was 
certainly not the case.   In Ancient Greece, mental illness was something to hidden from 
public view, on pain of incarceration or even death.  This may have been due Greek 
literature’s portrayal of mental illness as being the consequence of a horrendous crime 
against nature, or Plato’s theories that mental illness was due to a weak mind prone to 
impulsive action.  As Ancient Greek philosophy and medicine formed the foundation for 
modern western medicine, it is possible that some of the stigma of mental illness today may 
have had its origins in Ancient Greece. 
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Ancient China 
 
Ancient Chinese Folk Medicine 
 
It is important to realize that most of the history of Chinese medicine is the history of two 
totally different medical philosophies. The first medical philosophy, which will be discussed 
in a subsequent section of this report, saw diseases as arising from imbalances of 
fundamental forces in the body.  The much older philosophy, which will be referred to as 
Ancient Chinese folk medicine, was spiritualistic and steeped in superstitious and magical 
beliefs.  In Chinese Folk medicine, all diseases arose from supernatural influences.  In the 
Shang dynasty (1700-1500 BC), diseases were thought to be caused by the spirit of a 
vengeful ancestor12.  When a person became ill, the treatment consisted of making sacrifices 
to placate the patient’s ancestors.  Later, in the Chou dynasty, the list of supernatural entities 
capable of causing disease expanded to include demons, spirits, and foxes, which were 
thought to be capable of transforming into seductive young women in order to lure away 
young men2.  This demonological folk medicine had greater longevity in China than in 
Europe.  By the Renaissance, European doctors had discounted demonic possession as a 
cause of disease.  In China, doctors such as Hsu Ta-ch’un and Sun Te-jun were still citing the 
curse of malevolent demons as pathogenic mechanisms as late as the nineteenth century12.   
 
Unlike Greek superstitious medicine, insanity was thought to be caused by outright 
possession of the patient by supernatural beings, rather than as a curse from a vengeful god2.  
The patient was cured through magic talismans and elaborate rituals designed to force the 
offending demon from the patient’s body.  The talismans were covered in inscriptions 
designed to frighten the demons into departing.  An example of such an inscription can be 
found in Sun Ssu-miao(581-682)’s “Classic of Interdictions”12: 
 

Heaven and earth have sent me.  On my body I transport [the authority over] 
the celestial soldiers: 100 times 1,000 times 10,000 times 100,000 [of them] 
stand before and behind me, are lined up to my left and right.  Which spirit 
would dare to alight here!  Which demon would dare be present!  Only a 
legitimate spirit should appear here!  Evil demons—depart quickly!  Quickly, 
quickly, this is an order! 
 

If these incantations failed to drive the demon from the host’s body, then healers often made 
use of interrogation rituals.  These rituals often involved splashing the victim with cold water 
or placing pins into the victim at prescribed points, in order to gain the demons attention11.  
The demon was then questioned as to why it had trespassed upon the patient and was told to 
leave.  Acupuncture and ingestion of herbs was also prescribed to drive out evil spirits2.   
 
In Ancient China, foxes were frequently seen as a cause of mental illness.  To the Ancient 
Chinese, the fox possessed an insatiable drive to steal the vital spirit of humans and transfer it 
to their own bodies13.  They were skilled at taking human form for the purpose of tricking 
men into allowing them to enter into their bodies and take possession of their souls.  The 
Hsuan-shi-chi (8th Century AD) tells of a boy who takes ill, and is visited by a doctor with 
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somewhat dubious intentions.  After the doctor treated the boy, the symptoms seemed to 
vanish.  However, the doctor continued to visit every day, because13 
 

Though the boy was cured of that disease still he lacked sufficient quantity of 
soul, wherefore he uttered every now and then insane talk, and had fits of 
laughter and wailing, which he could not suppress.   

 
Though the boy’s father was concerned about his son’s behaviour, the doctor reassured him 
that the symptoms would pass in time.  However, the boy’s condition did not improve, and 
soon another doctor was called in, and then finally a third, and suddenly the three began to 
fight noisily.  Alarmed, the father walked in to the room to find three foxes fighting amongst 
each other, and realized that the foxes had deceived him in order to prolong his son’s illness.  
Enraged, he killed the foxes, and in several days his son was cured.   
 
The favourite disguise of the fox was the body of a young girl, which they used to seduce 
young men in order to take possession of their souls13.  However, women were not immune 
to seduction by malevolent supernatural forces.  Ghosts were thought to appear to women 
who were longing for a male companion.  These ghosts would then have sexual intercourse 
with the woman, causing her to become secretive and confused6.  The woman could be heard 
frequently whispering, talking or giggling to herself11.  The cure for this particular form of 
ghost possession was to let the woman have sexual intercourse with a man day and night 
without stopping.  Burning sulphur and ingesting powdered deer horn were used in the case 
of maidens of noble families for whom the proceeding cure would violate social codes6.   
 
The Beginnings of the Medicine of Systematic Correspondence 
 
The latter half of the first millennium BC was a turbulent time in Chinese history.  Power 
struggles amongst the various Chinese states and frequent barbarian invasions served to 
weaken the power of the Chou court, and led to the further fragmentation of the Chinese 
empire12.  However, out of this conflict, many of the defining philosophies of Chinese culture 
were formed.  Confucius (551-479 BC) described how an ideal society could be maintained 
if all individuals acted according to their station in life and observed prescribed customs.  
The philosophy of Taoism, developed in the fourth century BC by Lao Zi and Zhuang Zi, 
encouraged individuals to live according to the laws of nature and to follow the “Way of the 
Universe”, or Tao12.   
 
In the fourth century BC, one Chinese philosophical school began to observe that much of 
the world was dualistic or complementary in nature.  Many natural phenomena, such as the 
alteration of day and night, could be explained in terms of interplay between equal and 
opposite forces.  It was from these observations that the Yinyang doctrine was developed.  
According to the Yinyang doctrine, all changes in nature, as well as the human body, are 
governed by the dual and opposing powers of Yin and Yang2.  Yang represented the positive, 
male, lightness, day and sun; while Yin represented negative, female, darkness, night and 
moon.  The unimpeded flow of Yin and Yang through the body was thought to bring health 
to the organs, while blockage of flow or imbalance of Yin or Yang was thought to induce 
disease2. 
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Around the same time as the development of the Yinyang doctrine, the Chinese philosopher 
Tsou Yen (350-270 BC) began to postulate that all nature could be described in terms of five 
basic elements: water, fire, metal, earth and wood.  In his doctrine of the five phases, the 
relationship between each of the five elements was described as follows12: 
 

Water produces trees, that is, wood; wood brings forth fire; fire produces 
ashes, that is, soil; soil brings forth metal; when heated, metals produce 
steam, that is, water. 

 
During the latter half of the first millennium BC, a new form of medicine developed with 
incorporated the philosophies described above.  This form of medicine will be referred to as 
the medicine of systematic correspondence.  In it, ill-health was explained in terms of 
“transgression of the Tao”, or deviation from nature’s path.  Disease was caused by 
imbalance in Yin and Yang, or some excess or deficiency in one or more of the five phases.  
Certain organs of the body were associated with a certain phase.  For example, the heart was 
associated with fire and heat12.  Thus, all medical disorders resulting from an excess of heat 
must have been due to a sickness of the heart.  Therefore, much like in Ancient Greece, 
during the latter half of the first millennium BC illness begins to be seen as arising from an 
internal source, rather than as the result of an attack by external supernatural influences. 
 
In the medicine of systematic correspondence, no distinction was made between the mind 
and body of the patient.  Irrational behaviour was seen to be solely due to imbalances in 
various body organs12.  Each emotion was thought to be related to a specific body organ, thus 
any emotional disturbance was thought to originate from the corresponding organ.   Thus, the 
western concept of Psychiatry did not exist in Ancient Chinese medicine, and diseases that 
resulted in the patient displaying unusual or unconventional behaviour were treated in the 
same manner as diseases with somatic manifestations12. 
 
The first definitive Chinese medical text, Neijing (the Canon of Internal Medicine), was 
compiled sometime between the third and second centuries BC9.  This text provides some of 
the first medical descriptions of individuals suffering from psychiatric illnesses.  For 
example, in describing a woman suffering from “cold”, the author writes9: 
 

Her consciousness was clear during the daytime, but delirious in the evening, 
as if seeing ghosts. 

 
In the Neijing, two syndromes were described which closely resemble Western Psychiatric 
illnesses.  The first was Kuang, which can be described as mania, or psychosis with 
excitation.  The second is Dian, or psychosis without excitation.    Kuang was considered to 
be due to hyper function of the body, and was thought to be caused by vicious air, abnormal 
weather, or emotional stress11.  The behaviour of an individual suffering from Kuang is 
described in Neijing as follows9: 
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Before the appearance of Kuang, the patient grieves on his own at first…At 
the beginning of Kuang, the patient sleeps less and feels no hunger.  He is in a 
state of self-praise and self-importance, a self-proclaimed genius.  He curses 
day and night… 

  
In contrast, Dian was often described as a “falling frenzy”, and was thought to be due to 
reduced body function.  Ko Hung, a fourth century physician and author, stated that in all 
cases of Dian9: 
 

The suffer falls prostrate, drools, and loses consciousness.  When beaten, he 
arises and acts as if mad (Kuang).  If he eats his own excrement, he will be 
hard to cure. 

 
There is some evidence that Dian corresponds to an epileptic fit, whereas Kuang likely 
corresponds to manic fits or rages.  However, this distinction is not always present.  For 
example, mad saints and fools are frequently described as either Dian or Kuang11. 
 
According to Neijing, the only recommended treatments for Kuang and Dian were fasting 
and acupuncture9.  The purpose of acupuncture was to facilitate the flow of Yin and Yang 
forces through the body, as blockage and stagnation of the Yin and Yang influences was 
thought to cause the disease.  Later, treatments such as moxibustion, or the application of 
ignited combustible cones of wormwood to the skin, as well as a variety of herbal 
medications were developed2.   
 
Insanity in Ancient China 
 
Some historians have suggested that as the medicine of systematic correspondence did not 
differentiate between the mind and the body, psychiatric illnesses must have been regarded 
by society in the same manner as primarily somatic illnesses.  Thus, they postulate that there 
could be no stigma associated with mental illness in Ancient China.  However, there is strong 
evidence that a stigma towards mental illness did exist, and that the burden of this stigma fell 
more heavily on the patient’s family rather than the individual5.   
 
This stigma seems to stem from the emphasis the Ancient Chinese placed on morality, social 
responsibility, respect for authority, and restraint in social relations and emotional 
expression.  In Ancient China, individuals who contravened this strict code of behaviour not 
only brought shame upon themselves, but upon their family and their ancestors.  As 
behavioural abnormalities were seen as the result of belonging to a dysfunctional family or 
being raised in an amoral environment4, it is understandable that the family would be much 
more comfortable dealing with a loved one that exhibited organic symptoms rather than 
symptoms that cast doubt upon their moral character.   As mental illness was appreciated to 
be hereditary, the presence of insanity in the family made it difficult to make marital 
arrangements for the children4.   
 
There is some evidence that hospitalization may have been available for some forms of 
mental illness.  In the eighth century BC, Kuan Chung remarked9: 
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In the Capital there are institutions where the deaf, the blind, the dumb, the 
lame, the paralytic, the deformed and the insane are received.  When they are 
ill they are cared for until they have recovered. 

 
However, as in Ancient Greek society, care for the mentally ill was almost exclusively the 
responsibility of the patient’s family5.  The stigma associated with mental illness, as well as 
strong Confucian family obligations, required the family to care for a mentally ill member 
and conceal the illness from the outside world.  As the Chinese country residence was 
typically large, it was not difficult to find a secluded place in which a mentally ill family 
member could be hidden, and as Chinese society was largely agricultural, inconspicuous 
labour could be found for family members suffering from psychiatric afflictions13.  While 
legal conceptions of madness and insanity varied significantly throughout Chinese history, it 
is likely that mentally ill individuals who caused significant disturbances were imprisoned5. 
 
Conclusion 
 
The similarities between Greek and Chinese attitudes towards mental illness are striking.  
Within the span of a few centuries, both societies were beginning to develop medical theories 
that saw mental illness as developing from within the body rather than being imposed by a 
supernatural entity.  The classification of mental illness developed by Hippocrates, which 
divided mental illness into hyperactive and hypoactive diseases, is almost identical to the one 
found in the Neijing.  Similarly, the idea of treating the illness by restoring internal balance is 
common in both medical systems.  In both China and Greece, mental illness carried a strong 
social stigma, and the family shouldered all the responsibility of caring for mental ill 
members.   
 
The most striking difference between the two societies is that in China, the supernatural 
explanation of mental illness co-existed with the medicine of systematic correspondence until 
almost the present day, while rationalistic Greek medicine rapidly replaced more religious 
forms of healing such as the Aesculapian cult.  Also, the Chinese medicine of systematic 
correspondence never made a distinction between mind and body, while Hippocrates did.  
However, these differences are minor compared to the overall similarities between the two 
medical cultures. 
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ABSTRACT 
 
To bleed or not to bleed?  Throughout the ages, bloodletting had evolved 
from releasing evil spirits from the body to the modern day practice of 
phlebotomy. 
 
Bloodletting became a very detailed and meticulous process with its own 
reasoning, methods, and instruments (even live ones).  From knives to blades 
to leeches to needles, an interesting collection of instruments comes to light.  
Even more explicate is the methodology for the various types of bloodletting, 
as well as the precise timing and particular conditions it was used for. 
 
The history of bloodletting makes for an interesting visual and vast textual 
offering.   

 
Before even ancient times, there was a belief that disease was a possession by an evil spirit. 
So in order to be cured, the spirit had to be driven out. One way of accomplishing this would 
be to bleed the individual, which would allow the evil spirit to escape from the body.  In 
ancient times, bloodletting was practiced by Egyptian cultures.  But it was the Greeks that 
changed the reasons for bloodletting.  
 
The body is in constant flux but in balance.  This balance was created by the four humors of 
blood, phlegm, black bile and yellow bile.  A body in balance was thus a healthy one whereas 
imbalance caused disease and illness.  In order to correct the balance, various humors had to 
be removed, so to restore proportions.  This was accomplished through vomiting, purging or 
bloodletting. 
 
Hippocrates believed in the following: 
 

“The human body contains blood, phlegm, yellow bile and black bile. These 
are the things that make up its constitution and cause its pains and health. 
Health is primarily that state in which these constituent substances are in the 
correct proportion to each other, both in strength and quantity, and are well 
mixed. Pain occurs when one of the substances presents either a deficiency or 
an excess, or is separated in the body and not mixed with the others."  
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Galen was also very interested in the balance of humors, especially of blood.  He felt that 
blood was the dominant humor and thus had to be controlled. He created a complex system 
of how much blood should be removed based on the patient's age and constitution, as well as 
the season, the weather and the location.  
 
Over time, the practice of bloodletting fell to the barbers or barber surgeons.  Even to today, 
you can see this in the red and white of the barber pole, the red representing blood, the white 
the tourniquet and the pole the instrument that was squeezed to dilate the veins.  
 
Elaborate drawings can be found in various books with regards to where the bloodletting 
points can be found.  These pictures are carefully labeled and some of them even related to 
zodiac signs.  Bloodletting was a detailed practice and a skill. It required knowledge of when 
and how to do it.  Various books would state in what conditions bleeding was useful and 
where to draw it from as well as when.  Manuals included directions on how to ligate the 
arm, how to make the incision, how to avoid nerves and arteries and how to stop the 
bleeding.  
 
But the skill did not end there; observation of the blood was routinely performed.  Blood was 
observed before, during and after coagulation.  Characteristics observed were thickness, 
temperature, greasiness, taste, foaminess, speed of coagulation and the separation of layers. 
As well the coagulated blood was washed and the texture noted. 
 
There were various technical details to the skill of bloodletting.  These included the amount 
and number of bleedings as well as the correct vein to drain.  Usually one of the three major 
veins of the arm (cephalic, median and basilic) was used.  As well there were diets to be 
followed before and after the bleeding.  Other important factors were the season of the year, 
the phase of the moon and the correct time of day or night for blood letting (thus 
astronomical tables were consulted) and these varied as well depending on the condition and 
the patient. 
 
Various issues with regards to bloodletting were constantly debated.  These included whether 
to draw a large amount of blood (to the point of inducing a faint) or to have a series of small 
bleedings.  Other arguments conceived whether to draw directly from the side of the disease 
(removing corruption directly) or to draw from the opposite side (allowing the corruption to 
migrate away from the area).  
 
Various precautions were taken in that small children, the pregnant, the old and the weak 
were not supposed to undergo bloodletting.  Warnings included being careful not to cut 
arteries and not to cause swelling of the arm, which indicated infection.  Bloodletting is a 
procedure that has a long history.  It is a possibility that bloodletting was so popular through 
the ages because as anatomical knowledge, surgical and diagnostic skills increased, curing 
disease remained elusive and the underlying belief was that it was better to give any 
treatment than nothing at all.  
 
Henry Clutterbuck, M.D, Member of the Royal College of Physicians, wrote a book entitled 
“On the Proper Administration of Blood-Letting, for the Prevention and Cure of Disease”, 
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(London, 1840). It included notes on various methods. He felt that venesection or 
phlebotomy was the best method, as one could draw a large amount of blood to induce a faint 
quickly, as well as draw a large amount of blood in a regulated manner.  The best veins were 
the larger external veins, either in the upper or lower extremities, or in the neck. Arteriotomy 
was not the best method because there were not many safe and convenient places to bleed an 
artery, only the temples.  This only allowed a small amount of bleeding which did not affect 
the system rapidly.  There was a risk in that to stop the bleeding, one must use compression, 
which could affect the brain.  Scarification was the second choice but could not drain the 
blood quickly.  Cupping was used to act as an irritant to excite the vessels via pain.  Leeches 
were slow but the more applied, the more rapid the effect.  Infants are greatly affected 
(fainted quickly) and so it is better to use leeches than venesection; however they could be 
frightened by the leeches thus causing more problems then help.  
 
Joseph Pancoast in "A Treatise on Operative Surgery" (1844) also wrote about bloodletting. 
He considered it to be a common operation to accomplish various goals.  It was used to 
reduce the amount of blood in conditions of overload or to drain blood away from the 
internal organs.  Also, it was used to change the strength and speed of the heart or to change 
the composition of blood.  It was used to induce fainting, which was relaxing for the body.  
 
Venesection was commonly performed for such things as lessening the amount of blood in 
those with too much blood.  Bloodletting was done as a diversion to stop the bleeding of 
another area, as in stopping a nosebleed.  This was also done to allure the blood to the vein 
and so to not bleed from another area, for example, to reduce menstruation.  Bleeding was a 
good way to alter the composition of the blood, so that in a fever one could remove the 
heated blood. It was also done to prevent imminent disease and inflammation. 
 
For example in a case of inflammation, a hard pulse of 90 to 120 beats per minute was an 
indication to bleed the individual.  Ideally, it would consist of rapid bleeding by venesection 
with the patient standing and the early onset of faintness and softness of pulse was beneficial. 
Blood losses averaged 500 ml to 900 ml and sufficient bleeding had occurred when the fever 
subsided, the pulse had become soft, or suppuration had developed. 
 
Various instruments were used in the process of bloodletting.  Fleams were used to bleed 
both animals (larger versions) and humans (smaller versions).  The three blades came 
together to allow the physician a selection of sizes.  Lancets were used to cut the vein 
lengthwise.  Lancets advanced over time and became spring loaded.  Scarificators allowed 
further advancement in that they contained anywhere from 4 to 20 blades that were spring 
loaded.  Cupping was used to enhance the bleeding.  Wet cupping was when a cup was 
placed over the cut to collect the blood and suction was applied.  Whereas in dry cupping, a 
heat lamp was used to warm the cup and then it was placed on the skin.  As it cooled, suction 
drew the evil humors to the spot.  Bleeding bowls were used to collect the blood and they had 
inner circles in ounce increments to measure the amount of blood.  
 
Leeches were used in bloodletting.  European leeches drew more blood than American 
leeches and were used to such an extent that they almost became extinct.  In 1822, London 
imported 7 million leeches.  In 1833, France needed to import 41 millions leeches, mainly 
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due to the activity of Francois Joseph Victor Broussais (1772 -1838) who liked to use fifty 
leeches at a time. Leeches were kept in fancy elaborate jars and fished out when needed. 
Doctors even had little metal boxes with holes that they could put the leech into to take with 
them when going to visit a patient at home.  One of the techniques was to place the leeches in 
a wine glass and then invert the glass over the area.   The leeches may not bite at the required 
spot so that sometimes it was necessary to first puncture the spot that was to be bled. 
Frederick Wolf patented an artificial leech in 1866 which was more convenient but also more 
painful.  A leech can absorb up to 30 ml; when it drops off, a compress was used to stop the 
bleeding.  Today, leeches are used for the clots from plastic surgery and to reduce bruises and 
black eyes. 
 
Some famous cases of bloodletting are King Charles II (1660 – 85) and King George III 
(1760 – 1820) for their mental illness.  Mental illnesses were thought to arise from a disorder 
of the four humors.  Therefore, drawing blood would cause a rebalance.   George Washington 
died in 1799, after being drained of 4 liters of blood within 24 hours.  The theory was that 
new healthy blood would replace that which was removed.  This does occur, but not as 
quickly as they had thought.   Interestingly, both his doctors and George Washington felt that 
blood letting was the answer to his severe throat infection and refused to let a young doctor 
try a tracheotomy to ease his breathing problems. 
 
It is a point of interest that evidence based medicine was present in the 19th century with 
regards to the use of leeches.  Pierre Charles Alexandre Louis (1787-1872) was of the 
Parisian school and used clinical statistics.  He studied under Francis Broussais, the man who 
liked to use fifty leeches at a time.  Despite that, using numbers, Pierre proved that 
bloodletting was useless and even harmful.  He faced an uphill battle with this statement as 
tradition and personal experience was the norm for the basis of physicians’ decisions and not 
evidence based medicine; something they felt was not tangible.  
 
Some more uses for bloodletting can be found in Ayurveda teachings.  Raktamokshana (rakta 
means blood and mokshan means to remove) is bloodletting.   It is localized treatment and is 
an important therapy in shalya tantra (surgery).   It is performed using metal instruments or 
leeches or vegetable gourds.   Some of diseases that can be treated by raktamokshana are skin 
diseases, herpes, jaundice, ulcers, gout, piles, abscess, leucoderma, syncope, and eczema. 
There was an open-air clinic in India featured on CNN in 1998.  A man by the name of Hakin 
Mohammad Ghyas treats about 100 people per day at no charge.  They stand 30 minutes in 
the sun, then they are tied from the waist down and incisions are made with a razor.  If the 
blood is to dark, then they require more bleeding.   
 
Today bloodletting has its modern uses, as there are organizations such as Phlebotomy West 
which is dedicated to the certification and education of all phlebotomists.  Phlebotomy is 
used today in such conditions as polycythemia vera and hemochromatosis. 
 
So in conclusion, one finds that bloodletting has survived throughout the ages.  It has evolved 
from a process to release evil spirits from the body to the modern day practice of 
phlebotomy.  Bloodletting is a very detailed and meticulous process with its own reasoning, 
methods, and instruments (even live ones).  From knives to blades to leeches to needles, an 
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interesting collection of instruments comes to light.  Even more intricate is the methodology 
for the various types of bloodletting, as well as the precise timing and particular conditions it 
was used for.  The history of bloodletting makes an interesting visual and vast textual 
offering. 
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ABSTRACT 
 
With its history dating back at least to ancient Egypt, leeching has been used 
in health care to treat many ailments, from headaches to stomach aches.  In 
Roman times, leeches were used in bloodletting as an alternative to lancing a 
vein, in an effort to restore the balance of the four humours, as proposed by 
Galen.  Bleeding was often used again and again, even to the point of 
faintness.  Leeches were less drastic in comparison. 
 
The therapeutic value of leeches in bloodletting led to the peak in the leech’s 
popularity in the late 18th and early 19th centuries, when leeches were being 
imported in large quantities to France where the fashion reached its zenith.  
Several species were used and they were farmed and propagated around the 
world, with Hirudo medicinalis being the most popular leech species.  Leeches 
were used for general bloodletting as well as over the site of the diseased 
organ - for instance, Sir William Osler in his famous textbook recommended 
using leeches over the site of a pneumonia to relieve the pain of pleurisy. 
 
Leeches have been particularly valued for their anticoagulative, anesthetic, 
antimetastatic, and blood-removing properties.  In 1884, Haycraft discovered 
hirudin, the natural anticoagulant in leech saliva, providing impetus toward 
the scientific study of leeches.  By the turn of the 20th century, the use of 
leeches in medicine gradually declined with the development of modern 
physiology, pathology, microbiology, and statistics.  In recent times, medicine 
has witnessed the resurgence of the use of leeches in a number of modern 
microsurgical techniques, from plastic surgeries to replantation surgeries.  A 
historical account of the use of leeches in medicine demonstrates the 
variation in its reputation as a therapeutic technique. 

 
“I have been accustomed for some time past, to apply leeches to the 

inflamed testicle, which practice has always been followed with most 
happy effects.” - William Buchan, (1797, p. 503). 

 
Microsurgeons are currently using leeches in a number of surgical techniques, in plastic 
surgeries and replantation surgeries.  Leeches are “most commonly used for venous 
congestion associated with outflow obstruction in pedicle flaps, digital reimplantations, [and] 
breast reconstruction” (Upshaw & O’Leary, 2000, p. 314).  Although a flap may have 
adequate arterial flow, venous congestion may cause the flap to fail.  Venous congestion can 
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lead to edema, capillary and arterial slowing, arterial thrombosis, ischemia, and eventual 
necrosis.  However, if perfusion can be established until venous revascularization is 
maintained, re-implants or free-flap skin grafts can be salvaged (Upshaw & O’Leary, 2000).  
Why are leeches such effective adjuncts to therapy?  Leech saliva contains anticoagulant, 
hyaluronidase, antihistamine-like vasodilator, and local anesthetic properties that would aid 
in the bleeding (Wells, Manktelow, Boyd, & Bowen, 1993).  The leech’s saliva would allow 
the blood to flow for an extended period of time at the site of venous congestion, while 
preventing the blood from clotting as easily.  Thus leeches play a seemingly revolutionary 
role in today’s surgical procedures, despite having been in existence in medical history for 
centuries. 
 
Archeologists have determined that bloodletting has been in existence since the Stone Age 
after the discovery of bloodletting tools in that culture.  Bloodletting was supposed to 
facilitate the release of evil spirits from the body, as primitive man saw disease as a curse 
cast upon the sick by evil spirits.  Throughout history, bloodletting became a customary 
procedure performed to help alleviate the illnesses of mankind.  There have been a number of 
bloodletting methods, ranging from venesection and arteriotomy, to cupping and leeching.  
Although bloodletting has had a longer history in medical practice, the leech’s history can be 
traced to as early as 1500 B.C., from a painting in an Egyptian tomb documenting the use of 
leeches for remedial purposes, when leeches were applied to treat all kinds of ailments from 
headaches to stomach aches. It was thought that leeches would drain ‘impure blood’ from the 
body, thereby curing illness.  Leeching is also mentioned in a medical encyclopedia from 
India, written between 500 B.C. and 200 A.D. (Fields, 1991). 
 
In contrast, references to leeches in classical Greek writings are rare.  Hippocratic concepts 
of disease recognized that veins could be the site of pathologic humors.  Phlebotomy by 
venesection, or cupping, was advocated for a wide range of diseases, however, Hippocrates 
does not seem to have mentioned the therapeutic use of leeches (Mory, Mindell, & Bloom, 
2000).  After the time of Hippocrates (460 to 377 B.C.), historical accounts of the use of 
leeches were more common.  Reportedly, Nicander of Colophon, a Greek, in 200 B.C. 
referred to the therapeutic uses of leeches in his medical poem, Alexipharmacia (Giacometti, 
1987).  Later, Themison of Laodicea, a pupil of Asclepiades, in the 1st century B.C. used 
leeches for bloodletting (Thearle, 1998). 
 
In Roman times, Galen, the physician to emperor Marcus Aurelius, developed the concept of 
the four humors: blood, phlegm, and black and yellow bile.  Galen believed that any 
imbalances in these four humors would result in disease (Wells et al., 1993).  He “promoted 
leeching because he believed that bloodletting would rid the body of noxious substances 
produced by disease” (Fields, 1991, p. 3).  By removing blood, leeches would restore the 
balance of the four humors.  Galen’s writings would influence the thinking of Antyllos, a 
great surgeon who described venesection, cupping, and application of leeches for a variety of 
diseases around 150 A.D.  The medicinal use of leeches continued to spread along with its 
acceptance throughout the Byzantine and Middle Ages, and is mentioned in the writings of 
Paul of Aegina around 600 A.D. and Rhazes around 900 A.D. (Giacometti, 1987).  
Practitioners at the time favoured leeches over previous tools used for instrumental 
bloodletting, such as the lancet, and felt that leeches were even more effective, dependable, 
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and less painful.  The great Arabic physician Avicenna (1000 A.D.) contended that “leeches 
drew blood from deeper sources than did wet cupping.  His Canon of Medicine includes 
several pages of instruction on leeches” (Mory et al., 2000, p. 879).  Interest in the art of 
leeching continued into the Medieval times. 
 
Mory et al. (2000) explore the history of the word ‘leech.’  Initially, the word leech had two 
distinct origins, arising from two meanings, the worm and the doctor.  The Old English 
‘laece,’ meaning the worm, appeared before 900 A.D. and was related to Middle Dutch 
‘lieke,’ or leech.  The other Old English word ‘laece,’ meaning ‘one who heals’, came from 
Germanic languages which transferred the meaning of physician.  Eventually, the two forms 
and meanings of ‘leech’ overlapped; it is not surprising that English practitioners of medicine 
were referred to as leeches.  In England, the first record of medieval medical practice is 
called the Leech Book of Bald, written around 900 A.D.  The text draws most of its 
information from Anglo-Saxon sources and from classic Greek and Roman sources.  It 
mainly describes ailments and diseases and their treatments.  The term ‘Leech Book’ refers 
to the medical origin of the word and means ‘a book on medicines.’ 
 
Ambroise Paré, the great and famous French surgeon of the Renaissance times (1500s) wrote 
Ouvres, devoting an entire chapter to leeching.  The following paragraph is a translation of 
the Old English from the 1634 text of Ambroise Paré. 
 
 In those parts of the body whereto cupping-glasses and horns cannot be 

applied, to those leeches may for the most part be put, as to the fundament to 
open the coat of the haemorrhoid veins, to the mouth of the womb, the gums, 
lips, nose, fingers. After the leech being filled with blood shall fall off, if the 
disease require a large evacuation of blood, and the part affected may endure it, 
cupping-glasses, or horns, or other leeches shall be substituted. If the leeches be 
handled with the bare hand, they are angered, and become so stomachfull as 
that they will not bite; wherefore you shall hold them in a white and clean linen 
cloth, and apply them to the skin being first lightly scarified, or besmeared with 
the blood of some other creature, for thus they will take hold of the flesh, 
together with the skin more greedily and fully. To cause them to fall off, you 
shall put some powder of Aloes, salt or ashes upon their heads. If any desire to 
know how much blood they have drawn, let him sprinkle them with salt made 
into powder, as soon as they are come off, for thus they will vomit up what 
blood soever they have sucked. If you desire they should suck more blood than 
they are able to contain, cut off their tails as they suck, for thus they will make 
no end of sucking, for that it runs out as they suck it. The leeches by sucking 
draw the blood not only from the affected part whereto they are applied, but 
also from the adjacent and distant parts. Also sometimes the part bleeds a good 
while after the leeches be fallen away, which happens not by scarification after 
the application of cupping-glasses or horns. If you cannot stop the bleeding 
after the falling away of the leeches, then press the half of a bean upon the 
wound, until it stick of itself, for thus it will stay; also a burnt rag may be fitly 
applied with a little bolster and fit ligature. (Johnson, 1634, p. 692) 
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In the 17th and 18th centuries, bloodletting and leeching in particular were important features 
of the work of barber-surgeons (Giacometti, 1987), and leeching spread into a medical craze.  
Eventually, the functions of the barber and the surgeon separated, as leeching became more 
of a prominent procedure in surgery.  Leeches became an increasingly popular mode of 
bloodletting in Europe in the 18th and 19th centuries, especially as they were also considered 
to produce a generalized therapeutic effect on patients.  The use of leeches peaked in the 
1820s and 1830s in France, when Francois Joseph Victor Broussais, a former surgeon in 
Napoleon’s army and a professor of general pathology in Paris, promoted the therapeutic use 
of leeches and gave a tremendous impetus to leech treatment.  Being perhaps “the most 
sanguinary physician in history” (Porter, 1997, p. 313), he felt that every disease could be 
attributed to inflammation, an excessive accumulation of blood in one or another part of the 
body, believing that leeching was the only treatment.  He affirmed that there were no 
diseases, only these symptoms of inflammation, that the body had to be weakened before it 
could be cured, and that a regimen of starvation and the application of up to 50 leeches would 
be the cure (Fields, 1991).  Broussais “treated typhoid fever, syphilis, variola, worms, 
tuberculosis, or mental diseases by applying leeches to the abdomen” (Mory et al., 2000, p. 
881).  During this time, French physicians commonly prescribed leeches to be applied to 
newly hospitalized patients even before seeing them (Adams, 1988).  Through this heavy use 
of leeches, Broussais would have used hundreds of leeches daily. 
 
Leeches were being used in such large numbers that an industry of breeding and farming 
leeches became necessary, and flourished.  In the 1830s, six million leeches were used 
annually in the hospitals of Paris, while 30 million leeches were imported annually from 
Germany (Upshaw & O’Leary, 2000).  A total of 673,200 kg of blood were drawn from 
patients, and more than one billion leeches were imported into 19th century France.  The 
leech industry boomed, and consequently, the leech supply in France was exhausted (Fields, 
1991).  Leeching was used extensively elsewhere in the world, in England, and in the United 
States.  Other species of leeches were used, but the medicinal leech, Hirudo medicinalis was 
the most popular due to the creation of a deeper and larger incision, as well as the drawing of 
a larger volume of blood.  By the mid 1800s the demand for leeches was so great that 
approximately 30 million leeches were shipped annually from Germany to the United States 
(Wells et al., 1993).  Leeches were exported to America from Europe in such high numbers 
that the leech was considered to be an endangered species (Upshaw & O’Leary, 2000). 
 
However, not all physicians shared Broussais’ sanguinary approach.  Pierre Charles 
Alexandre Louis, an eminent French clinician, was one of the earliest to apply statistical 
methods to assess the value of various therapies.  In the 1820s, Louis published data showing 
that bloodletting used by Broussais and others was in many cases useless, and actually was 
harmful rather than beneficial (Muller, Nicholls, & Stent, 1981).  Substantial blood loss and 
infection are possible with leech therapy.  Following these statistical studies, the application 
of leeches gradually declined.  The medical use of leeches began to decline in popularity by 
the end of the 19th century, despite the few discoveries that leeches had a minor role in some 
surgeries. 
 
In 1884, Dr. John B. Haycraft isolated a naturally occurring anticoagulant from the leech’s 
saliva, which he called hirudin.  Hirudin prevents coagulation of the blood, and hence would 
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allow a wound to bleed for longer periods of time.  Such a discovery would warrant the ideas 
that the leech not only served as tools in medical therapy, but also could act as the source of 
scientific study, such as in the mechanism of blood clotting.  By 1955, hirudin was isolated 
and characterized completely (Wells et al., 1993). 
 
Medicinal leeching reached its zenith between 1825 and 1840.  Payton (1984) observes the 
notable shift and decline in the approach to leech therapy.  An idea of the change in 
therapeutic attitudes around the end of the 19th and the start of the 20th centuries, can be 
appreciated by comparing two widely used medical textbooks at the times of noticeable 
change.  Thomas’ Modern Practice of Physic (1825), which was written in the growth of 
leeching, contains numerous accounts of the use of bloodletting, by venesection, cupping, 
and leeching.  In contrast, William Osler’s Principles and Practice of Medicine (1892), 
which was to become the forerunner of modern medical texts, has only 11 references to 
bloodletting of any sort, of which three refer to leeching.  One such reference recommended 
bloodletting over the site of a pneumonia to relieve the pain of pleurisy.  William Osler 
advocated, “To bleed at the very onset in robust, healthy individuals in whom disease sets in 
with great intensity and high fever, I believe is a good practice” (Osler & McCrae, 1920, p. 
102). 
 

“At the beginning of the 20th century came an increased emphasis on the 
experimental method and rather stringent restraints on the empiric method.  
With the development of modern physiology, pathology, and microbiology, 
leeches fell out of favour, not with only physicians, but with their patients” 
(Upshaw & O’Leary, 2000). 

 
By 1938, only a few thousand leeches were being imported from Europe.  After World War 
II, leeching generally lost favour and was no longer accepted as a medical cure. 
 
In the latter half of the 20th century, there has been a resurgence in the leeching practice due 
to its proven medical technique.  “Since the 1980s, leeches have been introduced in plastic 
surgery to remove blood that might interfere with the healing of tissue flaps, and in other 
sites where the accumulation of blood is troublesome.  With improvements in microsurgery 
since the 1980s, surgeons have sometimes used leeches for salvaging surgically incorrectable 
venous insufficiency” (Thearle, 1998), which may occur after microsurgery for free-flap skin 
grafts and replantation procedures.  The leech’s niche in modern medicine will be for the 
removal of blood, particularly in plastic surgery, where its accumulation interferes with 
healing.  The use of leeches primarily for their anticoagulant properties has now returned, 
and leeches have again assumed a role in the treatment of human disease.  Only recently, 
with the development of the mechanical leech, the role of the leech in medicine has been 
once again the subject of scrutiny. 
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ABSTRACT 
 
Magnetic therapy is an alternative treatment with a long and colorful 
history.  It allows for the examination of the sociological practices used by 
mainstream as well as less orthodox competitors. It also allows for 
examination of techniques and legitimacy of these competitors.   
 
Magnetic therapy has appealed to popular imagination since the days of 
ancient Greece.  Treatment paradigms centuries apart often seem 
remarkably similar.  In each era, however, the prevailing medical 
establishment first dismissed public enthusiasm, then subjected the claims to 
investigation.  The biological effects of low-frequency electromagnetic 
radiation have been studied at least since the time of Paracelsus.  No 
reasonably objective evidence of efficacy has ever been documented and the 
medical establishment has remained skeptical. Notwithstanding the absence 
of support from mainstream medicine and the absence of convincing 
scientific evidence, the popular appeal of magnetic therapy persists today.   
 
Magnetic therapy has always been a form of “alternative” or 
“complementary” therapy.  Its practitioners have often been colorful 
characters, who were in conflict with the establishment.  One of the most well 
known was Franz Anton Mesmer whose “Animal Magnetism” was 
denounced by a public commission in 18th C France but regained new life in 
later years.   

 
Magnetic therapy is an alternative treatment paradigm with a long and colorful history.  
Magnetism has appealed to popular imagination and medicine for thousands of years.  
Treatment paradigms centuries apart seem remarkably similar.  Numerous theories and 
practices have existed; but in each era, a previously dismissed public enthusiasm becomes an 
investigation of claims by the prevailing establishment.  No reasonably objective evidence of 
efficacy has ever been documented and the medical establishment has remained skeptical.  
Notwithstanding the absence of support from mainstream medicine and the absence of 
convincing scientific evidence, the popular appeal of magnetic therapy persists today.   
 
The exact time and place of the discovery of magnetism are not known.  The earliest mention 
of such an event involves a shepherd by the name of Magnes, from which the term “magnet” 
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probably arises.  Near Mount Ida in Turkey, Magnes found that the tacks in his sandals were 
drawn to strange deposits in the ground.  These attractive rocks are now known as magnetite 
– a magnetic oxide of iron (Fe3O4).  They had previously been called magnesian stones, 
lodestones (“leading stones”), live stones or “Heraclean stones.”  In his Natural History, 
Pliny the Elder (23 – 79 AD) noted this discovery to have occurred circa 1000 BC.  He also 
stated potential uses of lodestone magnetic forces.  Deinokrates (278 BC), a Macedonian 
architect, designed a temple with a lodestone vault to house a large, magnetically levitating 
statue for Ptolemy II of Egypt (309 – 247 BC).  The idea was never tested and the temple 
never built because the architect died.  We know today that the lodestone forces are far too 
weak to accomplish such a dream. (Mourino, 1991)  
 
Although Deinokrates did not succeed, other interesting concepts sprouted from eager minds.  
The Greeks and Romans realized the potential and hazard possessed by lodestones.  In 
Ptolemy’s (100 – 200 AD) Geography, several islands with magnetic lodestones could hold 
boats in check to assist in shipbuilding.  On the other hand, The Arabian Nights – The Tale of 
the Third Kalendar reports ships getting destroyed when the nails were extracted and drawn 
towards a Magnetic Mountain. (Mourino, 1991)  
 
Such schemes were matched with equally optimistic thoughts on life and healing.  Thales of 
Miletus (636 – 546 AD) associated souls with the ability to move.  He proposed that both 
magnets and amber had life (souls) because they could move iron and paper respectively.  At 
the time, it was believed that the attraction of paper bits and other small objects to amber 
rods, when rubbed with fur, involved the same magnetic power (when in fact it is 
electrostatics).  It has taken over 2000 years to separate the two phenomena.  Thales of 
Miletus’ connection between life and inanimate objects rationalized later claims of the 
healing power of lodestone and amber.  By 200 AD, Greek doctors prescribed amber pills to 
stop bleeding and priests sold magnetic rings to cure arthritis.  (Mourino, 1991)  
 
With the advance of an unorthodox therapy comes the first wave of resistance.  Saint 
Augustine (354 – 430 AD), a philosopher of the Christian Church, questioned magnetism in 
De Civitate Dei (The City of God), one of the church’s fundamental books on theology.  How 
can a magnet “which by its mysterious and sensible suctions attract the iron…[have] no 
effect on straw?”  He concluded “if such common phenomena be inexplicable…why should 
it be demanded of man that he explain miracles by human reason?”  With such powerful, 
publicized pressure, further scientific research in the field was more difficult and progress 
slowed. (Mourino, 1991)  
 
In 1289, Peter Peregrinus wrote the first major paper on magnetism.  In it, he describes an 
experiment.  Positioning a needle in various locations over a lodestone surface generates 
lines that converge at two opposing points, which he deemed the “north pole” and “south 
pole.”  This result could be harnessed in a compass for sea navigation.  Even more 
impressive is Peregrinus’ use of the scientific method and lack of supernatural credit.  It is 
not known how the Church responded to the publication.  However, the Catholic Church did 
torture and imprison a contemporary of Peregrinus (who commended the paper) for his 
efforts with science at the time. (Mourino, 1991)  
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Numerous beliefs arose from the power of magnets.  One could find mention of magnetism 
in literary works by Shakespeare and Chaucer.  Medically, magnets were used to remove 
foreign objects from the body, like iron knife blades and arrowheads (Basford, 2001).  
Writers believed that magnets could draw “the heart of a man out of his bodie without 
offending any part of him,” and according to academics, magnets caused and cured 
melancholy (Macklis, 1993).  It was thought that magnets were aphrodisiacs, could purify 
wounds (remove poison), cure arthritis, gout and even baldness.  Oddly, it was also stated 
that garlic could nullify magnetism.  These are only some of the myths that Theophrastus 
Bombast von Hohenheim (Paracelsus 1493 – 1541) used and augmented.  Paracelsus was a 
Swiss physician, philosopher and alchemist with a forceful and self-promoting attitude.  The 
name “Paracelsus” means “beside Celsus” (an early Roman medical authority).  Of his many 
accomplishments, Paracelsus introduced using heavy metals in disease treatment (like 
mercury for syphilis) and aseptic technique in surgery.  Paracelsus incorporated mysticism 
with practical medicine.  He stated that everyone is a magnet, “possessing a magnetic 
power…[attracting] good and evil [like] iron.”  Lodestone “attracts all martial humours …in 
the human system” (Mourino, 1991).  He investigated magnets with epilepsy, diarrhea and 
hemorrhage (Macklis, 1993).  In epilepsy, the magnet’s repellant (south) pole positioned at 
the patient’s head and attractive (north) pole at the abdomen would drive the excess nervous 
fluid away from the brain, thus producing a cure.  Paracelsus even claimed that magnets were 
involved in his “elixir of life.”  Much scientific research followed to prove his theories 
(Mourino, 1991).   
 
In the mid 16th century, Girolamo Cardano (1501 – 1576), an Italian mathematician and 
physician, distinguished between magnetic lodestone and electrostatic amber forces.  He 
postulated that all matter contained “humours” and changes in their amount led to attraction 
or repulsion of other matter.  Cardano’s practice was not conflict-free due in part to his 
published opinions. (Mourino, 1991)  
 
Furthering Cardano’s work was William Gilbert (1544 – 1603), physician to Queen Elizabeth 
I.  In his book De Magnete, from many experiments, Gilbert separated magnetism from the 
“amber effect” (which he later coined as “electrics”), deemed the earth a large magnet, 
created terrestrial magnetism and exposed many fraudulent medicinal uses of the magnet.  
For example, Gilbert writes that physicians and surgeons that prescribed lodestone powder 
(per oral) and mixture containing iron filings (topically) to remedy ruptures were wrong.  The 
reason that the tissue healed was because it dried out.  For some time after Gilbert’s death, 
his material remained the center of much debate in the scientific community.  William 
Barlow (1540 – 1625), a fellow physician of Gilbert, published work touching on material 
similar to that in De Magnete and he challenged Gilbert for who actually made the 
discoveries.  Further problems arose when Mark Ridley (1560 – 1624), another physician, 
published similar works.  Barlow and Ridley battled and argued in many papers, which 
included accusations of plagiarism. (Mourino, 1991)  
 
Elsewhere in Europe, Gilbert’s paper held great strength for other scientists but society, 
again, was not open to such radical ideas.  In Italy, Giordano Bruno (1548 – 1600) and 
Galileo Galilei (1564 – 1642) praised Gilbert’s work and incorporated his ideas into 
Copernicus’ (1473 – 1543) heliocentric solar system model.  The Roman Catholic Church 
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did not appreciate the sun-centered model (even more so than magnetism).  Bruno was 
burned at the stake and Galileo died under house arrest.  The power of the Catholic Church in 
France was also evident.  Through the first half of the 17th century, it was a crime, punished 
by death, to publish any disagreement with the Church’s (and Aristotle’s) teachings, unless 
one had consent.  Rene Descartes (1596 – 1650), philosopher and mathematician, postponed 
publication of Le Monde (which contained many theories, including one on magnetism) until 
he acquired influential support from Cardinal Richelieu (1585 – 1642). (Mourino, 1991) 
 
Johannes Baptista Van Helmont (1579 – 1644), a Belgian physician and chemist, was also 
investigated for his deviation.  He described a salve, for weapon wounds, that contained 
blood, fat, plant oils but no lodestone.  When applied to the weapon, “Magnetic Nuntii” 
streamed to the body carrying “[healing] emanations of the sympathetic powder.”  When he 
published his magnetic cure of wounds in Paris 1621, the General Inquisition in Spain 
condemned it 4 years later.  Over the next ten years, Helmont claimed innocence to the 
Church, acknowledged his faults, was re-condemned for following the “monstrous 
superstitions” of Paracelsus and placed under house arrest.  His sentence was released in 
1642.  In 1646, two years after his death, Helmont’s work was reprinted only after official 
religious rehabilitation and permission. (Mourino, 1991) The power of the existing 
establishment had prevailed once again.   
 
Kirches (1602 – 1680), another physician, developed a magnetic cure for strangulated 
hernias.  The patient ingested iron filings and a powerful magnet applied externally would 
free the intestine from the surrounding muscle sheath.  Magnets were also used by early eye 
doctors – to clear the eye of iron splinters in metal workers. (Macklis, 1993) 
 
The first systematic and deliberate anti-magnetic campaign came from Thomas Browne 
(1605 – 1682), in Pseudodoxia Epidemica.  He outlines the theories behind magnetism, 
makes observations on magnet behavior (in a compass) and comments on common opinions 
and relations of magnets through experimentation (natural, historical, medical and magical).  
For example, lodestone filings retain magnetism and garlic does not destroy lodestone.  
Browne did not dispute concepts that he could not experiment but questioned their truth 
based on reliable witnesses – magnetic islands, flesh attracting lodestones and levitation of 
objects.  Browne dismissed the absurd ideas, including the magnetic-assisted surgical 
extraction of a swallowed knife.  He also unleashed criticism against the popular salves, 
medicines and talismans at that time.  He accredits the effectiveness of salves to the contents’ 
medicinal mineral properties and not magnetism.  Amulets that cure gout, headaches and 
venereal diseases are “hopeful enlargements of its [lodestone’s] allowed attraction.”  
Unfortunately, Browne did arrive at some false conclusions (the North pole is stronger than 
the South pole).  In the end, Browne demonstrated that assertions about phenomena collapse 
when faced with experience.  The interest from the general public in this field was somewhat 
in vain. (Mourino, 1991)  
 
The development of durable, high-powered magnets in mid 1700s Europe allowed for further 
medical investigations.  These artificial lodestones were pieces of iron that had been 
magnetized.  Father Maximilian Hell (1720 – 1792), priest and astronomer, started the search 
for medical cures and caught the eye of Franz Anton Mesmer (1734 – 1815), physician and 
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university colleague.  Mesmer applied the magnets to his patients to assist “fluidum” flow 
from atmosphere to body, a magnetic flux from the stars with curative powers.  Non-
magnetic substances such as paper, wool, silk, stone, animals and humans were also effective 
cures.  Mesmer concluded that a unique combination of gravitational and magnetic forces 
called “animal magnetism,” as opposed to ordinary mineral magnetism, was at work.  In ill 
patients, the natural fluidum flow was obstructed.  “Mesmerizing” the body’s poles (applying 
a magnetic field) would induce “crisis” (convulsions) and restore health or “harmony.”  
Mesmerism and Mesmer became very popular and famous with everyone (including royalty) 
except the University faculty of medicine. (Mourino, 1991)  
 
In 1777, Mesmer tried to cure a 3-year-old child pianist of her blindness (probably due to 
hysteria).  Sight was restored but equilibrium and balance were lost.  Further treatment 
resulted in depression.  The chain of treatments persisted until finally, the child had 
convulsions and became blind again.  With Mesmer’s rising status, authorities pounced on 
this opportunity and a committee was set to investigate his magnetic cures.  He was ordered 
to stop the fraudulent practice, expelled from practicing medicine in Vienna and ordered to 
leave the city.  In 1781 Paris, controversy repeated itself – fame turned to failure and Mesmer 
was forced to leave.  Followers stayed, formed “magnetic clubs” and spread Mesmer’s 
theories.  It even reached the extent where Mesmerism reached revolutionary proportions, 
quietly opposing the status quo.  Mesmer reestablished in Paris in 1785 only to lose control 
of his theories and medical practice to cults of Mesmerists.  King Louis XVI of France 
started a royal commission to investigate this explosion of claims.  Mesmer’s theories were 
declared fraudulent and his career was pretty much over. (Mourino, 1991) According to the 
panel, Mesmer’s cures were due to the power of suggestion and hypnotism in the mind of 
willing patients (Macklis, 1993).   
 
Although Mesmer departed from the public eye, his ideas were used by Dr. John Elliotson’s 
(1791 – 1868) practice in London.  Elliotson’s interest in magnetism led him to perform 
“painless” surgery on hypnotized patients in “magnetic sleep,” like anesthetic.  In 1838, 
Elliotson used magnetic treatments to cure two hysteric sisters and gained clear sight of their 
internal organs with the first magnetic image.  As history has shown, conflict will 
undoubtedly ensue from such a radical technique.  The University hospital committee 
resolved that practice of mesmerism within hospitals be prevented.  Elliotson quit his 
practice. (Mourino, 1991)  
 
Various other forms of Mesmer’s work emerged in America.  Many early magnetizers 
evolved into students of hypnosis and developed different hypnotherapies.  Daniel David 
Palmer became interested in magnetic healing and opened Palmer's School of Magnetic Cure 
in Iowa in the 1890s.  His ideas developed into the system of hands-on therapy known as 
“Chiropractic.”  Others focused on hand gestures without actual touch, an approach recently 
reborn as "therapeutic touch." (Livingston, 1998) 

 
In the land of opportunity, America, the magnetic claims continued.  In 1795, Elisha Perkins, 
a Conneticut physician, combined animal magnetism and electromedicine in a new 
therapeutic device.  This “magnetic attractor” or just “tractor” consisted of a pair of metal 
alloy wedges (copper, zinc, gold or iron, silver, platinum combinations) with the power to 
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“draw off the noxious electrical fluid that lay at the root of suffering.”  He obtained a patent, 
with the help of customer statements, sold his product and got incredibly rich.  Business and 
the reputation of medical breakthrough even spread to Europe.  The Conneticut Medical 
Society deemed the device a fraud from “the remains of animal magnetism.”  Medical 
institutions in America and Europe attacked but ran into “charges of physician greed, 
professional arrogance and deliberate restriction of ‘alternative’ health care approaches.” 
(Macklis, 1993)  
 
Despite Perkins’ death, public enthusiasm for electromagnetic treatments continued.  These 
questionable alternatives were so popular that the 19th century was considered the 
“electromagnetic era of medical quackery.”  In 1843, Massachusetts Reverend Jacob Baker 
distributed “Human Magnetism,” a pamphlet advertising “nervo-vital fluid.”  This 
concoction supposedly produced physical forces to link mind and matter.  When activated by 
will or magnetic field, it could produce anesthesia and levitation and cure asthma, epilepsy, 
blindness and cancer. (Macklis, 1993) 
 
The Midwest United States, post-Civil War period, boomed with public interest in 
electromedicine partly due to the history of self-treatment and lack of trained physicians.  
Advertisements of genuine electric health rings and magnetic boot insoles littered mail-order 
catalogues.  Numerous brands of magnetic salves and liniments lined store shelves and door-
to-door healer/salesman pockets.  Dr. C. J. Thacher, one of the magnetic personalities at the 
time, wore a magnetic cap, waistcoat, stocking liners and insoles.  He strongly felt that 
magnetotherapy could cure “anything” (including paralysis) and the medical establishment 
was skeptical and unethical to restrict the use of this “natural” solution. (Macklis, 1993) 
 
Thacher’s magnetic healing doctrines stated that the blood was the primary magnetic 
conductor of the body because of its iron.  The inability of the blood to extract magnetic 
power from the atmosphere in unhealthy living caused disease.  Magnetic garments from 
Thacher’s Chicago Magnet Company could efficiently revitalize the blood’s magnetic field.  
The full line of clothes contained over 700 individual magnets and gave “complete protection 
of all the vital organs.”  The public stood behind Thacher’s claim of cure with letters and 
praise. (Macklis, 1993)  This hype was so great that competition arose with products from the 
New York and London Electric Association (Basford, 2001).   
 
By the late 19th century, electromagnetic therapies gained acceptance from mainstream 
medicine for certain diseases but controversy still lingered.  Numerous papers were written 
and experiments carried out but the results were conflicting.  One group reported that 
magnetic treatments eradicated infectious diseases like cholera, increased resistance to motor 
nerve conduction and benefited hemiparesis.  On the other hand, some investigators found 
that strong electromagnetic field exposure did not change any physiological functions. 
(Basford, 2001) Thus it was difficult for medical bodies to promote or curb magnetic healing.  
The sales continued unregulated (Macklis, 1993).   
 
Despite the history of fraud, electrotherapeutic alternatives made their way into the legitimate 
expanding specialties of radiology and radium therapy by the early 1900s.  Still, the clash of 
true practice and charlatans existed.  Albert Abrams proposed that each organ system in each 
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patient had a specific electromagnetic wavelength.  He designed the “dynamizer” and 
“oscilloclast” to match the proper frequency, diagnose and treat even from far distances.  The 
devices were later deemed false but not before Abrams amassed great wealth and died.  As 
usual, the public maintained interest in the field while conventional medicine moved on with 
another victory. (Macklis, 1993)  
 
Electromagnetism has proven useful in some common applications.  Cardioversion, 
transcutaneous nerve stimulation, electroconvulsive therapy and analgesia were developed 
from similar origins. (Macklis, 1993) Also, the study of electromagnetism for imaging 
purposes flourished with relatively little resistance.  The 20th century began with the 
discovery of NMR (nuclear magnetic resonance) and major efforts to further it.  Research 
continued worldwide and more recently, MRI (magnetic resonance imaging) was born.  
Finally, mainstream medicine had approved a product of magnetism.   
 
Today, the alternative therapy exists with a sturdier foothold and magnetic products 
advertised on television and the internet.  The list from Magnetic Therapy Ltd. (started in 
1993 and based in Europe) includes books, jewelry, insoles, bed sheets, body wraps, masks, 
mugs and more.  Ferrite and rare earth magnets less likely to demagnetize are used in thinner 
forms.  Although modern technology has allowed for smaller, stronger magnets and new 
materials and arrangements, the concepts and claims are remarkably similar.  Common uses 
include joint (arthritis) and muscle pain.  There is even therapeutic application for animals, 
like racehorses.  Magnetic earrings “stimulate nerve endings associated with head and neck 
pain” while bracelets “act upon the body’s energy field” and “correct energy imbalances 
[from] electro-magnetic contamination or atmospheric change.”  The magnetic mattress 
energizes one’s “sleep field.” The most popular public offered mechanism is improved blood 
circulation, despite the lack of clear evidence.  Others include increased oxygen content, 
increased alkalinity of body fluid and decreased deposits on vessel walls.  The true rationale 
remains unknown.  Competing advocates argue over their theories – the correct, effective 
magnetic pole positioning or the use of multi/uni-polar devices. (Livingston, 1998) 
 
The medical and regulating establishments still keep a watchful eye.  For example, the Food 
and Drug Administration ensures that the products on the market do not make false medical 
claims.  There is only talk of “comfort” and pain or symptom relief and minimal mention of 
cures.  Several companies have claimed cure for cancer. (Livingston, 1998) One such 
company, Zoetron (Cell Specific Cancer Therapy), was shut down by the Federal Trade 
Commission and placed under criminal investigation for sale of false hopes.  They claimed to 
use magnets to treat cancer, no matter how advanced, without harming normal cells and side 
effects (for $15,000). (Federal Trade Commission, 2003)  
 
The investigations into the therapeutic effects of magnets continue with disagreeing results.  
Although, to no surprise, the vast majority of medicine believe such alternatives to be 
nothing more than placebo and even dangerous at times, a few studies have shown pain relief 
from topical magnets.  On the other hand, many studies conducted ruled out claims and 
proposed mechanisms.  Further research is necessary to finalize this historic, ongoing 
quarrel. (Livingston, 1998)  
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Magnetism, for the most part, has remained a complementary adjunct to medicine since its 
discovery.  Barring technological changes, the magnetic products sold today closely resemble 
the rings and therapies used in ancient times.  Mainstream acceptance has been and remains 
limited by the inability to consistently confirm significant effects.  A recurring theme is 
evident over the passage of time – the prevailing establishment rejects each advance in 
magnetic therapy only to face a variant later on.  “The pattern is likely to continue into the 
future until clear treatment benefits and a convincing mechanism of action are established 
(Basford, 2001).”   
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ABSTRACT 
 
Iridology (Ophthalmic-Somatic Analysis) is based on the concept that all 
parts of the body are connected to the spine with nerves, the impulses of 
which can be read in the iris. These impulses are formed at birth, so it is an 
inherent physical weakness that an iridologist can identify. Emerging 
illnesses can also often be found. Iridology is a continuum ranging from 
simple studies that show that people with different coloured eyes have 
different athletic abilities to studies of the correlation of complex patterns of 
the iris to cancer. 

 
Since the time of Hippocrates, humans have recorded the patterns and 
pigments of the iris. Historically, iridology is often attributed to Ignacz von 
Peczely (1822-1911), Pastor E. Felke (1856-1926), Heinrich Hense (1868-
1955), Rudolf Schnabel (1822-1952), Bernard Jensen, and Joseph Deck. The 
greatest advancements in iridology were made in Great Britain in the 1980s 
when large scale clinical assessments and trials were carried out. Iridology is 
thus a new field which contains medical theories developed at various points 
in medical history. 
 
Today, those who subscribe to iridology will decipher the markings of the eye 
to determine the body organ or region causing their ailment or predisposing 
them to future illness. The process of bio-iridology will determine the suitable 
treatment for the condition at hand.  

 
In iridology there is the potential for both enticement and trickery. The 
allure of a physician possessing an invaluable trait- clinical acumen- is 
immense considering its present day rarity. However, a patient must be wary 
of a physician’s ability to prophylactically treat so called ‘latent conditions’ 
with high levels of success. Aside from an understanding of the science and 
history of iridology, physicians must be conscious of popular common day 
iridology practices so that they may knowledgeably counsel patients who 
wish to incorporate these practices into their health care regimes. 
 

“The Doctor of the future will give no medicine, but will interest his patients in the care of 
the human frame & in the cause and prevention of disease.” 

-Thomas Edison 
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Introduction 
 
The attractiveness and allure of the physician, healer, medicine man and witch doctor are 
consequences of an assumed possession of the sixth sense of diagnosis. This is the so-called 
Art of Medicine that is referred to by the physician and lusted after by the medical student. 
Societies, based on evidence, may come to revere a healer. The ill in a time of need may be 
so overcome with relief that a diagnosis has been found and a cure been implemented, that 
they too may begin to speak of the Healer’s Powers. 
 
Iridologists, at the time of the health consultation, appear to possess this power to the greatest 
degree. The allure of an individual able to non-invasively inspect the surface of the eye with 
a magnifying glass and light, consult an iris map, and then announce a person’s inherent 
physical weaknesses, strengths and future is incredible. Some may ask- Aside from the 
touch-less examination, doesn’t a traditional physician have the same power of diagnosis?. 
The response is that today, the layperson is able to access health information sources, analyze 
the physician’s diagnosis and treatment plan, and even get a second opinion. The iridologist, 
on the other hand, will always have the benefit of many years of iris study and a wealth of 
experience that cannot be easily called into question. The iridologist today can, in this 
respect, be likened to the sole small town physician of one or two centuries ago. 
 
Societies have always been interested in disease prevention and health promotion. This has 
evolved from “Early to bed and early to rise makes a man healthy, wealthy and wise”, to 
more scientifically valid practices such as the consumption of oranges in the prevention of 
scurvy. Today’s technologically advanced and science seeking society is looking for ways to 
lead healthier lives. Iridology, on the surface, appears to be a well suited solution because of 
its individualized diagnosis, holistic approach, and natural or non-invasive or technological 
means of diagnosis. These three factors are crucial in increasing its acceptability to the 
general public. 
 
History 
  
The importance of observation is not a new value. In fact, it may be one of the oldest. 
Hippocrates spoke of the importance of observation, and Galen discovered how the body 
works through observation. Iridologists often recite one of Voltaire’s tales. It is the story of 
two doctors who admired a portrait. One, Jean Nicholas Corvisart, told his companion that if 
the artist had been accurate, that the subject had died of heart disease. Upon investigation, it 
was found that the subject had, in fact, died of heart disease. The moral often taken from this 
story is that someone with good observation skills, such as a portrait painter, can in the iris 
understand a person’s health. This is a story that is shows iridology in a positive light, but 
does not reveal the high prevalence of heart disease. In other cultures, observations of the iris 
are documented. Indian medicine men were said to meditate while looking into the eyes of 
their patients before arriving at a diagnosis. Shepherds, it is said, could notice an ill animal 
by the markings in its eye. The biblical reference iridologists often speak of is verse 22, 
chapter 6 of the book of St. Matthew, which reads, “The light of the body is the eye: if so 
your eye is pure, your whole body shall be full of light.” The idea that the integrity of the iris 
reflects the integrity of the tissues of the body is not new. 
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There is a romantic and appealing story telling of the conception of modern day iridology. It 
tells of Hungarian Ignacz von Peczely (1822 - 1911) and his childhood desire for a pet. It is 
said that at the age of 11, Peczely caught an owl who broke its leg and observed the changes 
in its iris over the healing process. He observed the iris markings of other animals as a youth 
and made meticulous notes on the iris markings of diseased patients while he was a medical 
student and then a doctor. He is accredited with the first chart of the iris - a cornerstone of 
iridology today. His tool for analysis was a 2x magnifying glass, as a stronger one was not 
yet available.  He was able to correlate certain clinical findings and iris markings, but the 
diagnosis and definition of certain conditions did not come until after his time. In his time, 
Peczely’s fame was widespread, but his research was not accepted by major European 
medical organizations. 
 
In the same time period, but in Sweden, clergyman Nils Liljequist discovered iridology but 
was more interested in the discolorations of the irides that was caused by different chemicals. 
Liljequist created an eye chart that is striking in its similarity to that of Peczely, even though 
the two men did not share their work. 

 
The following that Peczely had garnered did not share his value for good quality  scientific 
research. This resulted in an increase in the spread of practice, but a decline in the quality and 
number of publications. In the early 1900s iridology was confused with heavy metal deposits 
in the eye, diseases of the eye, and heterochromia (discolouration) of the iris. The field of 
iridology underwent scrutiny when, in 1909, Pastor E Felke misdiagnosed and mistreated a 
patient. He was forced to undergo a trial. He was forced to make diagnoses on patients based 
solely on inspection of their eyes. His outcome was deemed unsatisfactory, even though 
iridologists at the time claimed that it was unfair to withhold from him a proper history or 
physical exam. 

 
The popularity of iridology resulted in ophthalmology research. Rudolf Schnabel (1882-
1952), who studied pupil abnormalities, is one such individual. Other individuals who 
contributed to various aspects of medicine related to the eye are Dr. J. Haskell Kritzer, Peter 
Johannes Theil, Josef Angerer, Theodor Kriege, Dr. Willie Hauser, Dr. Henry Lindlar, Dr. 
Bernard Jensen and Dr. Henry Lahn. 

 
German born Joseph Deck, who died in 1992, is credited with the discovery that an iris 
marking will one day be a clinical finding. This is the basic principal of iridology today. 
Though his finding provided a timeline for the correlation between an iris marking and a 
clinical sign or symptom, critics suggested that the promise of a ‘future finding’ is weak 
because it is a promise with the potential to go unrealized, and that waiting for a clinical 
disease to manifest may be psychologically detrimental to the patient. 

 
In the 1970s and 1980s, a large clinical trial in iridology was carried out. This was a five year 
cataloguing project that resulted in the British iris chart, which is currently the most popular 
iridology chart in the world. The British Society of Iridologists, and the Anglo European 
School of Iridology were subsequently established. 
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As a field, iridology is today young enough that most text book publications available are 
authored by pioneers in the field and researchers who are successful enough to compile large 
amounts of research. The field is also small enough that a lot of information is able to be 
published without peer review or consequent reprimands. This situation will soon change, 
and will result in a wider range of unbiased information for the iridology patient. 
 
Iridology Today 
 
You will notice that iridologists often advertise that they can perform “iris analysis”, and that 
older articles and publications speak more about “iridiagnosis”. This change in terminology 
has three reasons. First, the term analysis has a more holistic flavour than the term diagnosis, 
and succeeds in capturing the current popular trend for a full body approach to treatment and 
disease prevention. Second, the term diagnosis (in the United States of America) legally 
refers to the decisions made by a doctor licensed to engage in diagnostic function. Certain 
registered health care professionals cannot make diagnoses, and this group includes licensed 
physical therapists, and those who engage in iris analysis but are not registered and licensed 
doctors. Finally, iridology is defined, in part, as an identification of the inherent types of 
weaknesses of the tissues of the body and their locations. To give a name to a problem 
discovered would be undermine the belief that pathologies are related and often cause one 
another. Iridologists instead prefer to describe body weaknesses in detail. These three reasons 
describe why iridologists participate in iris analysis and help to explain the basic principles of 
iridology as a field. 
 
Common Day Opponents of Iridology 
 
Today scientific culture makes its decisions based on evidence based medicine rather than 
trust. Opponents of iridology are quick to describe situations when iridologists have failed to 
help patients.  
 
Dr. Bernard Jensen, perhaps the most influential American iridologist, was tested in 1979. 
Along with two of his colleagues, he attempted to diagnose kidney function in 143 patients, 
one third of whom had normal function. None of the three iridologists showed a statistically 
significant ability to diagnose kidney disease, and it is widely reported that one iridologist 
even decided that 74% of patients actually requiring substantial kidney treatment were 
completely normal, and that 88% of normal people had kidney disease. The iridologist or 
supporter may argue that those people were in fact misdiagnosed, and that they were 
misdiagnosed with kidney disease or that they conversely had underlying disease that was 
not yet clinically significant. These claims are both valid and possible, but patients suffering 
from distress causing ailments that are treatable with kidney disease treatments should be 
diagnosed and treated as though they have kidney disease. Withholding the diagnosis and 
subsequent treatment of a patient that experiences beneficial effects from treatment is 
nonsensical. 
 
Dr. Jensen suffered public humiliation just years before his death when long-time friend and 
editor Debra Nuzzi revealed that the classically described white lines of healing and recovery 
where never photographed, or even witnessed. Her words were published by Dr. Michael 
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Tierra. Interestingly, her comments on Dr. Jensen have always highlighted his excellent 
healing powers, patient skills, and empathy. Perhaps Dr. Jensen is an embodiment of the 
attractive qualities of iridology, and his success is but a reflection of this fact. 
 
In 1980, societies around the world became more technological, and there was a shift towards 
invasive testing and technological advances. In this year, it was an Australian iridologist who 
was unsuccessful in diagnosing any of 33 health problems. A few years later, 5 leading 
Dutch iridologists were again unsuccessful in determining which patients had gallbladder 
disease, and which were healthy. In fact, the iridologists could not even amongst themselves 
agree on a diagnosis. 
 
It is no doubt easy to be hurt by a practice that predicts future afflictions. Many former 
practitioners of iridology denounce its ideologies and speak openly of its flaws. One such 
person is Joshua David Mather Sr., the child of parents intensely interested in alternative 
medicine and treatments. He presently advocates against the use of iridology, and makes 
many publications describing potential flaws in the system. His arguments are well made and 
based on years of research and evidence. He describes iridology as a cumbersome history 
taking process. His works undermine iridology as a field, and his experience increases his 
credibility. 
 
Iridology to the North American Physician: 
 
Iridology is increasing in popularity, and patients both in Canada and immigrating from 
certain European countries may have consulted iridologists. A physician wanting to read 
literature on studies done in iridology may have trouble finding reliable studies or 
encouraging results.  In time, it is possible that commonly accessed article indexes or review 
compilations will include discussions on iridology. Unfortunately, to this day the largest 
clinical study done in iridology was done by leading iridologist Dr. Bernard Jensen, and was 
a study looking at correlations between eye markings and physical ailments. 
 
Physicians may be interested in iridology and may wish to take the iridologist’s opinion and 
findings into account when counselling a patient. This may be dangerous since different 
people use different iris charts, and so the doctor may make assumptions about what the 
iridologist has told the patient, and may undermine the patient’s trust in both the iridologist 
and the physician. Most importantly, it is crucial that the patient’s morale not be jeopardized 
with the prediction of an impending diagnosis.  
 
Iridology has prevailed even through controversy because of the numerous benefits offered to 
the patient. Since it preaches preventative medicine, the patient can be proactive and feel in 
control of their health. Additionally, the iridologist is often interested in treating the patient 
as a whole, and is more often than not interested in nutrition, exercise and stress counselling. 
It is important to remember that the iridologist is rarely a new recruit, but usually someone 
who is well trained in the art of reading eyes and in patient interaction. If the physician is 
able to ensure that the patient is not detrimentally misinterpreting any advice the iridologist is 
providing, then iridology, in conjunction with regular medical checkups, has the potential to 
do good for the patient. 
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ABSTRACT 
 

Malaria is an ancient medical problem and is still one of the major causes of 
mortality and morbidity in developing countries.  It claims more than one 
million lives every year, 75% of whom are African children.  Malaria, now 
associated with the tropics, was a widespread disease and occurred even in 
Canada and Europe, where it was known as ague. 
 
Treatment for ague or malaria with cinchona was one of the first effective 
drugs brought to Europe in the early 17th Century and like many was 
borrowed from the empirical folk remedies of indigenous people.  It was 
“discovered” in South America and known as Peruvian or Jesuit’s bark.  It 
was soon used in Europe for the malaria that was common at that time. 
 
The study was conducted, in Tanzania, to learn about the traditional African 
view on malaria and its treatment.  This was to provide insight into 
traditional folk medicine that might contribute insight into the medical 
beliefs of earlier periods of medicine and to ascertain if there were local 
remedies that like cinchona bark that might be of value.  
 
Traditional African healers were contacted.  Inquiries were made about the 
ingredients of the herbal preparations, although some healers were reluctant 
to provide this information.  This is understandable given the possibility of 
the methods of preparation being discovered by pharmaceutical companies 
without recognition or compensation for their work.  However, those who 
provided the method of their preparation often used Neem leaves and 
carbohydrates in the preparation of their herbal remedy.   
 
It was found that there are two main reasons for patients to seek out 
traditional healers.  For one reason, they find the side effects and cost of 
modern pharmaceutical preparations too difficult to manage.  The second 
reason is, in the patients interviewed, the herbal preparations were found to 
be effective with few reoccurrences. However, since the healers provided the 
names of patients, there may be a bias towards having interviewed mainly 
positive experiences. 
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Introduction 
 
Malaria is an ancient medical problem and is still one of the major causes of mortality and 
morbidity in developing countries. It kills more than one million people, 75% of whom are 
African children. Malaria, now associated with the tropics, once was a widespread disease 
and occurred even in Canada and Europe where it was known as ague. Its characteristic 
pattern of fever identifies its presence back for centuries.  During the years the disease has 
been addressed as roman fever, intermittent fever, quartan fevers, tertian fevers and many 
more. Universally it came to be known as malaria – Italian for “bad air”.   In 1716 Lancisi 
saw grey-black pigment in the tissues of patients with the disease. In 1880 Laveran identified 
the live malaria parasite in red blood cells. Manson formed the theory the mosquitoes 
transmitted the organism. Finally in 1897 Ronald Ross identified the mosquito stage of the 
cycle. Interestingly, In 1927, J. Wagner von Jauregg was awarded the Nobel Prize in 
Medicine for his work in treating syphilis using malaria – the theory was the high fever 
destroyed the spirochaetes. 
 
There have been many treatment modalities introduced over time. Treatment for ague or 
malaria with cinchona was one of the first effective drugs brought to Europe in the early 17th 
Century and like many was borrowed from the empirical folk remedies of indigenous people. 
It was “discovered” in South America and known as Peruvian or Jesuit’s bark. There exists a 
controversy as to how the bark was discovered. One of the theories, that is most supported, is 
that only a small Indian group knew about the drug. It may have been the secret of the tribe 
or perhaps of a single family. In 1633, a Jesuit missionary in Peru learned of the bark and its 
healing properties. In that same year, the first recorded use of cinchona appeared in a book 
written by an Augustinian monk: 

 
"A tree grows which they call the fever tree in the country of Loxa, whose 
bark, the color of cinnamon, is made into a powder amounting to the weight of 
two small silver coins and given as a beferage [sic] that cures the fevers and 
tertians; it has produced miraculous results in Lima." 

 
It was assumed to be specific for the disease. It was readily prescribed to people suffering 
from fevers. This raised the issue of its efficacy since it was used for fevers caused not only 
by malaria but also by other illnesses such as pneumonia, typhoid and other infections. 
During that time and long afterwards diseases were classified by symptoms and not the 
cause, a logical approach, since most of the causes were unknown. After realising that the 
bark was remedy for only certain types of fevers, it prospered. Its success encouraged the 
seeking of other remedies from plant material and this led to the discovery of ipecacuanha 
and salicylates- they share the bitterness of cinchona. In the 19th century the alkaloid quinine 
was found to be the active agent of in cinchona bark. Quinine is bitter and is actually used to 
give this flavour to tonic water. Unfortunately the malaria parasite, like so many micro-
organisms, has shown a capacity to develop resistance to the many anti-malarials that have 
been subsequently developed.  
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Purpose of the study 
 
The purpose of the study was to learn a traditional African view on malaria and its treatment. 
This was to provide insight into traditional folk medicine that might contribute insight into 
the medical beliefs of earlier periods of medicine, the transfer of knowledge in 1663 to 
western medicine and to ascertain if there were local remedies that like cinchona bark that 
might be of value.  
 
Ethics  
 
I enquired if the proposed study needed ethics approval in Tanzania and was told no. 
Nonetheless the project was reviewed and approved by the Ethics Committee of the Faculty 
of Medicine, University of Manitoba. However in practice the people I contacted in Tanzania 
did not consider the consent form to be necessary when I informed them about it and so 
declined to complete it; however they were quite willing to be interviewed. 
 
Method 
 
Malaria is an endemic disease in Tanzania (because of suitable climate and vegetation for 
mosquito breeding). I have witnessed many different treatment modalities including modern 
pharmaceutical preparations and traditional remedies as well. Traditional remedies are 
inexpensive and are proven to be effective.  My interest in the use and efficacy of herbal 
remedies lead me to further research in this area. A research study was conducted using a 
questionnaire to interview patients, traditional healers and herbalists. This questionnaire was 
used to find the traditional treatment, and to certain extent its efficacy, for malaria. 

 
I traveled to Tanzania to work with Dr Jiwa, a herbalist and a professor at Sokoinne 
University of Agriculture.  He suggested I should interview some healers who subsequently 
provided names of patients to interview regarding their treatment. 
 
Summary of data collected 
 
Traditional Healer: This was a physician who had received a scientific training with an MD 
degree from Bugando in Mwanza but practiced a mixture of scientific and traditional 
medicine that he had learnt from his grandfather, a traditional healer. He knew the disease as 
Malaria, which he called Homa (Swahili for fever). He had had the illness and described the 
fever, headache and vomiting. He accepted that it was spread by infected mosquitoes. He 
knew Malaria could be prevented by controlling stagnant water and sanitation. He 
recommended that local herbs be used for treatment, traditional healers should be regulated 
and people educated about the disease. He treated it with the mixture prepared as follows: 
 

• Take fresh leaves (did not tell me the plant name for obvious reasons, but I 
concluded that this was most likely Neem) and spread them on wire mesh 
(away from the sun) for approximately three days. 
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• Then, crush the partially dried leaves and put them back on the mesh for 
further drying.  Grind the leaves in to a fine powder when totally dry (about 
ten days). 

• Mix three teaspoons in about 6 ml of water that has just been boiled (shake 
well).  Let it sit for twelve hours and strain the mixture.  The mixture must 
be used within 12 hours after preparation. 

 
Dosage:  Adult: cup full (200ml), tid (three times daily) for 5-7 days. 
 
Note:  No side effects have been noted in any of the patients since the use of this 
treatment. 

 
Other healers used the similar formulation, that is neem leaves and/or roots. They were 
reluctant to disclose the details of the method of preparation of their formulations. But they 
all prescribed it with a beverage that was high in carbohydrates (ranging from sugarcane 
juice to black tea with a lot of sugar). 
 
Patients: I interviewed a number of his patients who had been treated for Malaria. They 
knew the disease, described its typical symptoms and all knew that mosquitoes were 
implicated in its spread. Most had used quinine and chloroquine but when the disease 
relapsed they had turned to traditional herbs and medicine. The main reason was failure or 
side effects of the standard drugs. Dr Mayala had done blood tests to confirm Malaria. His 
remedy was very bitter, no side effects were reported and all said that they had been cured 
and had not had further bouts of Malaria.   
 
Unfortunately Dr Mayala would not disclose the source of his medication since he was 
suspicious that other people would then use his remedy. Such an attitude in traditional 
healers was reported in the Globe and Mail last summer. Enquiries revealed that other local 
herbalists used extracts from the Neem tree for medication and I suspect that is what Dr. 
Mayala was using 
 
Mechanism and use of Neem in Malaria 
 
Malaria is transmitted from an infected person to a non-infected person by the bites of certain 
species (female Anopheles) of mosquito. The insect bite injects gamete into the blood stream 
where it travels to the kidney to mature.  
 
The Neem plant, a middle size tree, is found in many tropical and subtropical countries.  Its 
medicinal properties are well known, being used for ulcers, gout, and as an insect repellant, 
to name a few. Neem’s antimalarial activity was reported in Ayurveda books as far back as 
1500B.C.  One of the theories suggested for the action of the Neem is that, it can block the 
development of the gamete in an infected person. This not only prevents the infected person 
from developing malaria but also stops the disease from spreading. Neem leaf extract 
substantially increases the state of oxidation in red blood cells, preventing normal 
development of the malaria plasmodia.  

 



 

Proceedings of the 12h Annual History of Medicine Days 
WA Whitelaw - March 2003 

 

~ 342 ~

Neem extracts are also found to repel the mosquito that causes malaria for along time. Neem 
provides protection from not only mosquitoes but also from biting flies, sand fleas and ticks. 
Because of Neem’s proven effectiveness, insect repellents made with Neem are being used in 
some malaria prone tropical countries.  
 
Discussion 
 
The healers often made a presumptive diagnosis based on the presenting symptoms.  Given 
the prevalence of malaria in Tanzania, this is a safe assumption.  However, there may have 
been cases in which there was another cause for these symptoms.  The classic features of a 
malaria infection include fever, headache, joint ache and loss of appetite, to name a few.  
During my research I discovered that the key feature, fever, does not always occur.  Often 
these non-febrile infections seemed to be the most resistant to modern treatments. As a result, 
Chloroquine use is highly discouraged in Tanzania due to high resistance. 

 
I found that there were two main reasons for patients to seek out traditional healers.  For one 
reason, they find the side effects and cost of modern pharmaceutical preparations too difficult 
to manage.  There were few or no side effects for the herbal preparations, although some 
patients complained of a bitter taste.  The second reason is that often these medications are 
effective with relatively few reoccurrences.  The herbal preparations were found to be 
effective in the patients that I interviewed. However, since the healers provided the names of 
patients, there may be a bias towards having interviewed mainly positive experiences. 
 
While I did inquire about the ingredients of the herbal preparations, I found that some healers 
were reluctant to provide this information.  This is understandable given the possibility of the 
methods of preparation being discovered by pharmaceutical companies without recognition 
or compensation for their work.  However, those who had provided me with the method of 
their preparation often used Neem leaves (probably the “Cinchona” of the 21st century) and 
carbohydrates in the preparation of their herbal remedy. The carbohydrates could be used to 
offset the bitter taste, or to enhance the effectiveness of the treatment.   Reinforcing the 
patients to take carbohydrates with the medicine could help counteract the symptoms (loss of 
appetite and malaise) of the disease. 
 
In conclusion, Dr Mayala mentioned in his interview that a regulated body of traditional 
healers would be useful to ensure these methods are properly used and accepted.  The 
traditional methods of healing offer many advantages.  The plants used are readily available, 
they are inexpensive, and the healers are easily accessible in remote communities.  These 
methods represent a way to reduce morbidity and mortality due to malaria. 

 
These findings show that in this era of globalization, even in a developing society, there is a 
mixture of scientific and traditional healing practice; this is no different from the Western 
developed countries where the two co-exist. Similarly the practitioners of traditional African 
medicine guard their remedies and do not disclose their constituents in a similar way to 
which pharmaceutical safeguard their commercial interests with patents. The traditional 
practitioner justifies success for a therapy with laudatory anecdotes from treated patients a 
pattern that has been seen over centuries for various therapies. The sick, after all, are not 
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interested in evidence based medicine to guide their doctor but rather what other patients 
have found to work.  
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ABSTRACT 
 
Togo is a small country of West Africa, occupying only 56, 000 km2. It holds 
a rich ethnic diversity of over 37 tribes, of whom the majority still adheres to 
traditional animist beliefs.  Despite increased programmatic focus on family 
planning programs in Togo, the country continues to show a high fertility 
rate.  The post colonial implementation of family planning programs in the 
1960s throughout Africa was slow due primarily to poor government 
recognition and insufficient external assistance.   Over the past four decades, 
the United Nations and the Organization of African Unity have politically 
acknowledged family planning as a national priority, yet, Togo continues to 
show low modern contraceptive use by the public.  Recently, efforts have 
been made to re- examine the basic philosophy of family planning clinics in 
an effort to improve its local level of acceptance.  The “development 
approach” to family planning is slowly being re- assessed to focus upon the 
social status of the woman and her rights at the family level.  It seems from 
this appraisal that there are two elements that are in need of expansion:  
firstly a better understanding of the variables impinging upon fertility 
behavior and secondly, the greater application of their cultural historical 
context. 
 
This paper provides an overview of the history of family planning in Togo. It 
focuses upon the role of the traditional herbalist and the traditional midwife 
in the field of contraception and explores the UN’s Traditional Medicine 
Program as a guideline to the future integration of traditional and modern 
practices.  

 
A middle- aged Togolese woman, with her eyes lowered upon her bare 
feet, sits in silence as the clinical midwife elaborates upon family 
planning.  Having traveled alone for 6 miles to the nearest hospital, she 
hunches uncomfortably in her chair and listens intently upon the 
unfamiliar words of a foreign dialect.  She has come without her 
husband’s consent and she wonders how she will afford such alien 
devices.  She questions her dedication to her family and she abandons the 
idea to act upon her own selfish needs to work.  Guilt, fear and confusion 
lead her home empty-handed. 
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In Togo, a country squeezed between Ghana and Benin, this is not a rare occurrence in one of 
the few national hospitals. Togo has held a stably high fertility rate of 6.6 from 1990 to 1995 
and only 23.5% of women surveyed in 1988 were using a method of contraception16. Togo’s 
family planning programs are challenged by a low literacy rate (51.7%), a wide ethnic 
diversity (37 tribes) and a rural society that holds strongly to its traditional beliefs of animism 
and polygamy7.  

 
This paper will outline the current contraceptive practices in Togo, West Africa, in order to 
explore the intimate relationship between traditional medicine and contraception.  The 
history of family planning clinics in the developing world must be briefly surveyed in order 
to understand the operating context, in which many of these programs were initially 
established.  In addition, this paper will summarize the herbal abortifacients documented in 
Togo as a preliminary overview of regional ethnopharmacology. 
 
The Four Phases of Family Planning  
 
Family planning clinics in the developing world have largely focused upon modern 
contraceptive methods, regardless of ever increasing evidence that many local people are 
turning to traditional practices for their needs6. Child- spacing is a behavioral practice 
ignored by medical practitioners, yet it is the leading means of birth control in Togo16.  The 
traditional midwife, though removed from the national healthcare system, remains the 
primary obstetrical caregiver to rural Togolese women17. The traditional herbalist also plays 
an important role, as herbs have had a long history in fertility regulation and are still used 
today as contraceptives, abortifacients and fertility enhancers12.  The evolution of family 
planning in Togo must be studied in order to understand the rationale of current clinics.  The 
history of fertility regulation in Togo may serve as a framework for the integration of 
traditional medicine into future family planning clinics. 
 
The US agency for International Development (USAID) has identified four primary stages to 
family planning in the developing world6.  The first phase consisted of the early 
implementation of pioneering projects, conducted mostly by nongovernmental organizations 
(NGO’s). Programs in the 1960s were slow due primarily to low government recognition for 
the need of such services, insufficient external assistance, opposition from the Roman 
Catholic Church, logistical problems and the lack of trained manpower6.  The first stage was 
initiated in Togo in 1976, when the Togolese Association for Family Welfare, an affiliate of 
the International Planned Parenthood Federation, was given legal status19.  Between 1982 and 
1989, sub Saharan countries showed the greatest improvement in family planning programs 
in all of Africa but overall, the numbers still lagged well behind that of Latin America or 
Asia 6.   
 
The second phase was characterized by increased governmental involvement. In the mid 
1980’s, the Togolese government created The Programme National du Bien- Etre Familial 
with a goal to expand its programs to rural areas19.  A challenge shared by many former 
French colonies, was a strong centralized physician based public sector service. The World 
Band data from the mid 1980’s indicated that of the 33 sub- Saharan countries for which data 
were available, half had fewer than one physician per 15, 000 population, and almost every 
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region had fewer than one per 5, 000 population6. This led to one of the primary challenges 
of family planning: poor contraceptive availability in rural regions. This, together with, weak 
policy support, relatively late program implementation, generally inadequate resources, weak 
absorptive capacity and interregional disparities, created a problematic family planning 
milieu in Togo. 

 
The third phase of family planning, characterized by a stable political policy, has still not 
been clearly implemented in Togo.  In a 1994 survey of 375 health centers, only 190 actually 
offered family planning services and only 59 provided all contraceptive methods to the 
public19. Thus, the fourth stage has yet to be achieved, as there still has not been any 
significant decline in fertility levels in Togo.  
 
The gradual acceptance of family planning in Africa developed as a result of and in some 
ways, in spite of, tremendous international pressure.  As the estimates of population growth 
began to preoccupy international policy makers, the focus of the western world increasingly 
concentrated upon the demographic control of developing areas. In the 1960’s, the U.S. 
Congress passed legislation endorsing population research because of the perceived effect of 
population growth on global economic development17.  In 1967, the Title X to the Foreign 
Assistance Act was passed, thus providing support to voluntary family planning programs 
overseas.  The United States was the dominant donor to international population activities 
between 1965 and 1980.  The UN, in 1969, designated a separate fund to respond to global 
population needs:  the United Nations Population Fund (UNFPA) to be administered by the 
United Nations Development Fund6.  In 1972, a resolution of the UN Economic and Social 
Council called for a Draft World Population Plan of Action to be prepared for the 1974 
Bucharest World Population Conference.  This was the first major population meeting to 
invite political representatives from all over the world.  Many developing countries viewed 
the event as one that would strengthen the unity of the developed world in achieving a “new 
economic order”.  As a result, African countries were suspicious of their motives and did not 
indicate that rapid population growth was one of their major problems. 
 
However, ten years later, African views on the necessity of fertility reduction changed. The 
Kilimanjaro Programme of Action for African Population and Self- Reliant Development 
was formulated at a regional conference for African governments, held in Tanzania in 
January 19846.  This document declared that effective programs were needed in Africa to 
reduce their high levels of fertility 
 
Family Planning: An Evolving Philosophy 
 
Recently, efforts have been made to re- examine the basic philosophy of family planning 
clinics in an effort to improve its international and local acceptance.  The evolution of family 
planning was traditionally based upon the “development approach” that emphasized that 
there would be a voluntary will of the collective to limit family size when there was a 
perceived opportunity for social mobility.  Economic development was a necessary 
precondition for this social mobility.  However, micro- level outcomes neglected the primary 
importance of women’s social status and their rights at the family level18.  This included the 
extent of control over decisions such as marriage, when and with whom to engage in sexual 
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relations, the regulation of fertility free from unpleasant or dangerous side effects of 
contraception and the right to have access to information on the prevention and treatment of 
reproductive illness and unsafe childbirth18.    
 
At the 1994 Cairo International Conference on Population and Development, the United 
Nations defined reproductive health as “a state of complete physical, mental, and social well- 
being and not merely the absence of diseases or infirmity, in all matters relating to the 
reproductive system and to its functions and processes”18.  This was one of the first occasions 
in which social and mental well being were incorporated into the family. It was a turning 
point when policy makers, scientists and women’s health and rights activists began to 
acknowledge the intrinsic relationship between health and human rights.  This encouraged 
many workers within the field to now focus upon the cultural context of family planning and 
to evaluate the impact of traditional beliefs upon its success.  
 
In some ways, national health care tipped the balance of power toward the male head of the 
household in three important ways.  Firstly, the professional specialization of midwifery 
within the government clinic superseded the traditional midwife’s power within the 
community17.  In addition, the trip to the hospital required the permission of the head of the 
household for any financial needs or clinical procedures.  Lastly, by going to the clinic, the 
woman often relinquished the prestige of a home delivery and sacrificed the confidentiality 
she felt with a traditional “matrone”15.   
 
It seemed from this re- appraisal of family planning programs that two elements are in need 
of expansion: firstly, a better understanding of the variables impinging upon fertility behavior 
and secondly, the greater application their cultural historical context17.  
 
Contraception within a cultural context  
 
Conception is an important notion that should be understood before any attempt at family 
planning is initiated.  In Togolese society, the term is explained differently accordingly to 
local religious and cultural beliefs.  According to an anthropological study done in Togo, 
God “charges” the substances of the man’s semen to bring the life to the fetus.  According to 
these beliefs, each egg contained in the woman must become fertilized in order to fulfill 
God’s wishes15.  Thus a woman cannot abstain from conception until the process is complete 
and she has delivered all of her eggs. 
 
Although children are one of the most important components of the Togolese society, the 
attitude towards sex is often one of embarrassment.  Women rarely discuss reproduction with 
their husbands and sexual activity is never mentioned in a public setting.  There is a general 
belief that the man only can experience sexual pleasure and that a woman neither needs nor 
desires sex14.  Sexual authority is almost entirely the sphere of the husband and only after 
childbirth does a woman assume responsibility for abstinence in the relationship.  In one 
study, women explained that they were forced to accept their husband’s advances unless they 
were nursing or menstruating15.  It is a common belief that a man’s sperm will poison the 
mother’s breast milk and put the child’s health at risk when feeding.  Thus, the woman is 
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responsible for the welfare of the baby and this role is crucially important during the first two 
years of a child’s life. 

 
It is a societal norm that there be a period of abstinence following the birth of a child.  In 
Togo, this practice is referred to as “Child- Spacing” during which the mean desired birth 
interval is 34 months or “when a child begins to walk”15.  Child spacing is the primary 
method of contraception in Togo, with 16.5% of women reporting its practice.  If any woman 
violates this social norm, she is ridiculed publicly and mockingly referred to as a Kpdevino, 
“mother of a child per year”15.  This label is an insult to a woman’s dignity and she is deemed 
an unfit mother who acted upon her own sexual desires.  The spacing of births is done in the 
interest of the child’s health rather than the limitation of the total number of children in the 
family17. The Togolese rarely seek contraception, as fertility is a sign of a healthy and 
productive relationship.  Conception is derived primarily from the man and sterility is tacitly 
assumed to be the fault of the woman13.  Thus, sterility is the dreaded curse of every 
Togolese woman and the aftermath of any contraceptive is her greatest fear.  Only in the case 
of a young schoolgirl or an unmarried single woman, does an individual seek herbal 
remedies.  Interestingly, in rural Togo, the male community herbalist is the primary caregiver 
for matters relating to traditional pharmacopeia12.  Maternal advice is the domain of the 
traditional midwife as the clients and ‘matrones’ share the concepts of sickness causation, 
delivery goals and midwifery techniques and practices.  Many women actually prefer the 
accessibility and familiarity of the traditional matrone over the clinical government trained 
midwife17. 
 
Traditional Midwifery 
 
WHO has defined the traditional midwife as the individual who assists the mother at 
childbirth and who initially acquired her skills delivering babies by herself or by working 
with other birth attendants17.  Approximately 71% were found to be a wife of a peasant, were 
over 40 and held animist beliefs15.  The “matrone” does not undermine the independence of 
the rural mother and thus she is the primary attendant to whom a Togolese mother will seek 
advice.  As clinics and hospitals are still ill- stocked, sporadically staffed and inaccessible to 
much of their target population, as was reported in 1982, it is important to focus on an 
effective screening and referral system to respond to the urgent need for improved women’s 
healthcare17.  Researchers on patient- practitioner relationships have demonstrated that the 
decision to select a particular therapeutic option and the compliance with certain therapeutic 
regimes, are influenced by the extent to which patients and practitioners share fundamental 
assumptions regarding clinical reality11.  It seems reasonable then that the incorporation of 
the traditional midwives into the family planning team may increase accessibility and 
acceptability in the community17. It is important that government take a systematic approach 
to incorporate midwives into or alongside the national system in order to assure a certain 
degree of standardization of care among the different communities.  The traditional midwife 
must play a complementary role, rather than a subordinate position, in order to maintain the 
respect and authenticity necessary for a solid patient- caregiver relationship. 
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Traditional Herbalism 
 
Traditional medicine is more accessible in the developing world, as 60- 85% of the 
population in most African countries continues to rely upon traditional or indigenous forms 
of medicine12.  This accessibility is based upon a richer human resource base and upon the 
financial capacity of many Togolese to afford herbals over modern pharmaceuticals. The 
definition of ‘traditional medical practitioner’ was coined in 1979, during the 3rd symposium 
in Abidjan, Ivory Coast, organized by the Scientific, Technical and Research Commission of 
the Organization of African Unity.  Traditional medicine considers man as an integral 
somatic and extra- material entity.  In many developing countries, the public accepts the fact 
that disease can be due to supernatural causes arising from the displeasure of ancestral gods, 
evil spirits, the effect of witchcraft, the effect of spirit possession or the intrusion of an object 
into the body12.  It is this supernatural component that often discourages modern medicine 
from scientifically investigating the herbals as legitimate biologically active drugs. Unlike 
the documented history of western medicine, there has been very little written about African 
traditional medicine.   

 
Contraceptives are not a common “complaint” for which women usually seek the traditional 
herbalist.  In fact, many women seek charms or use specific rituals when wishing to prevent 
the conception of a child. A popular form of sorcery between co- wives is for one to steal the 
other’s menstrual rags and to use them in preparing a product to cause some affliction10.  It is 
said that by washing these rags in the river, the co-wife’s menstrual flow will remain as 
incessant as the current itself.  A co- wife may also render her husband impotent when 
engaging sexually with another woman, by wearing a special leather belt with an amulet, 
containing some portion of his body, and calling his name.  In this way, the man will be 
unable to have sexual relations with another wife.  Although, not a publicly admitted 
practice, abortifacients have been well documented as part of the routine collection of herbs 
to which a traditional practitioner refers.  Although abortion has only been legalized in Togo 
since 1981, it is only permitted when done by a physician, prior to the third month of 
pregnancy and when the health of the mother is at risk.  In fact, one third of the developing 
world lives where abortions are prohibited and yet abortion remains the leading cause of 
maternal mortality18.  

 
Herbal abortifacients are either as an intra- vaginal supository, often a tree twig, and inserted 
into the uterus, or ingested as a drink, in order to induce spontaneous uterine contractions and 
expulsion of the fetus10.  The specific part of the plant used and the method in which it is 
treated, are also essential details that emphasize the components of highest potency for the 
purposes of the herbalist.  Table 1 gives a general overview of the most prevalent 
abortifacients that have been documented in the history of contraceptives in Togo.   
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Table 1: Abortifacients in Togo 
 

Botanical2 Local Name (if available)3 Method of Use3 

Abrus precatorius 
(FABACEAE) 

“wameck” 

  
powdered seed 

 
Alchornea cordifolia 
(EUPHORBIACIAE) 

“tschufu”, “avolvo”, 
“holenischess” 
 

Leaves: eaten shredded and 
raw 
Root:  enema (roots with 
clay, peppers and water)  

Calliandra portoricensis 
(MIMOSACEAE) 

“Misahohe”  Abortifacient 
Part not cited:  in 
combination with yandi and 
pepper  

Ficus capensis 
(MORACEAE) 

“furu kisem”, 
“dikankande”, 
“dikankale”,“halau” 
“kamerongo”, “ebo”  

Abortifacient 
Fruit:  can induce sterility 
  

Jatropha curcas 
(EUPHORBIACEAE) 

 
“kpoti”, “wabati”  

Abortifacient 
Pods, seeds 

Nauclea latifolia 
(RUBIACEAE) 

“kedjet, “jelo”, “jussinau” 
“degangande”, “gunga”, 
“bunagim”, “degangande”, 
“kaio” “kakarego”, 
“gumachu”, “alokubasa”  

Abortifacient 
Root 
 

Plumbago zeylanica 
(PLUMBAGINACEAE) 
 

 
 

Abortifacient: 
Stem, twigs:  twig with root 
pasted on the tip 

Pterocarpus erinaceus 
(FABACEAE) 

“tem”, “tim”, “tolum”, 
“butumbu”, “butumu”, 
“nie”, “segbe”, “keleyu”, 
“doti”  

Abortifacient: 
Bark  

 
Many of these abortifacients are currently under scientific investigation as the push for the 
creation of new anti- fertility agents continues to grow.  Three possible contraceptives have 
been proposed: an anti- ovulatory contraceptive, a post- coital contraceptive (as has been 
researched with the plant Plumbago zeylanica) or the creation of a male contraceptive 5 (as 
researched continues into Gossypium herbaceum, a related species to Gossypium arboreum 
found in Togo).  
 
There are challenges to incorporating traditional medicine into the national healthcare system 
currently in Togo.  The greatest argument against traditional medicine is the lack of scientific 
proof of its efficacy. The difficulties of obtaining adequate quantities of material and the lack 
of clinical pharmacologists and clinicians willing to carry out controlled clinical trials, also 
add to the complexity of ethnobotanical research12.  However, the consensus upon integration 
is changing. Recently, during the 2000 Organization of African Unity Nairobi Declaration, 
the OAU formally identified traditional medicine as the most affordable and accessible form 
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of health care in Africa.  They have declared the decade of 2001- 2010 as the decade for 
African Traditional Medicine.  The WHO Traditional Medicine Programme, introduced in 
the 1980’s, supports member states in their efforts to formulate national policies on 
traditional medicine, to study the potential usefulness of traditional medicine, to upgrade the 
knowledge of traditional and modern health practitioners, and to educate and inform the 
general public about proven traditional health practices20.     
 
Although significant steps have been achieved in Togo to initiate family planning programs, 
inadequate resources, interregional disparities and limited human resources, continue to 
plague its outcome.  Family planning programs must now adapt to the environment in which 
they operate and utilize the resources available within the community.  Accessibility and 
acceptability remain two of the most important factors restricting widespread contraceptive 
use.  As only 7.0% of the 23.5% of women using contraceptives actually obtain modern 
contraceptives, it is important to appreciate that traditional practices have a significant 
influence upon family planning16.  By understanding the delicate interplay of the traditional 
concept of fertility and contraception, one may integrate new methods of contraception 
within a manageable context for a Togolese woman.  The traditional midwife and herbalist, 
as respected figureheads of the community, may bridge both the cultural and practical gaps 
of the current national healthcare system.   As the OAU continues to underline the 
importance of traditional medicine, the UN’s guidelines may serve as a practical support for 
future initiatives in Togo to integrate the midwife and herbalist into family planning 
programs.  It may in fact be the delivery of the message, rather than the message itself, that is 
currently limiting family planning expansion.   
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Notes 
 

The following students presented a paper at the conference but did not submit a formal 
manuscript for publication. 
 
The Use of Metaphors in Medical Sciences: A history of Immunology ...............Trudy Adam 
................................................................................................................. University of Calgary 
 
Adopting Electrocutions for Capital Punishment ............................................... Matthew Choi 
......................................................................................................................Queen's University 
 
Kepler's Vision............................................................................................... Jonathan Downar 
................................................................................................................. University of Calgary 
 
Ignominy in Medicine.............................................................................................. Ben Storey 
................................................................................................................. University of Calgary 
 
Linnaeus' Legacy ......................................................................................... Robin S. L. Taylor 
................................................................................................................. University of Calgary 
 
History of Leprosy ...........................................................................................Melissa Torriero 
................................................................................................................. University of Calgary 
 
 
Due to unforeseen circumstances, the following essay was not published in last year's 
proceedings and has been included in this issue. 
 
The Method to Hippocrates’ Madness: a Review of the Logic Behind the Theory of the Four 
Humors................................................................................................................Jennifer Twiss
................................................................................................................. University of Calgary 
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THE METHOD TO HIPPOCRATES’ MADNESS: A REVIEW OF THE 
LOGIC BEHIND THE THEORY OF THE FOUR HUMORS 

 
By 

 
Jennifer Twiss 

University of Calgary 
 

Preceptor: Dr. W. Whitelaw 
ABSTRACT 
 
The truth of a theory relies on the basic principles from which it is derived.  
There have been many theories since the beginning of time about how the 
body actually works.  One of the longest lived medical theories was that of 
the four humors.  Hippocrates and Galen, the ancient Greek physicians 
believed and taught the theory of humors during their times.  Humoralism 
worked like most theories in that its basic principles were true and 
observable.  Today we claim that this theory was false and that many of the 
ways that patients were diagnosed and treated were absurd.  Instead of 
discrediting the theory of the four humors entirely, I intend to show its 
merits.  There are many elementary principles of medicine today within the 
theory of the four humors that have always held true.  The areas which are 
still part of our system of medicine today are: balance within the body, the 
connection between the body and the mind, some principles of treatment, 
the importance of diet and health, and the recognition that the environment 
has an effect on health.  The humoral theory was false because the logic and 
reasoning that the ancient physicians used to develop other truths from their 
observable principles was not always empirical, or was very vague and 
therefore could be explained or could be loosely connected to the humoral 
theory.  The reason for their faulty logic was twofold: one, it was influenced 
by the philosophical thinkers of the day and two, because of the way a good 
theory explains every thing you want it to.  The philosophers of the day 
believed in cause and effect and that everything had a certain nature or 
intrinsic purpose.  Thus, the humoral theory used these philosophical ideas 
to explain biological processes.  Any good theory is built like a web of 
knowledge with basic facts at the center which are connected to derived 
facts through logic and reasoning.  There is a problem with this system of 
organization of knowledge because if you believe in the theory, you can lend 
truth and logic to anything you want, which leads to truths that are not 
empirically observable, but are just accepted.  This acceptance leads to 
errors within the theory, until someone proves the entire theory incorrect.  
Despite these errors of logic, Hippocrates and Galen’s theory of the humors 
has some merit in its fundamental principles that are still intrinsic to 
medicine today.   
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Throughout time, there have been many theories on how the body works, how illness is 
caused and the treatment of illnesses.  The theory that had the greatest longevity was that of 
the four humors.  The humoralistic theory enjoyed its popularity from approximately 300 BC 
to 1600AD.  Throughout that time many advances were made in the medical understanding 
of the human body in terms of anatomy, physiology and treatment.  Yet, through all of this, 
the humoral theory was riddle with error, in fact, it is an impossible theory.  Many like to 
discredit the work that the ancient Greeks did for the science of medicine, and it is easy to 
say that their theory and their logic was absurd.  If a closer look is taken at the humoral 
theory, one finds that it is not such an incredulous idea that humoralism was believed for so 
long.  The theory has many merits, even some principles that we still believe in today.  I 
intend to illustrate that it was not idiocy or madness that caused Hippocrates and Galen and 
others to believe in humoralism for so long, but it was the nature of scientific theory and 
philosophy that allowed this medical theory to be believed.   
 
Humoralism was a medical theory that claimed that the body was composed of four essential 
humors.  In a healthy person, the humors were said to be in ‘crasis’ which means that they 
are present in the proper proportions.  The proportions of humors within a person were 
determined by diet, environment, the season and a person’s natural predisposition towards 
one or the other humor.  The four humors are blood, phlegm, black bile and yellow bile.  
They were thought of as kinds of bodily fluids, but no one has ever been able to isolate or 
extract them specifically.  Physicians had faith that even though they could not see these 
metaphysical humors, they still existed.   
 
Each of the four humors had its own particular characteristics that distinguished it from the 
other humors.  Blood was most abundant in spring, it was supposed to be linked to the 
element air.  Blood was moist and hot, and it came from the liver, veins and both nostrils.  
Physicians advised patients that meat, foul and eggs were the foods which contained blood.  
Phlegm was thought to be more abundant in winter and was most like the element water.  
Phlegm was believed to be cold and moist, it was produced in the stomach, loin muscles and 
the mouth.   Phlegm was considered to increase with sleep, drinking water, eating seafood 
and moist diets.  Yellow bile was presumed to be the cause of disease in summer as it was 
closest to the element fire.  It is the humor that is hot and dry and it come from the bladder, 
around the liver and the ears.  It was thought that yellow bile increased with stress, anger, 
emotional trauma, labour, physical exercise, insomnia and hunger.  Finally, the darkest of all 
humors is black bile, which is most abundant in autumn, and is the earthiest humor.  Black 
bile is dry and cold and it come from the area below the liver, the spleen and around the eyes.   
 
Hippocrates and Galen both believed that it was an imbalance of the humors that caused 
disease.  Thus, if a person ate too much seafood, Hippocrates and Galen would say that they 
would have symptoms of fatigue, caused by an excess of yellow bile.  In the normal healthy 
human, the humors were said to be in crasis which means that they are present in the proper 
proportions and mixed appropriately.  The unhealthy or ill patient would be said to have a 
dyscrasia of their humors which meant that the person had too much of a certain humor 
which had disturbed the balance of the humors and caused sickness.  Hippocrates and Galen 
believed that it was only by restoring the balance of the humors (or bringing them back into 
crasis) that would cure the illness.   
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Not only did the four humors comprise physical aspects of the body, they also determined 
personality.  It was thought that people had a tendency to have an excess of a certain humor, 
which would determine how a person reacted.  A sanguine character was associated with 
people who are cheerful and sweet.  A bilious character was associated with anger and 
bitterness and along the same lines, someone who was choleric (black bile) was devious and 
melancholic.  A phlegmatic person was simply lazy and stupid.  The humoralists recognized 
that personality as a part of health which can be considered a rudimentary form of 
psychology. This is important because the theory was one of the first to link spiritual 
processes with physical illness processes.  In fact, the humoral theory was the first medical 
theory to recognize that although the soul and body were separate, there was also a 
component of each that was closely interlinked with the other.  Thus, the humoral theory 
included the psyche in health. 
 
The goal of medical treatment as stated by the humoral theory was to bring the humors back 
into balance.  This principle developed from the idea that the humors were affected by diet, 
environment, season and a person’s nature.  Physicians were taught to approach treatment by 
trying the least intrusive option first.  So, they would modify the patient’s diet, his or her 
exercise and sleep regimen.  Hippocratic medicine believed that the best cure was in man’s 
own body.  Later, in Galen’s time, the humoral theory took the approach of contraria 
contrariis, which means that the cure for any disease lies in applying the opposite force or 
substance.  Due to the humoral theory, things like bloodletting and venesection became more 
popular.  The treatments were supposed to target certain humors to seep out of the body, 
because this would get rid of the excess and restore the balance of the humors.  The school of 
humoralists believed that a physician’s choice in therapy should be governed by: the cause of 
disease, the season, diet, the place, the presence of eruptions and the colour of the person’s 
skin.  Thus, it was not uncommon for a physician to suggest a person eat certain foods, or 
even change where they live because certain climactic conditions might affect the balance of 
their humors adversely.   
 
There are reports that claim the theory of the humors came about as early as 600 BC, but it 
was not written out until the Hippocratic corpus (400BC).  Hippocrates was the fist and 
foremost promoter of the theory of the four humors.  Hippocrates was the first physician to 
suggest that the process of illness was not a supernatural one, rather it was a physical one.  
This physical process of course was a change in the balance of the humors due to biological 
factors affecting the body from both the inside and outside environment of the patient.  Thus, 
the health of the patient rested on the interaction of the elements, the humors, the 
environment and the person’s natural predisposition.  The next great physician was Galen, 
who believed in the humoralistic theory, but also brought some logic to this theory.  It was 
Galen’s belief that medicine was a logical process, and therefore it deserved to be researched 
and studied and recorded in a way that paralleled what the physician saw in everyday 
practice.  Also, he felt that philosophy was intrinsic to medicine as physicians and 
philosophers both quested for the same answer: how does the body work?  He believed that 
human bodies had a certain nature or essence to them, and that things happened for a reason, 
so there must be some logical process to the way the body acts and reacts.  Both he and 
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Hippocrates believed that philosophy gave them the rules on how to understand things, which 
they could very well apply to medicine in order to understand the body and disease.   
 
Hippocrates and Galen were able to keep the humoralistic theory in favor because of the 
work they did and because they were able to show that their theory made sense.  The 
humoralistic theory was generalizable and it was easy to apply to most patient-physician 
encounters.  For example, if someone had a cold, thy would usually produce phlegm and 
have some kind of rhinorrhea, so physicians could not argue that this was a phlegmatic 
illness.  To further support their belief, the cold season happens usually in the winter, which 
is the season associated with an abundance of phlegm.  There was not much in the 
knowledge base during the eras of the humoralistic theory that contradicted the humoral 
theory.  In terms of treatment, if a physician asks his patient to modify something like diet or 
exercise, then it is likely that the patient will get somewhat better.  Because the basic 
principles of the humoral theory were vague and were general, observable facts, there was no 
reason for the physicians of those time periods to question the validity of the theory.  This 
was especially true for the main principle behind the humoral theory, that everything in the 
body requires balance, and once balance is achieved, the patient will have health.   
 
After the time of Galen, medical learning and knowledge took a different approach.  There 
was much emphasis put upon dissection and learning anatomy and on research of different 
treatments.  Even though the focus of medical learning had changed, the basic humoral 
theory was still what physicians believed and were taught in medical schools.  Even the great 
school of Salerno valued the Hippocratic beliefs.  In fact, many of the medical publications 
of the time were simply paraphrases of the ancient Hippocratic and Galenic texts.  This 
loyalty to the theory of the humors continued despite the advances in anatomy, surgery and 
treatment, until Leonardo da Vinci in the 16th century.  He was the fist to consider anatomy 
without bias from the ancient Greek traditions and the humoralistic theory.  Andreas Vesalius 
who was also an anatomist claimed that some of Galen’s ideas were incorrect by the nature 
of human anatomy.  William Harvey discovered the circulation of the blood which made the 
humoral theory that Galen had so endorsed impossible.  Thus, through anatomical studies, 
the humoral theory was shown to be false.   
 
Both Hippocrates and Galen believed that philosophy was an integral part of medicine.  
Philosophy in ancient Greece was very well respected, and was the basis for any science in 
that era.  Thus, the humoral theory is based on the philosophical definition of theories and 
knowledge.  A theory is a set of rules and guidelines that explain how things in the world are 
related to each other.  Theories explain regularities and patterns that exist and provide the 
basis for reasoning out other patterns that should follow from those regularities.  Formulation 
of any kind of theory requires that there be internal principles and bridge principles.  Internal 
principles are those that are the very basic principles of the theory, and include the laws or 
patterns to which observable phenomena adhere.  On the other hand, bridge principles 
explain empirical observation, they provide the explanation of how a law translates into a 
phenomena that can be seen.  Within theories, there are assumptions made that are taken for 
granted.  These presupposed assumptions are usually things implied within the theory that are 
unobservable and are immeasurable.  Assumptions are usually the breaking point of theories 
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because they are taken for granted and there is no motion to try and understand them or test 
them.   
 
The schools of philosophical thought that were prominent in Hippocrates’ and Galen’s eras 
were Platonic, Aristotelian and Stoicism.  These schools did influence the staying power of 
the humoral theory.  Plato believed that knowledge was simply justified true belief, thus, if 
there was evidence to believe the humoral theory, then there should be no reason to 
disbelieve it.  Plato also believed that knowledge was gained by questioning, and questioning 
tends to reveal certain patterns in observations, which promotes the development of theories.  
In the field of medicine, which was developing into a science, questions were encouraged 
and so was the development of the humoral theory.  Aristotelian views about science also 
promoted the belief in the humoral theory because he believed that scientific facts are derived 
through deduction.  In other words, if a certain phenomenon was empirically observable, then 
you could logically reason out other phenomena that could be explained.  If a person had a 
disease in the summer and they were very red in color, you could deduce that the cause was 
excess blood because blood is abundant in summer and is red.  This does not at fist seem like 
very good logic, but Aristotle claimed that knowledge (especially within scientific theory) 
was obtained by being able to explain why something is a certain way.  Because the humoral 
theory was at times very general and could be easily manipulated, by Aristotelian criteria, 
Hippocrates and Galen had genuine knowledge of the humoral theory simply by 
philosophical definition.  If a theory contained genuine knowledge, there was no reason to 
question it even if they could not empirically observe or test certain things.  The Stoics 
believed in similar principles.  They believed that life in general was good only when each of 
the parts acted in a way that benefited the whole being, therefore, it must be the humoral 
imbalance that caused disease.  With the Stoic thought and belief system there was nothing 
within the humoral theory that conflicted with their views, and once again gave power to the 
belief in the humoral theory.  The Stoics believed that because the humoral theory was 
mutually supportive of their views of how life works it was infallibly true by reason. So, 
given that the humoral theory fit into the philosophical definitions of theories in Hippocrates’ 
and Galen’s’ eras, it must have gained massive support and favor, thus, there was no reason 
for future generations of physicians to disbelieve it.   
 
Theories are the format in which we as a society express knowledge, so we also need to 
address what we consider as knowledge.  Knowledge, like theories is obtained through 
experience, reflection on experience and inference from other known facts.  One must expect 
that what we think we know is actually true and is also justified.  Just as Plato suggested, 
knowledge must be a justified true belief.  So, if Hippocrates had knowledge that the body’s 
health depended on the balance of the four humors, then he must have had justified true 
belief.  Thus, there are two criteria that we need to look at to ensure that Hippocrates and 
Galen had knowledge of the theory of the four humors: justification, and truth.  
Epistemologists suggest that the truth is gained though experiences and tangible events that 
suggest that an idea you have is true.  So, if Hippocrates saw many patients in the wither that 
had colds and were phlegmy, it would follow that he would be inclined to believe that these 
patients had too much phlegm, which is common in winter.  From that observation, it is easy 
to say that phlegm is abundant in the wintertime and that phlegm is the cause of his patients’ 
illnesses.  He also has justification for believing this as he has experienced many cases like 
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this and because his cultural beliefs include the notion of the four humors and phlegm.  
Therefore, in the context of his experiences and his cultural beliefs his is correct in saying 
that he know that phlegm is most abundant in winter, thus, diseases in winter are often 
caused by phlegm.  This argument does not implicate that the theory of the four humors is 
unqualifiedly true, but simply that in the context, the theory was a good one and qualifies as 
knowledge. 
 
There are many people who believe that the humoral theory was far fetched and absurd, some 
even go as far as to say it was incorrect.  This brings up the question of what does it mean to 
say the humoral theory is incorrect.  It should suffice to say that incorrect simply refers to a 
known fact that has been shown to be false and that does not follow by logical reasoning 
from current theory.  Through new experiments and research into the medical sciences there 
are details of the humoral theory that we have proven to be incorrect.  The most important 
incorrect detail is that the body is not composed of only four bodily fluids, especially black 
bile and yellow bile.  Secondly, we have found many diseases that are not caused by an 
imbalance in bodily fluids, namely infection, also, we tend to think of the disease process that 
causes the bodily fluid imbalance and not the other way around as Hippocrates and Galen 
once thought.  We know that the origins of bodily fluids as stated in humoral theory are 
incorrect, as the liver does not produce blood and the brain does not produce phlegm (to 
name a couple).  In terms of treatment we have found that bloodletting is not in general an 
effective cure for most diseases.  There are many other falsities in the humoral theory but 
these are the main facts that were instrumental in bringing down the humoral theory.   
 
There are many ways in which the humoral theory proved to be correct.  Before discrediting 
this theory entirely, it is necessary to understand that the fine details may not have been 
correct, but the basic principles were correct and that was what leant the humoral theory so 
much strength.  Today we still believe, as Hippocrates did that there is an exquisite balance 
of fluids in the body that is necessary to health, even though these fluids are not the four 
humors.  Hippocrates also taught us that illness and imbalance in the body causes both 
mental and physical disturbances.  We still use the principles of modifying diet and exercise 
to treat some diseases because like Hippocrates, we recognize that leading a healthy lifestyle 
can stave off disease.  Finally, Hippocrates promoted through the theory of the four humors 
that health must be considered in a holistic manner, and that the environment, physiology, the 
mind and soul are all involved in health.   
 
Although the humoral theory may have claimed many absurd things such as an excess of 
black bile would cause diseases in autumn, it does have its merits.  Many of the basic 
principles of medicine that were present in the humoral theory are still used today. Things 
such as exercise and diet modifications in treatment and balance of fluids and proteins in the 
body determine the health of the patient, are still highly valued.  Because of the nature of 
theories, the humoral theory may have been believed for longer than it should have.  Theories 
can be likened to a spider’s web in that the basic principles are at the center and all of the 
connecting threads are logical reasoning leading to the next fact that follows from those basic 
principles.  The further away you get from the basic principals, the more one has had to infer 
and assume truth in things and thus, the less likely those facts are to be true.  Therefore, by 
nature any theory is subject to this snowball effect that if one fact is untrue this causes the 
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reasoning and the facts that stem from it also to be untrue.  Hippocrates and Galen fell into 
the trap of believing things that seemed logical given the basic principles of humoral theory 
even though they did not have any empirical proof.  In their defense, their belief in humoral 
theory and everything they derived from that theory were justified true beliefs, and thus, 
constituted knowledge.  Hippocrates and Galen should not be criticized for propagating and 
believing in a theory that was ultimately correct at the time.  We should not discredit their 
intelligence because it was the fundamental principles that they put faith in which are still 
used in medicine today.   

References 
 
1. Ed. Audi, R.  The Cambridge Dictionary of Philosophy.  Cambridge University Press, UK, 1995. 
2. Audi, R.  Epistemology, a contemporary introduction to the theory of knowledge.  Routledge, New York, 

1998. 
3. Brock, AJ.  Greek Medicine.  AMS Press, New York, 1929.   
4. Castiglioni, A.  A History of Medicine.  Jason Aronson, Inc.  New York, 1975.   
5. Duffin, J.  History of Medicine, a Scandalously Short Introduction.  University of Toronto Press, Toronto, 

1999. 
6. Getz, F.  Medicine in the English Middle Ages.  Princeton University Press, Princeton, NJ, 1998.   
7. Harington, J.  The School of Salernum: Regimen Sanitatis Salerni.   Ente Provinciale Per Il Turismo, 

Salerno.   
8. Hempel, C.  Philosophy of Natural Science.  Prentice Hall, Upper Saddle River, NJ, 1996.   
9. Internet sources:  http://www.jhu.edu/~jhumag/0901web/fate.html 
 http://freespace.virgin.net/oli.com/webhumfour.htm 
 


