
 
 

 

IN  
THE  
SHADOW  
OF THE  
VOLCANO 

 
 
 

HUMAN HEALTH AND 
COMMUNITY RESILIENCE 

 
 

 
 

 

Linda M. Whiteford, Graham A. Tobin, 
Carmen Laspina, and Hugo Yepes  

 
 

September 2002 
 
 

CENTER FOR DISASTER MANAGEMENT 
AND HUMANITARIAN ASSISTANCE 



 

 
 
 

Blank Page 
 
 

 
 
 



IN THE SHADOW OF THE 
VOLCANO 

 

HUMAN HEALTH AND 
COMMUNITY RESILIENCE 

FOLLOWING FORCED EVACUATION 
AND PERIODIC ASH FALL 

 

TECHNICAL REPORT 
 
 

 

LINDA M. WHITEFORD GRAHAM A. TOBIN 
Department of Anthropology Department of Geography 
University of South Florida University of South Florida 

and 
 

CARMEN LASPINA ARELLANO HUGO YEPES 
Ministerio de Salud Publica  Instituto Geofisico 

Del Ecuador Escuela Politecnica 
Nacional 

 
  

September 2002 
 
 
 

CENTER FOR DISASTER MANAGEMENT AND 
HUMANITARIAN ASSISTANCE 

 
Tampa, Florida – USA 

 
A report on research conducted in communities in the vicinity of Mt. 

Tungurahua, Ecuador during 2001 – 2002 
 



TABLE OF CONTENTS 
 
 
Acknowledgements………………………………………………………………………i 
 
Executive Summary……………………………………………………….……………iii 
 
Chapter 1: Overall Description of Project Aims……………………………………..1 
 
Chapter 2: Literature Review and Theoretical Framework………………………..…7 
 
Chapter 3 Research Strategy and Methodology……………………………………21 
 
Chapter 4: Research Sites: Descriptions…………………………….………………31 
 
Chapter 5: Tungurahua Volcano: Eruptions, Lahars, and Ash Falls……….………..47 
 
Chapter 6: Epidemiological Review: The Cantons of Baños, Penipe, and Pelileo….59 
 
Chapter 7: Questionnaire Results: Descriptive Statistics And Frequencies………....89 
 
Chapter 8: Data Analysis: Testing the Research Hypotheses……………………....179 
 
Chapter 9: Conclusions……………………………………………………………..289 
 
Chapter 10: References………………………………………………………………295 
 
Appendices: A Questionnaire Survey Instrument   Spanish………………….305 
        English………………….317 
  B Penipe Descriptive Statistics……………………………………329 
  C Banos  Descriptive Statistics……………………………………399 
  D Pelileo Descriptive Statistics……………………………………479 
 
The Research Team………………………………………………………….………….547 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

ACKNOWLEDGEMENTS 
 
The authors are grateful to the Center for Disaster Management and Humanitarian 
Assistance at the University of South Florida for its financial support for this research.  
The research would not have been possible without this help.  In addition, the Principal 
Investigators would like to thank the graduate students and independent researchers for 
their assistance on the project, in particular, Lucille Lane, Juan Luque, and Wendy 
Hathaway from the University of South Florida, and Natalia Bonilla, Jahzeel Buitrón, 
Dana Platin, and Sandra Salazar from Ecuador. Their dedication to the project in some 
very difficult circumstances was outstanding.  Fredericka Williams and Debbie Roberson 
also helped us handle the myriad of administrative details.  We are extremely grateful for 
the support provided by Adela Vimos and Nancy Benitez, in Ecuador, who helped in 
many different ways.  Finally, this research would not have been possible without the 
help of all those respondents who participated in this study: the volcano and all those 
whose lives she touches.  We thank them all. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EXECUTIVE 
SUMMARY 
 
 
After approximately 80 years of quiescence, Mount Tungurahua entered a new eruptive 
phase in October 1999. The research findings described in this report focus on three 
communities in Ecuador close to Mt. Tungurahua, Penipe, Baños, and Pelileo.  The 
primary focus of this study was to determine how community resilience was affected by 
exposure to volcanic ash and forced evacuation. Specifically the research looked at 
infectious disease patterns, respiratory illnesses, perceptions of risk, economic losses, and 
various socio-economic factors in the context of long-term community recovery.  
Residents of Penipe had experienced heavy ash falls, Baños had suffered from limited ash 
falls but had been evacuated, while Pelileo had a little ash but had not been evacuated. 
 
An inter-disciplinary research team was assembled in early 2001. Dr. Linda Whiteford, 
an expert in anthropology and public health and Dr. Graham A. Tobin, an expert in 
natural hazards, were team leaders. They were joined by two Ecuadorian counterparts: 
Dr. Carmen Laspina, of the Ministry of Health, a physician with extensive experience in 
epidemiology and public health issues; and Ing. Hugo Yepes, the Director of the 
Geophysics Institute of the National Polytechnic, Ecuador’s lead agency on volcanic and 
seismic hazards. Graduate students in Anthropology, Geography and Public Health from 
the U.S. and Ecuador rounded out the research group. 
 
To develop the data and other necessary information to undertake the study, a variety of 
methodologies and research techniques were employed.  These consisted primarily of the 
following: 
 

• On-site evaluation to determine project feasibility and demographics. 
• A structured questionnaire survey administered to 314 participants: 105 in 

Penipe; 103 in Pelileo; and 106 in Baños.   
• Formal in-depth interviews with public officials, religious and social 

leaders, principally in the three communities. 
• Mapping of the three study sites to identify individual homes and other 

landmarks to facilitate sampling strategies. 
• Collection and analysis of geophysical data related to ash fall provided by 

the Ecuadorian Geophysics Institute. 
• On-site review of ambulatory care and emergency care health clinic 

records at the three sites in order to identify epidemiological trends. 
• Analysis of data on disease patterns and mortality at the regional and 

national level for comparison purposes. 
• Collection and evaluation of background information to provide political, 

social, economic and physical context for the hazard situation and 
evacuation. 

 



Results indicated: 
 

I. Community exposed to continuing ash falls experiences high levels 
of respiratory illness. 

 
• Three years of constant exposure to the deleterious effects of volcanic ash has had 

a significant impact on the residents of Penipe. The epidemiological data collected 
in Penipe indicate significant increases in outpatient consultation rates for acute 
respiratory infections during 1999 and 2001. During both of these years there 
were high levels of ash fall. In addition, in Penipe during 2000, pneumonia 
mortality rates in the less than one-year-old age group reached high rate. 

• Of the three cantons, Penipe was characterized as having the poorest health status. 
Penipe had the highest medical consultation rates for all three major illness 
categories, the highest mortality rates for children under five, as well as the 
highest overall mortality rates.  

• Despite the negative health outcomes in Penipe, the residents of the canton 
displayed remarkable resilience in the strengthening of local non-government 
organizations as well as community associations to meet the challenge of the 
disaster threat.  

 
 

II. Large-scale evacuation does not necessarily lead to high levels of 
respiratory illness. 

 
• The evacuation did not appear to have long-term consequences for incidence of 

respiratory illnesses in Baños. The epidemiological data do not demonstrate an 
increase in acute respiratory outpatient consultation rates in Baños after 1999, and 
consequently, do not support an association between evacuation experience and 
respiratory illness. 

• In Baños, the health of the community rebounded relatively quickly after the 
population returned in 2000, and, while economic conditions were difficult, there 
were still lower rates for respiratory illness, possibly due to the fact that Baños 
had not been exposed to major ash fall. 

• In addition to the epidemiological record, Baneños themselves have an optimistic 
and positive attitude about their health. Based on the data collected from the 
survey, 76 percent of Baneños expressed the belief that their health was no 
different than it had been before the evacuation. 

 
These findings point to a remarkable capacity for resilience among those interviewed in 
Baños. They were evacuated and suffered great hardships as a result of being forced to 
leave their homes and their community, but are still able to describe themselves and their 
health in positive terms. 
 
 



III. Community experiencing no evacuation and infrequent ash fall 
shows low levels of respiratory illness. 

 
The epidemiological data from Pelileo are more reliable than the other records examined 
in the study, because the hospital in Pelileo, unlike the hospital in Baños, was not closed 
at any time during the period of epidemiological review (1995-2001). 
   

• Analysis of rates of illnesses in Pelileo, such as upper respiratory illness, 
pneumonia, and diarrhea show they were relatively stable over the period under 
review.  Additionally, in 2000, Pelileo had the lowest rate of acute respiratory 
illnesses of the three sites, suggesting an association between lack of exposure to 
ash fall and evacuation experience with fewer respiratory problems. 

• Residents of Pelileo, while neither evacuated nor exposed to continuous ash fall, 
can see Mt. Tungurahua and are aware of the volcano’s frequent eruptive 
activities.  Sixty percent of the people interviewed in Pelileo expressed a belief 
that the volcano had affected their health, and a similar percentage felt that the 
volcano was a risk to their health.    

 
Although the residents of Pelileo have been spared the most direct effects of the eruptions 
of Mt. Tungurahua, the volcano’s activity has undoubtedly disrupted some of the 
traditional economic ties that connect Pelileo, as an important local industrial and 
agricultural center, with other communities in the hazard zone.  Additionally, Pelileo 
became a place of safe haven for many Baneños during the evacuation and continues to 
harbor some families from the high-risk zones still on orange alert.  In this respect as in 
many others, Pelileo and its residents have played an important role during the three 
years since Tungurahua started this most recent eruptive cycle. 
 
Critical to our understanding of resilience and recovery is respondents’ perceptions that 
their plight is improving and that the worst is over.  Baneños clearly articulated that they 
are not worried about the volcano, they are better off than they were before, and their 
health is no worse than before.  The residents of Penipe, on the other hand, find 
themselves in the midst of ongoing exposure to volcanic ash.   They see no relief from 
this situation and yet, even in these adverse circumstances, they have strengthened their 
community organizations and remain a generous and welcoming people. 
 
 
 
 
 
 
 
 
 
 



 

CHAPTER 1 
 
OVERALL DESCRIPTION 
OF PROJECT AIMS 
 
 
PRINCIPAL OBJECTIVES 
 
The primary aim of the research was to understand more fully the human consequences 
of natural disasters and the resultant stressors caused by outcomes of the volcano hazard, 
namely ash fall and evacuation, on communities in Ecuador. The research built on 
previous research in the area that investigated the role of women in determining the 
health of household members affected by the volcano (Tobin and Whiteford 2002a, 
2002b; Whiteford and Tobin 2001a).  
 

 
Mount Tungurahua 2000 

 
Major eruptions of Mount Tungurahua in October 1999, August 2001, and March 2002, 
along with many smaller eruptions have created an unsafe human environment.  The 
volcano has remained active throughout this period and has frequently deposited ash on 
the surrounding landscape and has constantly threatened adjacent communities. There 
persists a distinct possibility that the volcano will erupt more violently leading to 
widespread death and destruction. A large-scale evacuation in October 1999, and another 
in August 2001 have further disrupted community activities.  With this in mind, the 
research focused on two main themes; the impacts of evacuation and the effects of 
continuing ash fall on community resilience. Specifically, the research investigated: (i) 
perception of risk and exposure to volcanic ash; (ii) changing infectious disease patterns; 
(iii) food and water security measures; and (iv) community resilience as related to short 
and long-term recovery efforts. 
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Evacuation and Ash Fall 
The volcano hazard is an ongoing threat that reminds people of its presence through 
periodic small eruptions of smoke and ash. Not only has ash fall had deleterious effects 
on crops, animals, roofs, and water supplies, it also contributes to the incidence of 
respiratory diseases. In order to study the effects of ash fall and evacuation, the 
investigators identified three study sites: Penipe, a community that had experienced 
considerable ash fall but had not been evacuated; Baños, a community that had 
experienced very limited ash fall and had been evacuated; and Pelileo, a community that 
had experienced little ash fall and had not been evacuated (Table 1.1). Because of the 
experiences in Pelileo, this community served as the control to which research findings 
obtained from the other two could be compared. Furthermore, through such comparisons, 
patterns of infectious disease, responses to evacuation, and perceptions of loss and risk in 
relation to the volcano and volcanic ash could be elicited. 
 

Table 1.1.  Research Communities 
 ASH DEPOSITS EVACUATED 

PELILEO Some No 
PENIPE Considerable No 
BAÑOS Limited Yes 

 
 
Health 
Between 1998 and 1999, the health status of people living in the two provinces 
surrounding the volcano, Tungurahua and Chimborazo, demonstrated a trend toward 
improvements in nutritional status and incidence of respiratory disease.  However, 
following the evacuation in 1999, health status declined in the affected communities.  In 
the first six months of 2000, Ministry of Health data showed an increase in both 
malnutrition and incidence of tuberculosis (personal communication, 2001).  In the ash-
affected study site, the incidence of respiratory disease tripled, particularly affecting 
children and the elderly (SOS Penipe 2000). While the data are only suggestive, the 
current study confirms some of these negative health trends.   
 
Research Strategy 
The research for this project was divided into five phases. The first phase was set up to 
determine the research sites and to conduct an extensive retrospective review of health 
records to determine epidemiological patterns of disease in these communities. This site 
selection work began in July 2001, and review of the clinic records began in January 
2002, and continued through April. At the same time, the researchers in the U.S. 
conducted extensive literature searches on acute respiratory infections and infectious and 
communicable diseases. In addition, geo-physical data were collected on the frequency of 
eruptions and their relative intensities based on the Volcano Explosivity Index (VEI). 
Attempts were also made to map the spatial extent of ash fall. 
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Volcanic ash deposits create problems for agriculture and health 
 
The second phase took place in March and April 2002, when the three communities were 
mapped for the purpose of administering a structured interview questionnaire. Inhabited 
houses were identified and counted to provide a rough estimate of the sample size; first in 
Penipe, and then replicated in Pelileo and Baños. 
 
The third phase of the research began in April and involved pilot testing the questionnaire 
instrument in the community of Cótalo, located near one of the research sites. The 
questionnaire was then refined into a finished product and administered in the three 
communities in the second and third weeks of May 2002.  
 
The fourth phase involved analysis of the data collected from the structure interview 
questionnaires. In addition, all the information gleaned from the previous three phases on 
(i) community spatial organization; (ii) disease distribution; (iii) community social 
organization; and (iv) patterns of volcanic activity and ash fall were aggregated to 
determine overall community resilience following ash fall and evacuation experiences. 
  
Finally, in the fifth phase, the results of the research were presented to municipal 
authorities from the towns where the research had been conducted, as well as to 
Ecuadorian government officials, to help them better plan future evacuations.  
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RESEARCH QUESTIONS 
 
The main research hypotheses were that the frequency and quantity of ash fall, and the 
experience of evacuation would exacerbate health problems and significantly impact 
community resilience.  Specifically, it was hypothesized that community resilience would 
be correlated with the duration of months spent in shelters and time exposed to ash fall. 
Community resilience, that is the ability of a community to recover from disaster, is 
dependent on the interplay of many social, economic, and political forces operating at 
different temporal and spatial levels.  Briscoe (2000) defined community resilience as the 
ability to respond to stressors and make positive adaptations. While these forces are 
difficult to measure accurately, three groups of variables would appear to be significant in 
this regard: health, economic resources, and political power.  Other variables were also 
considered. For example, what roles do gender, number of people in the family unit, 
number of young children, annual household income, loss of employment, social support, 
and prevailing health conditions play in determining post-disaster health? How do people 
find information in the event of a natural disaster? Do people receive some type of 
indemnification after suffering the losses from a natural disaster?  
 
Several research questions developed from these hypotheses: 
 

1. Does evacuation cause higher levels of respiratory disease as measured by 
levels of upper and lower respiratory problems, when compared with non 
evacuated populations?  

2. Does exposure to high levels of ash fall cause people to experience higher 
levels of both upper and lower respiratory problems than those not living in 
high ash fall areas? 

3. Are there fewer respiratory health problems among people living in areas 
where they neither experienced high ash fall nor were evacuated than those 
either evacuated or living in high ash fall areas? 

4. Do people who experienced evacuation also experience higher levels of 
nutritional disease and food insecurity than those not having been evacuation?  
If so, is this due to loss of crops/income during the evacuation period. 

5. Are levels of malnutrition and/or nutritional distress higher among 
populations living in areas of high ash fall? For example, due to crop failure 
caused by the corrosive effect of ash on the crops. 

6. Is there a relationship between evacuation and increased disruption within the 
community that could be correlated with measures of community resilience? 

 
 
SAMPLE GROUPS 
 
Three communities with similar populations sizes were selected for the structured 
interview survey (see Table 1.1). The first community, Penipe, suffered ash fall, but no 
forced evacuation; the second community was a neighborhood in the town of Baños that 
experienced forced evacuation without much ash fall; and the third community was a 
neighborhood in Pelileo, which suffered very little ash fall and no forced evacuation. This 
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constituted the control site. While an attempt was made when selecting research sites to 
control for critical social and economic differences, each of these communities was 
characterized by some differences in economic level and day-to-day living conditions.  
There were also differences in health and coping strategies for individuals from the three 
communities.  
 
The interview sample was evenly divided between male and female adult respondents. 
Furthermore, potential respondents had to meet certain criteria to be interviewed which 
included the following: being a parent of 18 years or older, living in the community for at 
least three years, and speaking Spanish fluently. The completed number of interviewees 
was 105 in Penipe, 103 in Pelileo, and 106 in Baños. 
 
 
METHODOLOGY AND BACKGROUND INFORMATION 
 
A literature review can be found in Chapter 2.  The methodology used in the research is 
located in Chapter 3, and detailed site descriptions of the three communities can be found 
in Chapter 4.   
 
 
RESULTS 
 
The background information, geologic history, and eruptive activity of Mount 
Tungurahua are discussed in Chapter 5.  Epidemiological records from Ecuador, and the 
two provinces of Tungurahua and Chimborazo, both affected directly by the volcano, are 
addressed in Chapter 6.  The results of the questionnaire survey are provided in Chapter 7 
which details the descriptive statistics and frequency tables. Further analysis is provided 
in Chapter 8, to explore associations among the data.  These tables, principally cross-
tabulations and chi square tests, are used to determine levels of significance between 
selected variables.  
 
 
CONCLUSIONS 
 
Some of the conclusions reached in the study are discussed in Chapter 9. 
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CHAPTER 2 
 
LITERATURE REVIEW AND 
THEORETICAL 
FRAMEWORK 
 
 
INTRODUCTION 
 
There is a growing literature on hazard response and disaster mitigation practices that 
encompasses a range of academic disciplines (Alexander, 1993; Mileti, 1999; Smith, 
1996; Oliver-Smith, 1999; Quarantelli, 1998).  Much of this research has been extremely 
productive, enhancing our understanding of hazard processes, facilitating the building of 
explanatory models, and leading to practical applications of the findings.  This research 
reflects a multidisciplinary perspective, and as such the literature reviewed encompasses 
both hazards and infectious disease reports.  This review focuses on a small portion of 
this literature, looking specifically at human health (particularly infectious disease) and 
hazards (particularly community resilience) issues associated with both long-term, on-
going disasters, and the impacts of large-scale, forced evacuations.  The significance of 
vulnerability and marginalization is also addressed within the context of prevailing 
cultural, economic, and political factors.  In addition, while lessons can be learned from 
all natural hazards, here special attention is given to the volcano hazard. The chapter ends 
with a description of the theoretical framework that led to the research questions for this 
project. 
 
 

LITERATURE REVIEW 
 
COMMUNITY RESILIENCE:  
VULNERABILITY AND MARGINALIZATION 
 
While early sociological work suggested that hazards may have a therapeutic effect 
creating community solidarity with an altruistic perspective (Drabek and Key 1984; Perry 
and Lindell 1978; Western and Milne 1979), recent literature has shown this period does 
not last and conflicts invariably arise (Bolin, 1988). Such conflicts develop because of 
competition for limited resources, and those with the least resources in a social system 
facing a disaster are usually the hardest hit and least able to cope (Peacock and Ragsdale 
1997; Yelvington 1997). Indeed, hardships could be multiplied many times over for 
populations facing adversity on a daily basis under disaster conditions, as was 
demonstrated with the poor populations of South Dade County, Florida who remained 
homeless nearly a year following Hurricane Andrew (Dash, et al., 1996). Researchers 
have suggested that community resilience requires that community officials and disaster 
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response teams be prepared for negative effects due to disasters (Bolin 1988; Noel 1998; 
Robertson 1998). Such preparation might include extensive mapping of communities, 
noting population characteristics and areas of increased vulnerability (Girard and 
Peacock, 1997) and provision of resources to mitigate the effects (Bolin 1988). 
Community resilience, therefore, depends on how communities respond to crises in pre- 
and post-disaster situations. 
 
To address fully community resilience, attention must be given to the contextual 
conditions of society, notably to issues of vulnerability and marginalization.  Human 
vulnerability to disasters is described by Blaikie et al., (1994) in terms of a model in 
which underlying factors and root causes embedded in everyday life give rise to dynamic 
pressures that affect particular groups and lead to unsafe conditions. Research has shown 
that groups that are socially, economically, or politically separated from the mainstream 
of society tend to experience disproportionately high impacts of natural hazards. Hewitt 
(1997) describes vulnerability as “…a product of the circumstances that put people and 
property on a collision course with given dangers, or that make them less able to 
withstand or cope with disaster.”  Vulnerability, therefore, depends upon pre-existing 
conditions of material and social life, not merely the geo-physical event itself. Thus 
Hewitt (1997:148).states, 
 

In a disaster, those most likely to be harmed are distinctly more 
disadvantaged, and in multiple respects.  Some people seem driven into, or 
trapped by, vulnerability ‘syndrome.’  Rather than some single weakness 
or category, they are victimised by a whole social context.  

 
As pointed out by Mileti et al., (1991:78) refugees from the 1985 eruption of Nevado del 
Ruiz in Colombia, 
 

…suffered from low education levels, lack of economically viable skills, 
and poverty even prior to the disaster.  This could be because… a high 
proportion of survivors had lived in outlying areas populated by low-
income groups.   It has also been found that those with enough resources 
to reestablish themselves will not normally be found in the refugee camps.   
Previous disaster research indicates that economic and social marginality 
prior to a disaster affects the ability of individuals and families to 
reestablish themselves after a disaster.  Those with personal resources or 
strong support networks of kin move away from dependence on assistance 
programs and reestablish themselves using these other resources. 

 
Various studies support this finding. Rees (1979) pointed out that ash fall requires the 
addition of fertilizers before corn will produce, the cost of which may make farming 
uneconomical for small farmers in underdeveloped areas.  In the Mexican community 
that Rees studied, farmers whose cattle died as a result of ash fall also lost the means to 
plow their land. Similarly, Chester (1993) points out that in addition to economic and 
demographic factors, deep-seated historical, cultural and social characteristics are also of 
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importance.  Thus, the consequences of volcanic hazards may impact some groups in 
society more than others, including particular ethnic groups (Chester 1993). Finally, the 
disruption caused by volcanic disasters can lead to societal changes.  Blong (1984), for 
instance, from his analysis of the longer term social changes associated with eruptions of 
Mt. Lamington (Papua New Guinea, 1951) Paricutin (Mexico, 1943-52), Tristan da 
Cunha (Azores 1961-62), and Niuafo’ou (Tonga, 1946), recognized that volcanic 
eruptions hastened social change in these less-wealthy countries.   
 
Volcanic disasters, therefore, can act as catalysts accelerating the rate at which 
adjustments in social and political institutions occur. Closely related to this is community 
resilience, which is dependent on pre-existing social, economic, and political conditions 
as well as post-disaster responses, relief efforts, mitigation strategies and longer-term 
rehabilitation programs.  Finally, vulnerability and forces that exacerbate of ameliorate 
vulnerability are integral to community resilience, and hence require greater investigation 
and understanding (Boyce, 2000). 
 
 
ONGOING HAZARDS 
 
While all natural hazards represent ongoing threats, in the sense that an area is hazard 
prone, most are not considered active for long periods.  The actual flood or earthquake, 
for instance, occurs and is then over, leaving the community to deal with the post-disaster 
event. The threat remains because the flood or earthquake will inevitably occur again.  
The hazards literature, then, is replete with studies examining immediate post-disaster 
impacts, but long-term concerns have received less attention (Mileti, 1999).  
 
The Volcano Problem 
 Volcanoes, especially those associated with strato-volcanoes that have a potential for 
major eruptions, often represent on-going hazard problems. Certainly a major eruption 
would be devastating for adjacent areas, as witnessed by the explosion of Mt St. Helens 
in 1980, which destroyed thousands of hectares of forest (Cook, 1981).  However, more 
pervasive is the (often) smaller scale, secondary activity, in the form of minor eruptions, 
ash falls, pyroclastic flows, lahars, lava flows, mud flows, landslides, and flooding.  
These can continue intermittently for months or even years and hence represent on-going 
problems that cause damages and losses for a long time (Chester, 1993; Smith, 1996).  
For instance, ash falls destroy crops, harm livestock, contaminate water supplies, and are 
implicated in the increase in respiratory diseases (Whiteford and Tobin, 2001a).  
Communities in such areas, therefore, face a continuing battle, and recovery efforts can 
be curtailed by further geo-physical activity.  Unfortunately, studies of the impacts of 
these on-going events on local populations are not common and they rarely address the 
contextual, cultural, political, and economic conditions that help precipitate the disasters. 
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EVACUATION STRATEGIES 
 
One response to the imminent threat of disaster is evacuation to remove people from the 
impact area (Lindell and Perry, 1992).  Indeed, evacuations associated with tropical 
cyclones, flooding and even tornadoes have been credited with significantly reducing the 
number of deaths accruing from such events (Tobin and Montz, 1997). However, there 
are other impacts associated with evacuation practices that must be examined, especially 
when people are away from their homes for prolonged periods.  Social disruption, 
unusual economic straits, increased communicable disease exposures, and political 
turmoil are possible outcomes that are not fully understood (see Cernea, 2000 for 
review). 
 
The effectiveness of evacuation practices is, in part, contingent upon (i) the decision to 
evacuate and dissemination of the warning message; (ii) the practical management of the 
evacuation; and (iii) the conditions of the place of refuge relative to previous domestic 
conditions. It is essential, therefore, that the threat be perceived as real if individuals are 
to take effective remedial action.  Individuals must not only believe the message, but also 
perceive that the consequences of not taking action place them at high personal risk 
(Lindell and Perry, 1992).  Unfortunately, the initial reaction is usually one of skepticism, 
and scrutiny of the warning source invariably follows (Perry 1982).   
 
Thus, perception of risk is an important variable in determining the effectiveness of 
proposed evacuation projects and needs to be examined carefully.  Employing forced 
evacuations, perhaps through military intervention, can overcome this particular 
difficulty and save lives, but in the long-term may introduce additional problems.  Faith 
in the military can be diminished and there can be negative political fallout for 
community leaders.  A positive response to evacuation warnings is also contingent upon 
(i) the individual or family unit perceiving a positive outcome from their action; and (ii) 
the family or household being assembled as a unit (Chester, 1993; Lindell and Perry, 
1992).  These two factors will help determine to some extent how people react and hence 
must be addressed.   
 
Volcanoes and Evacuation 
Response to any warning message is closely related to perception of risk (Tobin and 
Montz, 1997), although in the case of volcanoes this can be multifaceted problem 
because of the many secondary effects of the hazard.  While these other events can be 
destructive, they also provide growing reminders of the volcano threat, and research has 
shown that visual evidence can significantly enhance hazard perception and hence elicit a 
better response to warnings.  For instance, Lindell and Perry (1992) demonstrated that 
physical clues, particularly ash deposits and minor eruptions, were important influences 
on peoples’ decisions to evacuate.  Thus “minor” events may help precipitate better 
responses.  On the other hand, if a volcano has been dormant for some time, it may be 
difficult to initiate an effective evacuation when the threat of disaster is imminent 
(Punongbayan et al., 1996).  Mileti et al., (1991) in Colombia in 1985, and Newhall 
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(1996) in the Philippines, showed that limited local experience with volcanic hazards was 
associated with poor perception of the risk, which led to inappropriate responses. 
 
Evacuation also raises questions of leadership and threatens social stability at the new 
location.  How should the resettlement be organized to maintain stability while promoting 
self-sufficiency?  Development literature indicates that relief, such as food, money and 
other resources, can significantly undermine traditional economies and exacerbate long-
term difficulties for evacuees (Bautista, 1996: Blaikie et al., 1994).  In fact, humanitarian 
aid from governments, and Non-Governmental Organizations (NGOs), while extremely 
important in terms of disaster relief, can lead to dependency issues and often fails to 
address underlying causes of vulnerability, such as poverty (Farrington et al., 1993; 
Natsios, 1997).  The linkage of disaster and development issues in less wealthy countries, 
therefore, further complicates the hazard relief picture (Edwards et al., 1999).  In 
addition, decision-making can have political and electoral consequences for leaders as the 
social system changes (Punongbayan, 1996).  It is this social change that has an impact 
on community resilience and recovery that needs to be addressed in this research. 
 
Evacuation and Well-Being 
Other factors, such as cultural and religious beliefs (Blong, 1984), fear that property left 
behind will be stolen (Lindell and Perry, 1992), and close ties to family income sources 
(e.g. farmland and animals) in the home location (Cola, 1996) also contribute to a 
willingness or reluctance to evacuate. Indeed, a strong attachment to place is closely 
correlated with a reluctance to evacuate (Cola, 1996; Dibben and Chester, 1999).  Cola 
(1996) stated that,  
 

“Those who evacuated longed for the community that had nurtured them 
and had provided them with a sense of security produced by generations of 
patterned interactions.  Leaving their community entailed changing one’s 
economic base and also leaving a social world in which they were adept 
and comfortable” (Cola 1996, 148). 
 

Thus, impacts on local social networks and traditional economic systems must be 
considered more fully, particularly if evacuation is to be long-term.  In the final analysis, 
people are often faced with two choices: return home where the risk of death or injury 
may be severe, or remain in the evacuated area and suffer significant social and economic 
disruption that may place their long-term livelihood in question.  
 
Conditions at the new location may also contribute to the decision to return home. It is 
not unusual for refugees to be housed in less than satisfactory conditions, including tents, 
portable buildings, and large halls with communal facilities. In some cases, evacuees are 
placed in shelters that are over-crowded and supplied with few resources. Communicable 
childhood diseases, such as chickenpox or measles can sweep through a shelter where 
many non-immunized children may be living in close quarters (Whiteford and Tobin, 
2001). Under these conditions, the spread of infectious diseases can be a significant 
problem (Inhorn and Brown, 2000).  Nutritional status may change as a result of reduced 
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access to food supplies, or reliance on unfamiliar foods (Whiteford and Tobin, 2001).  
Furthermore, after several weeks living in such conditions, violence and other anti-social 
activities can break out (Yelvington, 1997).  In other instances, evacuees have been 
resettled within local communities.  While these communities may at first welcome the 
displaced persons, after a time antagonism can develop amongst groups as competition 
for resources increases.  At times, evacuees may receive more direct aid than the locals.  
Again, such population movements can destroy traditional social networks and alter 
perception such that safety is compromised (Hewitt, 1997; Lindell and Perry, 1992).  
Thus, dissatisfaction with the new community can exacerbate a feeling of loss of well-
being and nostalgia for the old location (Neumann, 1997) and further promote the return 
of evacuees. 
 
The effectiveness of evacuation measures is determined by the interplay of many cultural, 
economic, and political forces.  These forces must also be placed within the temporal 
(historical) and spatial context of the specific location, if we are to understand fully the 
ramifications of evacuations.  As with all forecasting and warning decisions there is a 
trade-off between reducing risk exposure through evacuation and the concomitant 
increase in social, economic, and political disruption.  It is this area that needs to be 
addressed more fully by hazard researchers. 
 
 
HEALTH AND DISASTERS 
  
The literature on public health and disasters can be divided into two broad categories: (i) 
community and public health indices following a disaster, particularly patterns of 
infectious disease and malnutrition (Brown, 2000; Cody et al., 2000; Davis, 1996; 
Howarth, 1997; Inhorn and Brown, 2000; McClain, 2000; Mull, 2000; Nations and 
Monte, 2000; Nitcher, 2000; Noji, 1997); and (ii) mental health of disaster survivors 
(Caplan 1976; Cohen and Ahearn, 1980; Lystad, 1985, 1988; Institute for the Studies of 
Destructive Behaviors and Los Angeles Suicide Prevention Center, 1978; Saleh, 1996; 
Shannon, 1994; Ursano, et al., 1994; U.S. Department of Health and Human Services, 
1995). 
 
All people with compromised immune systems, people under high stress, those whose 
bodies have experienced various assaults are at high risk of respiratory infections.  The 
elderly and the very young are most at risk, and pregnant and nursing mothers are often 
unable to resist the upper and lower respiratory infections that sweep through crowded 
areas like schools or shelters.  Upper respiratory infections are expressed as sore throats, 
and irritation and infections of the upper chambers of the lungs and bronchii, while lower 
respiratory infections often manifest themselves as pneumonia and other more 
compromising infections.  Individuals experiencing an on-going threat of a natural hazard 
such as a volcano, or those having been moved from their homes into temporary shelters 
will be of the highest risk category for infectious disease, particularly respiratory disease.  
A concern of disaster and health literature is public health issues including, morbidity, 
mortality, and the spread of communicable diseases (Noji, 1997a). Much of this work 
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relies on epidemiological and ethnographic methods which attempt to identify and 
explain patterns of health outcomes among various different groups (Noji, 1997b).  
 
The combined ethnographic and epidemiological perspective is valuable within disaster 
research because it focuses directly on prevention of adverse health effects and can 
predict probable health outcomes (Janes et al., 1986; Noji, 1997b; Trostle, 1986; 
Whiteford and Manderson, 2000).  Indeed, since the late 1970s, there has been an 
increasing recognition of the utility of ethnographic as well as epidemiological research 
applied to infectious diseases such as HIV (Singer, 1994; Green, 1999), tuberculosis 
(Farmer, 1999), sexually transmitted diseases (Kielman, 2000), dengue fever (Coreil, et 
al., 2000; Whiteford, 1999), diarrhea (Bentley, 1988; Nichter, 1993; Scrimshaw and 
Hurtado, 1988; Whiteford, 1999) and respiratory infections such as acute respiratory 
infections (ARI)  (Gove and Pelto, 1994: Hudleson, et al., 1994; Mull and Mull, 1994;  
Nichter and Nichter, 1994; Pelto, 1996) to name but a few.  In addition, public health 
officials conduct needs assessments of survivor populations in order to help mobilize 
much- needed resources to disaster areas (U.S. Department of Health and Human 
Services, 1992). 
 
Researchers in the arena of international health have long noted the high child mortality 
rates caused by infectious diseases.  In 1995, ARIs (acute respiratory infections) killed 
more than 4 million worldwide (Kirkwood, et al., 1995 cited in Mull, D. 2000).  Many 
variables are implicated in childhood ARIs, including poverty, malnutrition, lack of 
access to prompt, accessible, and inexpensive healthcare, crowded living conditions, 
indoor air pollution and food insecurity.   According to Mull (2000), most of these deaths 
are due to infections of the lower respiratory system, such as pneumonia.  Thus, in 
volcanic areas, ARI is an important outcome variable because both ash fall, which can act 
as an irritant, and evacuation, which brings about changed living conditions with 
overcrowding and increased food insecurity, that could influence morbidity and mortality 
patterns. Many people, but especially children die from treatable diseases like pneumonia 
in the mistaken assumption that they are suffering from some other, less severe but 
similar disease.  In the case of childhood pneumonia, the child is often assumed to be 
suffering from a cold instead of more life-threatening form of ARI.  This is not unusual; 
in the 1993 cholera epidemic children died because they were not treated with antibiotics 
because their caretakers assumed they “just had diarrhea” (Whiteford, 1999). 
 
In addition to increased levels of infectious disease and malnutrition, public health can be 
adversely affected during and following a disaster event in many ways. Public utilities 
may be destroyed or temporarily rendered unfit for use (Noji, 1997c). Basic health 
services may be disrupted, which can be particularly detrimental in developing countries 
because they often lack the resources to set up alternative forms of health care (Noji 
1997c). Moreover, shelters and other forms of temporary housing, can serve to spread a 
number of communicable diseases quite rapidly (Noji 1997; Davis, 1996).  
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Studies of the mental health of disaster survivors have focused on how different social 
and cultural variables affect levels of Post-Traumatic Stress Disorder (PTSD) following a 
disaster (Marsella et al. 1996; Shannon 1994; Bolin 1988).  This research highlights the 



significance of pre-existing structural conditions of communities, particularly social 
inequalities and conflicts that affect stress (Dash et al., 1996; Peacock and Ragsdale 
1997; Yelvington 1997). For example, women and minorities may exhibit lower levels of 
emergency mobilization and/or increased levels of disaster-related stress due to a number 
of inter-related variables (Dash, et al., 1996; Enarson and Morrow 1997; Gladwin and 
Peacock 1997; Ollenburger and Tobin, 1998; Tobin and Ollenburger, 1996).  
 
Other health-based studies have focused on the correlation between the disaster severity 
and individual or community mental health (Figley, 1985; Green, 1985); the effects of 
particular kinds of disasters (Bolin 1982; Leivesley, 1977; Greenson and Mintz, 1972); 
and the range of mental health responses to the various phases of a disaster (Figley 1985; 
Zusman, 1976). Studies indicate that children disaster survivors can exhibit adverse 
behavioral and emotional effects that are also correlated with gender, race and ethnicity 
(Burke et al., 1986; McFarlane, 1987; Shannon, 1994).   
 
 
HEALTH EFFECTS OF LONG-TERM EXPOSURE TO VOLCANIC 
ASH 
 
Research on the impacts to health of exposure to volcanic ash has explored primarily 
effects on the respiratory system.   Children and individuals with a history of respiratory 
problems appear to be most at risk, particularly when exposed to moderate or high levels 
of ash fall over extended periods of time (Forbes et al., 1998; Bernstein et al., 1986; 
Vallyathan et al., 1984; Baxter et al. 1983).   One recent study suggests that certain 
respirable particles in volcanic ash may potentially cause silicosis in populations residing 
in areas where ash fall is ongoing for several years (Baxter et al., 1999).  Individuals who 
have previously suffered from pulmonary tuberculosis are also at risk, as the disease 
could be reactivated (Montserrat Volcano Observatory with Baxter et al., 1998).  In 
addition to respiratory problems, one study of children five and under living in 
communities affected by ash fall showed an increase in acute diarrheal diseases (Malilay 
et al., 1996). 
 
Infectious Disease 
Infectious disease rates and peoples’ ability to withstand them have long been considered 
to be measures of community health.  McNeil, in his classic book, Plagues and People 
(1976) credits epidemics with the collapse of New World Civilizations.  Even Napoleon 
was unable to defeat epidemic disease. According to Hans Zinsser, Napoleon’s army was 
defeated at the Russian front by “increasing sick rates, at this time largely due to 
respiratory infections, including pneumonia and throat anginas – probably diphtheria.  
Typhus cases [also] began to appear (1976:162).” Weakened by exhaustion, malnutrition, 
bacteria and viral infections, the French army was no match for the onslaught of natural 
forces.  Likewise, people who have been forced to leave their homes, live in unusual 
surroundings, experience the loss of their traditional life ways and sources of emotional 
and economic support are at high risk for infectious disease.  
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The disruption of water and sanitation systems following disasters can lead to outbreaks 
of cholera, typhus, and other infectious/communicable diseases which often kill more 
than the geo-physical event itself. Similarly, long-term evacuation and the consequential 
personal and familial disruptions may not kill directly, but can render those affected less 
able to fight off disease, and contribute to the hard work of putting their lives together 
again.  Thus community recovery will be compromised.  Attempts to measure the 
relationship between health/illness and quality of life have been codified by the World 
Health Organization and the World Bank as QALYs (quality adjusted life year).  “The 
unit of analysis is most often some measure of life saved, adjusted for the health and 
other conditions of life...[s]ome authors interpret the QALY as a measure of the utility of 
the outcomes of a project (hence the name cost-utility analysis (CUA).... [T]he CUA ratio 
used for making decisions is thus a measure of dollars per QALY (Jack 1999:250).”  
However, as the author points out: “Because it remains an average cost concept, it suffers 
from the same problems regarding project size as the standard cost-effectiveness ratio 
(Jack 1999:250).”  Serious problems remain with the use of QALYs to measure 
effectively, let alone provide insight in the experience, of living with chronic or actual 
illness.  QALYs are designed to provide a gross measure of the difference between living 
(and, especially, working) with two “fully working limbs” rather than one working limb 
and a broken leg (Jack 1999:250). 
 
Triangulation for the Study of Infectious Disease 
Inhorn and Brown (2000) recommend that the study of infectious disease be pursued 
using a combination of research techniques drawn from epidemiology and cultural 
anthropology, by employing approaches such as in-depth interviews, direct observations, 
retrospective and prospective data collection methods, and surveys. By combining both 
ethnographic and epidemiological research methods, the research may diminish observer 
effects and other untoward consequences of over-reliance on a limited research schema.  
In addition, including a focus on the individual, household, and community levels allows 
researchers a wider context in which to understand responses to the initial hazard as well 
as to the on-going risk (Coreil, 1991; Coreil et al., 2000). 
 
 

THEORETICAL FRAMEWORK 
 
THEORY DEVELOPMENT 
 
Geo-physical aspects of disasters combined with mitigation strategies, such as 
evacuation, can have direct impacts on community resilience and population health. 
Indeed, the ability of the community to recover is contingent upon not only a healthy 
population but also an effective response to the hazard.  Thus, to fully understand how 
community resilience and health can be enhanced, we need to understand the workings of 
the social, economic, and political forces that operate within a community, looking at all 
phases of a disaster (pre-impact, impact and post-impact).    
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The Impoverishment, Risks, and Reconstruction (IRR) model pertaining to displaced 
persons, that is re-settlers and refugees, forms the theoretical framework for this research 
(Cernea 2000).  This model contends that factors such as landlessness, joblessness, 
homelessness, marginalization, food insecurity, increased morbidity and mortality, loss of 
access to common property assets, and community disarticulation will greatly influence 
outcomes of population relocation strategies.  There are two aims to the model; (i) 
explain what happens during displacement of populations; and (ii) guide policy and 
planning in development programs.  Through this framework, then, some understanding 
of community resilience might be addressed   
 
It is suggested, therefore, that characteristics of healthy and resilient communities must 
include: 

 
• Legitimation of community knowledge; validation of community-based practices.  
• Recognition of the role of women in household health: practices and beliefs.  
• Lowered levels of risk to all members through reduced exposure to the 

geophysical event.  
• Reduced levels of vulnerability for all members of society.  
• Planning for sustainability and resilience must be ongoing.     
• High level of support from responsible agencies and political leaders.  
• Incorporation of partnerships and cooperation at different governmental levels.   
• Strengthened networks for independent and interdependent segments of society. 
• Planning at the appropriate scale.  

 
The approach taken here is interdisciplinary, utilizing aspects of the socio-political ideas 
put forward by Bates and Pelanda (1994), and the political-economy and human ecology 
approach outlined by Hewitt (1983), and as applied to health (Coreil et al., 2000; 
Whiteford, 1999; Whiteford and Manderson, 2000).  Thus, structural-functional views, 
conflict theory, competition for resources, and other geo-sociological and anthropological 
principles are raised here as frameworks in understanding community resilience (Kreps 
and Bosworth, 1994) and ultimately health. Figure 2.1 provides a framework for this 
analysis (Tobin, 1999).  Three separate models have been adapted to demonstrate how 
resilient communities might be created; the mitigation model proposed by Waugh (1996), 
the recovery model described by Peacock and Ragsdale (1997), and a structural-cognitive 
model put forward by Tobin and Montz (1997).  The figure depicts a dynamic system, 
not necessarily one that is in balance.  The flows or arrows indicate important 
relationships between components of the system that must be understood from a 
structural context, so that when one element changes, an appropriate response can be 
made to keep the system in some sort of dynamic equilibrium.   The ultimate goal is to 
achieve community sustainability and resilience in the face of prevailing natural hazards, 
so that better health care can be maintained.  Indeed, sustained levels of health are 
significant outcome measures of a resilient community. 
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Adapted from Peacock and Ragsdale (1997); Tobin and Montz (1997) and Waugh 
(1996). 
 
Mitigation Model 
In a broad context, it is through mitigation programs that risk is reduced. However, not all 
projects are necessarily successful and can on occasions exacerbate problems (Tobin, 
1997).  Thus, the implementation of mitigation policies requires that certain conditions be 
met if success is to be assured. Waugh (1996), utilizing the work of Mazmanian and 
Sabatier (1983) proposed a set of conditions for effective implementation.   
 
Recovery Model 
Given the severity of many geophysical events, combined with limited resources, it is 
certainly not possible to eliminate all disasters, and many communities, because of their 
spatial location, will remain hazard-prone.  Therefore, a focus on recovery and those 
factors that are conducive to facilitating recovery is pertinent.  Furthermore, recovery 
does not entail simple clean-up and restoration operations to get a community back on its 
feet, but it requires long-term rehabilitation (such as improvements in health care 
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facilities and access to them) processes that are themselves affected by prevailing socio-
economic conditions and structural constraints (Tobin and Montz, 1994). 
 
Structural-Cognitive Model 
Comprehensive planning for sustainability requires a third filter, one that incorporates 
changes in the structure and thinking of society to accommodate hazards within the 
framework of day-to-day affairs.  Without such modification of societal processes, many 
factors can act as constraints on mitigation policies.  These constraints might be structural 
in nature, whereby situational conditions serve to deter development by preserving the 
old system, or cognitive, in which psychological and attitudinal perceptions create 
unfavorable environments.  For instance, physical, social, cultural, and economic factors 
may all constrain (or promote) remedial action.  Thus, gender, age, family structure, 
wealth, ethnicity, education, and neighborhood characteristics may lead to varied 
outcomes (Ollenburger and Tobin, 1998). For example, wealthier people generally have a 
greater variety of options when confronted with disaster and clean-up in comparison with 
economically marginalized individuals.   
 
Results Of Previous Research 
The two PIs have been worked in Ecuador for over three years (Tobin and Whiteford, 
2002a, 2002b; Whiteford and Tobin 2001a).  This research has focused on the role of 
women and children’s health problems in a hazardous environment.  Four trips to 
Ecuador were completed (May, June, December 2000 and January 2001), and three US 
graduate students and one Ecuadorian researcher have been involved in the project.  This 
research has entailed consulting with elected and informal local officials, directors of 
non-governmental organizations such as the Red Cross and the Catholic Relief Service, 
and political leaders.  In addition, two large questionnaire surveys of hazard survivors, 
each lasting approximately 40 minutes, have been completed; one of 131 interviews and 
the other of 176. (The latter survey has not yet been collated).  In-depth personal 
interviews were conducted in three communities, and six focus groups were conducted 
with community groups. 
   
The questionnaire surveys were conducted to elicit information from evacuees with 
different evacuation experiences.  Thus, one group consisted of displaced persons living 
in the albergues (shelters) (Colegio Bolivar and Cubijies), another consisted of people 
who had resettled in the community of Quimiag, and the third group were people who 
had returned early to their homes in Baños.  A fourth group were a non-evacuated group 
of local people from Quimiag who were used as a control.  The social, economic and day-
today living conditions were very different for these individuals and hence differences 
were expected regarding health and roles (Tobin and Whiteford, 2000b). 
 
Evidence from the first questionnaire survey (undertaken in May 2000) indicated that the 
volcano represents a prevailing hazard and is associated with economic hardships, social 
disruption and political unrest.  The greatest fear of the volcano was expressed by those 
residing in albergues and the least fear by the early returnees.  Furthermore, Baños 
returnees perceived little risk form the volcano in comparison with those in the albergues 
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and resettlement.  The control group remained somewhat in the middle (Tobin and 
Whiteford, 2001a).  In terms of children’s health, those in the albergues and resettlement 
were more prone to upper respiratory infections, as well as eye, throat, and skin 
problems.  These health problems may also be related to experience with the ash 
(Whiteford and Tobin, 2001).    
 
 
RESEARCH HYPOTHESES 
 
It is hypothesized that the incidence of infectious and respiratory diseases will be highly 
correlated with both frequency of ash falls and the evacuation, and that specific 
evacuation practices, notably the use of albergues, (displaced person shelters) will 
exacerbate health problems.  Specifically, community resilience will be compromised by 
the length of time spent in albergues and the extent and frequency of the ash falls. 
 
Research Questions 
Several research questions develop from these hypotheses: 
 

1. Does evacuation cause higher levels respiratory disease as measured 
by levels of upper and lower respiratory problems, when compared 
with non evacuated populations?  

2. Does exposure to high levels of ash fall cause people to experience 
higher levels of both upper and lower respiratory problems than those 
not living in high ash fall areas? 

3. Are there fewer respiratory health problems among people living in 
areas where they neither experienced high ash fall nor were evacuated 
than those either evacuated or living in high ash fall areas? 

4. Do people who experienced evacuation also experience higher levels 
of nutritional disease and food insecurity than those not having been 
evacuation?  If so, is this due to loss of crops/income during the 
evacuation period. 

5. Are levels of malnutrition and/or nutritional distress higher among 
populations living in areas of high ash fall? For example, due to crop 
failure caused but the corrosive effect of ash on the crops. 

6. Is there a relationship between the time spent away from the home and 
increased disruption within the community and that could be 
correlated with measures of community resilience? 

 
 
CONCLUSION: RESEARCH OPPORTUNITIES 
 
From this research and building on work already undertaken by the PIs (Tobin and 
Whiteford 2002a, 2002b; Whiteford and Tobin 2001a), several research hypotheses and 
questions were developed. The main research hypotheses focus on how the frequency and 
quantity of ash fall, and the experience of evacuation exacerbate health problems and 
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impact community resilience.  Specifically, it is hypothesized that community resilience 
is correlated with evacuation and time exposed to ash fall. Community resilience, that is 
the ability of a community to recover from disaster, is dependent on the interplay of many 
social, economic, and political forces operating at different temporal and spatial levels.  
Briscoe (2000) defined community resilience as the ability to respond to stressors and 
make positive adaptations. While these forces are difficult to measure accurately, three 
groups of variables appear to be significant in this regard: health, economic resources, 
and political power. Other variables are also considered such as gender, number of people 
in the family unit, number of young children, annual household income, loss of 
employment, social support, and prevailing health conditions play in determining post-
disaster health.  The details of this investigation are described in the following chapters. 
 



CHAPTER 3 
 
RESEARCH STRATEGY AND 
METHODOLOGY 
 
 
GENERAL RESEARCH METHODOLOGY 
 
The research project adopted an interdisciplinary methodological approach that employed 
the various strategies including: 
 

• Research team development and liaison with Ecuadorian counterparts 
• Identification of specific research communities and initial on-site evaluation 
• Collection and analysis of geophysical data from the Ecuadorian Geophysical 

Institute 
• Collection and analysis of health data from the Provinces of Tungurahua and 

Chimborazo. On-site review of ambulatory care and emergency care health clinic 
records to identify epidemiological trends 

• Collection and evaluation of background information to provide political, social, 
economic and physical context for the hazard situation and evacuation 

• Formal and informal in-depth interviews with public officials and religious and 
social leaders 

• Community mapping for sample selection 
• Questionnaire development, sampling design, pilot survey, administration of 

questionnaire surveys 
• Collation of interview data and statistical analyses 
• Model development and write up 
 
 

RESEARCH TEAM DEVELOPMENT AND  
LIAISON WITH ECUADORIAN COUNTERPARTS 
 
The initial step involved the formation of the combined U.S. and the Ecuadorian research 
team. The U.S. component comprised a multidisciplinary group from the Departments of 
Anthropology and Geography at the University of South Florida. Dr. Linda M. 
Whiteford, an expert in health research, and Dr. Graham A. Tobin, an expert in natural 
hazards, led the team. Two graduate research assistants, one each from Anthropology and 
Geography, also joined the team.  These were selected based on their prior Latin 
American field experience, fluent Spanish, and interest in the research project.  Two other 
graduate research assistants helped with the project during the later stages. 
 
The Ecuadorian team was lead by two consultants, Dr. Carmen Laspina and Mr. Hugo 
Yepés.  Dr. Laspina is an official with the Ministry of Health (MOH) in Ecuador and has 
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extensive experience in health-care in the Andean region. She is a trained physician and 
an epidemiologist and is well known and respected both within the Ministry of Health 
and in regional epidemiology departments. Working directly with Dr. Laspina were 2 
public health students and 2 anthropology students. Mr. Yepés is director of the Instituto 
Geofisico at the Escuela Politecnica Nacional of Ecuador.  
 

 
Five members of the research team working in Penipe, Ecuador 

 
 
IDENTIFICATION OF SPECIFIC RESEARCH COMMUNITIES 
AND INITIAL ON-SITE EVALUATION 
 
To investigate the relationship between the incidence of respiratory diseases and heavy 
ash fall exposure patterns on forced population movements (evacuation) and community 
resilience, a controlled comparison among three cities adjacent to Tungurahua volcano in 
Ecuador was developed (Table 3.1).  The control site (Pelileo) experienced limited ash 
fall and was not evacuaed; the second site (Penipe) was not evacuated but had been 
exposed to heavy ash fall; and the third site (Baños) was totally evacuated for several 
months, but had experienced no heavy ash falls.   
 

Table 3.1.  Heavy Ash Deposits in Research Communities 
 HEAVY ASH DEPOSITS EVACUATED 

PELILEO No No 
PENIPE Yes No 
BANOS No Yes 

 
All sites share the experience of on-going risk, but they differ according to the degree of 
risk and exposures.  Information from Penipe, therefore, provides insights into the effects 
of ash, while Baños data provide information on the effects of different evacuation 
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strategies.  Both communities then address concerns of human health, as measured by 
infectious and respiratory diseases, and community resilience.  The findings are 
compared with the control group at Pelileo. 
 
Because of the relatively small size of Penipe, the survey incorporated all households in 
the central section of the community.  These characteristics were then used to guide the 
selection of neighborhoods or barrios within the other communities to maintain a degree 
of control over variable community characteristics. Five criteria were used for selecting 
the barrios: 
 

•    Barrios should be primarily residential and not highly commercial 
•    Barrios should be nucleated settlements and not spatially dispersed 
•    Population of the barrios should be roughly comparable to that of Penipe 
•    Socioeconomic traits within the barrios should be somewhat similar 
• That the houses in the barrio should have no cultivated lands or animal husbandry 

in relatively close proximity to the homes 
 
Penipe: Heavy Ash Fall – No Evacuation 
The team leaders made their first trip to Riobamba in Chimborazo Province in July 2001 
to interview the provincial health director and his support staff to explain the objectives 
of the study in the province focused on the canton and town of Penipe. The provincial 
health director, Dr. Donoso, offered his assistance and accompanied the team to Penipe. 
In Penipe, the team interviewed the mayor, Francisco Santiago, and his support staff. The 
objectives of the research were presented. The municipal office provided the team with 
information and aid, as well as a map of the town. In addition, the team conducted 
interviews with a group of 18 Penipe leaders in the Health Center. The community 
leaders spoke about their past experiences with the volcano and how they preferred to 
remain in their homes during the most dangerous periods. The PIs also talked with the 
Parish Priest of Penipe, Father Jaime Alvarez, who described some of the projects and 
work of CEBYCAM (a not-for-profit institution) over the past 23 years. 
 
Baños: No Heavy Ash Fall - Evacuated 
In Baños, located in the Tungurahua Province at the base of the volcano, the team 
interviewed the mayor, and community members like, Patricia Guevara, who provided 
information about their feelings regarding the volcano and its latest activity.  Guevara 
helped the team to find a barrio in Baños similar to Penipe in population size and socio-
economic composition. Other municipal and community leaders were also interviewed, 
sites visited, and demographic, geographic, and social data collected.  
 
The PIs visited several barrios in Baños. Some were eliminated because they did not meet 
all the criteria to make them comparable with Penipe. The PIs found another barrio that 
fit the criteria called La Fundicion. The team spoke with the political leader of La 
Fundicion, as well as the chief of urban planning, who offered the team a map of the 
town. 
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Pelileo: No Heavy Ash Fall – No Evacuation 
The team leaders visited Pelileo and interviewed the mayor, town government leaders, 
leaders in the health sector, and the head administrator of the Canton Hospital of Pelileo. 
The mayor, Dr. Barrera, showed his enthusiasm for the research project by taking the 
team on a guided tour of the old part of Pelileo that was destroyed by the 1949 
earthquake. Next the PIs identified a barrio that met the stated criteria. The barrio 
selected lay behind the hospital and was called Dario Guevara. 
 
 
LITERATURE REVIEW OF ACADEMIC AND  
IN-COUNTRY DOCUMENTS 
 
The team conducted an extensive literature review covering the following topics: acute 
respiratory infection (ARI), sociological and public health studies of social capital, 
infectious and communicable diseases, rapid assessment procedures and other 
methodological instruments, and anthropological research design. These specific topics 
were identified in the literature from medical anthropology, public health, and disasters. 
 
In addition, the team maintained a database of hazard documents, including volcanic 
activity reports from the Ecuadorian Geophysical Institute and the Global Volcanism 
Program at the Smithsonian Institution. They also regularly reviewed Ecuador’s major 
newspapers, including La Hora, El Comercio, El Telegrafo and Hoy, to follow economic, 
political, and social issues related to the research project, in addition to tracking natural 
hazards both in the study area and nationally. The team conducted an extensive 
epidemiology records review of in-country MOH and Pan-American Health Organization 
(PAHO) documents. 
 
Collection and Analysis of Geo-physical Data 
Geo-physical data were collected on the frequency of eruptions, their relative intensities 
based on the Volcano Explosivisity Index (VEI), and the spatial patterns of the ash falls.  
In addition, samples of ash were collected and the chemical content correlated with the 
epidemiological patterns in the three cities.  The volcanic activity around Tungurahua 
was monitored quite extensively with seismographs and other instruments distributed 
around the faldas. These data were collected and are stored at the Ecuadorian Instituto 
Geofisico by the Director, Ing. Hugo Yepés.   
 
Collection and Analysis of Health Data 
Background data on health characteristics were collected by Dr. Carmen Laspina. Dr. 
Laspina facilitated and oversaw the Ecuadorian team members as they conducted 
retrospective reviews of records in the Health Centers in the three communities looking 
for information specifically on upper respiratory infections.  The team also collected 
information on infectious disease patterns in general for the same time-period. In both 
Baños and Pelileo, there was a canton hospital; these are small facilities with about 15 
beds each. In Penipe there was only a small health sub center. 

 24



 
In Baños, the team examined hospital records for emergency and ambulatory care 
between the years of 1995 and 2001. These data were then organized by months and the 
number of illnesses reported were calculated, and totaled for each year. The Baños 
Hospital records were fairly well organized, which facilitated the collection of health 
data. Some of the health information relating to nutrition after the 2000 evacuation was 
collected from the Ambato provincial health offices. 
 
In addition to site information, the Ecuadorian team collected further information on 
disease patterns at the regional and national level also. This was work was begun in 
January and continued until April 2002. 
 
These data were entered into a database using Epi Info (software for epidemiological 
analysis).  The information generated from the review of clinic records was used to 
suggest tendencies in respiratory and infectious disease over the months preceding the 
interview phase of the research.  These data were also used to identify geographical areas 
or neighborhoods in which to focus the research.  Simultaneous to the review of clinic 
records, the team developed a codebook for the neighborhood data so that information 
could be digitized into an SPSS program.   
 
 
INTERVIEWS WITH PUBLIC OFFICIALS, RELIGIOUS  
AND SOCIAL LEADERS 
 
In July 2001, the PIs and Dr. Laspina interviewed both elected officials and informal 
community leaders to explain the purposes of the research, secure necessary permissions, 
and gather additional background information relevant to the research. At this time the 
research objectives were also presented to the provincial and health authorities in the 
provinces of Chimborazo and Tungurahua. Dr. Jorge Donoso, Health Director of 
Chimborazo, and Dr. Gladys Chavez, Health Director of Tungurahua were both consulted 
in this phase. 
 
From January 12th through the 19th of 2002, Drs. Tobin, Whiteford and Laspina presented 
the research objectives and timetables to provincial government and health authorities, 
specifically mayors and health chiefs. In addition, the PIs and Dr. Laspina interviewed 
key informants, which included health and government leaders in the three towns of 
Baños, Pelileo, and Penipe. In each community, the leaders who were interviewed 
included elected officials, church leaders, and community organization leaders. The PIs 
also worked with the Ecuadorian Geophysical Institute to collect information on ash 
dispersal and chemistry. 
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Faldas of Mount Tungurahua, site of the three research communities 
 
 
COMMUNITY MAPPING FOR SAMPLE SELECTION 
 
In order to create a representative sampling grid for the questionnaire surveys, the 
research team mapped parts of the three communities.  It should be noted that no high-
quality, large-scale maps were available for two of these communities. The mapping was 
used to identify neighborhoods or barrios occupied by families with few economic 
resources, i.e. to control for income variation.  Thus, neighborhoods identified as being 
primarily composed of living units with minimal amenities were selected for further 
sampling.  The maps, therefore, were used to define barrios that were neither destitute nor 
well off, but rather somewhere in between.  For the purpose of this research, it was less 
important that the economic level of the barrios to be included in the sample be 
determined a priori, but rather that the barrios included be of the same economic level.  
The criteria used in selecting barrios, therefore, included levels of: home ownership, in-
door plumbing, potable water, crowding, population density, mixed use, kinds of 
employment, and types of transportation. The PIs and Ecuadorian consultants worked 
with neighborhood leaders to explain the proposed research and secure permission for the 
research to be conducted in their neighborhoods.  
 
Beginning the end of March and ending the first week of April 2002, the Ecuadorian 
team carried out the task of mapping the three communities. Working from existing maps 
and drawings to identify individual homes and other landmarks such as churches and 
government buildings, the team was able to make community maps of Penipe, Pelileo 
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and Baños. The maps were necessary to determine the interview sample size for the 
questionnaire administration phase of the research study. 
 
Neighborhoods or barrios within each town were mapped, and the appropriate barrios 
were chosen from each town to serve as research sites. The criteria for this decision were 
based on the selection of the appropriate barrio in Penipe, and then extrapolating to the 
other two communities to find a barrio with similar sociodemographic characteristics. 
Because Penipe was the smallest of the three communities, the sample size was 
determined at this research site. Based on the sociodemographic characteristics of the 
neighborhood, according to the criteria outlined above, the investigators chose similar 
barrios in Pelileo and Baños.  
 
The team began with the town of Penipe. The mapping team was composed of four team 
members. Starting in the center of the town square, the team members divided up the 
blocks and canvassed the neighborhood, constructing maps of houses, stores, landmarks, 
and vacant land. The team members started at a center point, the town square, and 
worked in circular patterns outward until the required number of inhabited houses for the 
estimated sample size was reached. In order to facilitate the task of mapping vacant and 
occupied houses, the team members would ask a resident whether neighboring houses 
were occupied.  The total mapping task involved combining the separate maps into one 
final map, driving around all the streets to verify the map, and making sure that the 
houses on the map were part of the urban sector of Penipe.  Vacant houses were 
identified in order to facilitate the interviewing process later and divide up blocks of 
neighborhoods equally for the interviewers to work in during the interview phase and to 
determine the sample size. 
 
In Baños, the team mapped the barrios of El Recreo and La Fundicion, using the same 
strategy employed in Penipe.  Blocks were divided up among team members and the 
number of occupied houses counted until the same approximate number of houses was 
reached as had been counted in the urban sector of Penipe. Several differences were 
noted between Baños and Penipe, including different types of house construction, the 
presence of commercial properties such as auto mechanic shops, and a soccer stadium. 
Furthermore, Baños had a greater population density.  La Fundicion was eventually 
selected as the barrio most similar to Penipe. 
 
In Pelileo, the same methodology was employed as in the previous two mapping tasks. 
The barrio of Dario Guevara had the highest population density of the three sites. 
Moreover, some shops and businesses were particular to this area such as blue jeans 
factories, and apartment buildings. One problem with the mapping activity was that in 
order to arrive at the sufficient number of occupied houses in relation to Penipe, the team 
moved towards the commercial center of the town, which contrasted to Penipe. As in the 
other mapping tasks, the team verified the information collected in order to design the 
final version of the map. In each of the three map sites the team identified between 176 
and 186 occupied homes. 
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QUESTIONNAIRE DEVELOPMENT, SAMPLING DESIGN, PILOT 
SURVEY, ADMINISTRATION OF QUESTIONNAIRE SURVEYS 
 
The structured questionnaire survey used in this project was developed to measure natural 
hazard perception, nutrition, food and water security, loss experience and health 
characteristics, particularly children’s health, in those communities affected by the 
eruption of Mt Tungurahua and the subsequent evacuation of threatened populations.  
Some of the questions were drawn from a survey conducted earlier by Tobin and 
Whiteford in the same hazard area and were included to provide continuity of hazard 
perception (Tobin and Whiteford 2002a). The questionnaire was initially written in 
English, and then translated into Spanish.  Later versions of the survey were written in 
English and simultaneously edited and translated into the Spanish version (Appendix A).   
 
To ensure that respondents would be qualified and able to answer all questions on the 
survey, fairly restrictive criteria were included in the introduction to the survey. The 
criteria included: (i) minimum of three years continuous residence in the community; (ii)  
parenthood; (iii) minimum age of 18; (iv) fluency in the Spanish language (as opposed to 
dominant speakers of local indigenous tongues).  
 
A preliminary set of interview questions was developed in March 2002 and pretested in 
the field in April by the team members. Based on previous research in the area, the 
questionnaire reflected the ongoing interest in household health, perceptions of risk, loss 
experiences, and social support relationships. Some of the interview questions relating to 
health were made culturally relevant to reflect local terminology. In the ash-affected 
communities, the researchers added questions related to perception of the amount of ash 
and how it had or had not had an effect. In addition, to gauge the behavior in the event of 
a volcano emergency, questions were asked relating to disaster response and how 
respondents would access vital evacuation information.  
 
A full pilot test of the refined questionnaire instrument was undertaken in late April by 
the research team.  Twelve respondents from the village of Cotaló, a community located 
near the three research sites that had similar demographics as Penipe, was used for this 
test.  Results from the pilot study showed that the questionnaire was an effective 
measuring tool for most of these variables.  However, a few editing changes were made 
make some questions more comprehensible to local populations, and to make the whole 
questionnaire flow more easily. 
 
Questionnaire Sampling Procedure 
The U.S. team and the Ecuadorian team convened in early May 2002 to conduct the 
interviews. The goal was to interview approximately 100 inhabitants of each community 
(a total of 300). There were six interviewers (two U.S. and four Ecuadorian team 
members) as well as the team leaders. Before the survey began, an orientation and 
training session was held with all team participants to explain the purpose of the research, 
questionnaire design, sampling procedures, and interview techniques. The idea was to 
limit the effects of interviewer bias in administration of the questionnaire.  
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The sampling strategy for interviews was the same for all three communities (Baños, 
Pelileo, and Penipe). Using the maps generated in the mapping activity, each community 
or barrio was divided into six discrete blocks of roughly equal size, and then each 
interviewer was assigned one block.  Interviewers were responsible for completing 
approximately 15 to 20 interviews in their respective blocks over a two day period.  The 
interviews themselves were through personal contact; that is one-on-one surveys with the 
respondents in their own homes. These were conducted all day until early evening. Each 
interview lasted approximately thirty to forty minutes. Team meetings were held nightly 
to re-assess progress and to discuss any problems that might have accrued.  Team leaders 
remained at the survey sites the whole time of the interviews. 
 
Each team member attempted to alternate the gender of the interviewee at each interview 
so as to balance the gender ratio in the sample. This task was difficult, but the team 
managed to achieve equal gender distributions in each of the three study sites. 
Interviewers were also required to keep track of all acceptances and rejections, and the 
numbers of households not meeting the research criteria during the interview process and 
were asked to maintain notes on any additional information obtained during the survey 
that might affect the validity of the responses.  Any problems were discussed at the team 
meetings. Two members of the team returned to Pelileo to finish the interviews there on 
the last day of the interviews. 
 
The questionnaire survey began in Penipe then proceeded to Pelileo, and on to Baños. Of 
the 480 houses identified by the mapping survey, contact was made with households in 
359, of which 333 met the research criteria for the survey.  Some houses were found to be 
unoccupied and others had apparently been abandoned, and hence no contact was made. 
The team successfully completed 314 interviews (94.3 percent of the viable households); 
105 in Penipe, 103 in Pelileo, and 106 in Baños (Table 3.2).  The overall rejection rate 
based on viable households was 5.7 percent, and there was a 48 to 52 ratio of males to 
females. 
 

Table 3.2. Questionnaire Sample and Survey Statistics 
 PENIPE BANOS PELILEO TOTAL 
 N % N % N % N % 
Houses 137 - 173 - 170 - 480 - 
Contacts Made 121 88.3 109 61.3 132 77.6 359 74.8 
Viable Contacts 109 90.1 109 100 115 87.1 333 92.8 
Rejections 4 3.7 3 2.8 12 10.4 19 5.7 
Interviews 105 96.3 106 97.2 103 89.6 314 94.3 
Males 52 49.5 47 44.3 51 49.5 150 47.8 
Females 53 50.5 59 55.7 52 50.5 164 52.2 
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COLLATION OF INTERVIEW DATA  
AND STATISTICAL ANALYSES  
 
 Data analysis was ongoing during each phase of the research.  Data previously analyzed 
concerning the key variables: 1) community spatial organization, 2) determinants and 
distribution of disease, 3) community social organization, and 4) patterns of volcanic 
activity and ash content, were organized and brought together.  The data collected in the 
questionnaire surveys were collated, coded, tabulated, and analyzed using SPSS software. 
Descriptive statistics and cross-tabulations were performed to explore the data. Next, chi 
square tests were run to determine levels of significance among selected variables. 
 
 
MODEL DEVELOPMENT 
 
From these findings, a simple model was developed to track respiratory diseases and 
community resilience as associated with ash and evacuation.  Community resilience, that 
is the ability of a community to recover from disaster, is dependent on the interplay of 
many social, economic, and political forces operating at different temporal and spatial 
levels.  A healthy community with considerable resources and sound leadership has more 
prospects for recovery than a community typified by poor health, limited resources and 
weak leadership.  Thus, this research utilized the changing health and socio-economic 
traits in each community as indicators of community resilience.  Data on infectious 
diseases were collated from both personal interviews, observations, and from 
epidemiological records to characterize the actual and perceived changes in the pattern of 
community health in the time since the evacuation.  Similarly, data on economic 
strengths were derived from familial networks, again using objective sources and the 
perception-based questionnaires. Leadership, of both formal and informal groupings, was 
measured through changes in the actual and perceived power base of the community.  In 
this way, a testable model of community resilience could be developed. 
 
 
CONCLUSIONS 
 
This project is a bi-national, multidisciplinary collaboration of four experts in Geography 
and Hazards Research, Medical Anthropology, Vulcanology, and the Epidemiology of 
Infectious/Contagious Diseases. In addition, four graduate students from geography, 
anthropology, geophysics, and epidemiology were trained in a series of research 
techniques such as ethnographic and survey interviewing, retrospective and prospective 
clinical research, geophysical analysis, tracking of diseases, and modeling. The research 
has implications for future movements of populations, whether for evacuation or 
resettlement, and how those strategies affect or effect the spread of infectious/contagious 
diseases.  Not least, the results of this research are shared with the Ecuadorian 
government to enable them to plan further evacuations.  It is imperative that the results of 
this research be made available in such a form as to be useful to governments and 
planning agencies where they can be used effectively. Consequently, both academic 
papers and a technical report are produced.  



CHAPTER 4: 
 

RESEARCH SITES: 
DESCRIPTIONS 
 
 
INTRODUCTION 
 
The three research sites, Penipe, Baños and Pelileo, were selected according to the 
criteria outlined in the methodology section in Chapter 3. In spite of efforts to ensure 
similar socio-economic characteristics among the three communities, some differences 
were apparent.  Penipe is the most rural of the three sites with a strong dependence on 
agricultural activities. Pelileo is distinguished for its market activity, being an important 
trade center for communities in the surrounding area.  In contrast, Baños is a well-known 
tourist town, serving visitors who wish to experience the Amazon Basin and Andean 
Ridge environments. Nevertheless, a degree of control was maintained by selecting 
barrios, or neighborhoods, in both Pelileo and Baños that were somewhat similar to 
Penipe. All three of the research sites, however, were characterized by variations in 
household socioeconomic levels, occupations, ages, and family sizes. Town authorities in 
all three sites cooperated with the data gathering exercise,assisted in the duplication of 
town documents, and provided data for the site assessments. The towns of Pelileo and 
Baños are located in the Tungurahua Province, while Penipe lies in the adjacent province 
of Chimborazo (Figures 4.1 and 4.2). 
 

Figure 4.1. Tungurahua Province 

 
  Source: Oceano Grupo Editorial 1999. 

 31



Figure 4.2. Ecuador and Chimborazo Province 

 
    Source: Oceano Grupo Editorial 1999. 
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PENIPE 
 
Geography 
The Canton of Penipe is located in the northeastern section of Chimborazo Province, 
between 78° 31’ 50” West Longitude and 1° 33’ 47” South Latitude. It lies 22 km from 
Riobamba, the capital of the province. The entire canton has an area of 372 km² and a 
population density of 18 inhabitants per km².  The canton is at an altitude of 2,460 meters 
above sea level and has an average annual temperature of 14°C.  
 

 
  Penipe 

 
To the north lies the Tungurahua Province and to the south is the Parish of Quimiag and 
the Canton of Riobamba. Penipe lies 22 km northeast of Riobamba on the road to Baños. 
To the east is the province of Morona Santiago and to the west is the Canton of Guano. 
The canton is divided into 7 parishes (Figure 4.3): Penipe (urban), and the rural parishes 
which include El Altar, Bayushig, Puela, Matus, Bilbao and Candelaria (UNOCAPE 
2000). 
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Figure 4.3. Penipe Canton (divided by parishes) 

 
Source: UNOCAPE 2000. 

 
Population 
In 2002, the Department of Environmental Health for Penipe estimated the total 
population of the canton at 6,462, with 1,676 of these living in the urban community of 
Penipe (proper).  The other 4,786 people are located in rural areas throughout the canton. 
The breakdown of ethnicity is 90 percent mestizo, and 10 percent indigenous (Dept. 
Saneamiento Ambiental Penipe 2002). 
 
A separate study (Table 4.1) by the Union of Campesino Organizations of Penipe 
(UNOCAPE 2000) found the following population figures: 
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Table 4.1.  Population of Penipe Canton by Parish and Age Group  
(in years) 

Parish 0-6 7-12 13-24 25-45 46-65 > 65 Total 
Penipe 217 387 382 325 296 327 1934 
Altar 179 181 296 292 232 159 1339 
Bayushig 98 122 198 188 225 101 932 
Puela 180 163 201 206 178 115 1043 
Matus 66 118 198 195 132 70 779 
Bilbao 109 101 148 158 108 48 672 
Candelaria 82 94 100 101 83 53 513 
Total 931 1166 1523 1465 1254 873 7212 

 
The difference between the 2002 and 2000 population estimates (750 fewer people in 
2002) may reflect migration out of the canton because of the negative effects of the ash 
from the Tungurahua volcano on animals, crops, animal feed, and housing.  However, 
neither the accuracy of these population figures nor the methods used to collect them can 
be verified. Certainly, precise migration figures are not available, but from interviews 
with functionaries in the municipal offices, it appears that roughly half of the population 
of the canton was evacuated after the October 1999 eruption. However, the town of 
Penipe itself was not evacuated.  Reportedly, many of these non-returnees were elderly 
individuals who left for Riobamba and Quito and could not return because of the 
aggravating effects of the volcano on respiratory ailments.  For the most part, though, 
people did not evacuate from the urban center at this time. 
 
Economy 
Penipe is a small town with one health sub-center, a small sports stadium and playing 
field, a main plaza with a church and a few restaurants, and no hotels. Some travelers 
pass through Penipe on their way to El Altar, (at 5319 meters, it is Ecuador’s fifth highest 
summit) (Murphy 1999).  
 

 
Penipe town center showing volcanic ash deposits 
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The primary economic activity in Penipe Canton is agriculture, principally corn, and 
cattle raising, although both of these have suffered since the eruption. A secondary 
economic activity is the shoe factory, which employs a large number of handicapped 
individuals in the community and is funded by the Center for the Eradication of Goiter 
and Debilitating Diseases (CEBYCAM) (Ponce 2001).  
 

 
Penipe street 

 
All the parishes have sanitation systems, except for Bilbao, and access to piped water. In 
addition, since the beginning of 2002, Matus and Penipe have received piped water that 
has been boiled as a preliminary purification process (Department of Saneamiento 
Ambiental Penipe 2002). 
 
CEBYCAM 
In 1981 and 1982, the Ecclesiastical Communities decided to form an institution to 
address serious problems associated with health and diseases, production activities, and 
educational issues in Penipe. Their work was especially targeted to help some of the more 
vulnerable and often marginalized people of the community including the physically and 
mentally incapacitated, as well as children, elderly, and pregnant women. Through the 
invitation of the Union of Campesino Organizations of Penipe, (UNOCAPE) the 
institution, Center for the Eradication of Goiter and Debilitating Diseases (CEBYCAM), 
was created in 1983 (Ponce 2001). 
 
The initial work began in 1981 with Father Jaime Alvarez and some researchers who 
were studying the relationship between poverty and general poor health with cretinism 
and other debilitating diseases. At the time there were more than 700 cases of people with 
goiter, twice the number of the national average. However, goiter was not the only health 
problem in this region, there were also many cases of deafness, language disorders, as 
well as mental retardation. Other problems in Penipe included lack of potable water for 
half of the inhabitants, poor sanitation, and lack of electricity for the majority (Ponce 
2001). 
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The initial group, which later became CEBYCAM, sought to address the problems 
related to goiter, and other more general health problems. The research began with 
household surveys of families with members suffering from various maladies. The 
development program worked at many levels simultaneously. The schools taught teachers 
to help the physically disabled and mentally retarded students. Campaigns in the 
communities took place to educate people on how to avoid goiter through health 
sanitation improvements and families were encouraged to start gardens. In addition, 
family reunions were organized for physically disabled individuals. Job creation was also 
a component of the program to help disabled persons find work in crafts production. 
Moreover, the project aided schools to institute rehabilitation programs as well as to 
begin nutrition education programs (Ponce 2001). 
 
The chief doctor of CEBYCAM reported that the program was largely successful in the 
prevention of some of the causes of goiter.  However, with the eruption of Tungurahua in 
1999, other infections have emerged in the community. Over 60 percent of the 
inhabitants of Penipe have been affected by respiratory problems probably because of the 
ash. Moreover, the ash has had a negative effect on agriculture, thus compounding the 
nutritional problems that led to goiter in the first place  (Ponce 2001). Nevertheless 
between 1995 and 1999, no children were born with these incapacitating diseases. (SOS 
Penipe 1999). 
 
One of the main accomplishments of CEBYCAM is the creation of a  shoe factory where 
many wheelchair bound persons work alongside people without physical disabilities. The 
streets and architecture of Penipe has been modified to accommodate wheelchairs, a 
remarkable feat for any small town. The factory is run on the cooperative model and the 
shoes are sold on the national market. There is also an artisan enterprise for women in the 
community called “Confecciones Margarita”, as well as a project growing mulberry trees 
and raising silkworms. 
 
Overall, the projects that CEBYCAM funds are supported with the financial aid from the 
Swiss agency COSUDE, which has had a formal relationship with CEBYCAM since 
1994, and in collaboration with the Interamerican Institute for Agricultural Cooperation 
(IICA). According to CEBYCAM, there are three basic elements to their development 
model: health and rehabilitation services; cooperative enterprises and production 
associations; and livable communities (Ponce 2001). The approach is holistic and does 
not favor one project over another. All the initiatives formed a piece of the entire 
development effort of CEBYCAM. 
 
History 
The area which is today Penipe was originally inhabited by a tribe called the Pinipis, 
which was a subgroup of the Puruhaes. The Pinipis cultivated beans, corn, potatoes, and 
cauliflower to provide them with sustenance and to trade with neighboring tribes for salt. 
After the Spanish conquest, most of the Pinipis fled to the jungles of the Oriente. Penipe 
was founded in 1563 by Don Lorenzo de Cepeda and was named after the mountain 
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Cedral of Penipe. In 1845, Penipe became part of the Guano Canton as a rural parish and 
church center. The Canton of Penipe was founded in February 1984 (UNOCAPE 2000). 
 
General Observations 
Penipe is a relatively quiet community with people who live in the town proper involved 
in merchant and factory activities. Those living on the outskirts of town are primarily 
agriculturalists and working in animal husbandry. The main streets are paved, but many 
of the side streets are dirt roads. There is one gas station in the town. There are no hotels 
and only a few restaurants. 
 
Penipe is an ideal site for this research, because of its size, socio-economic 
characteristics, and its relationship to the local environment, including Mt. Tungurahua. 
The town was not evacuated during the October 1999 eruption, and yet had received 
large amounts of ash from the ongoing volcanic activity.  Thus, the effects of ash on 
health and community resilience could be studied. 
 
 

 
Child in Penipe 

 

 
Children in Penipe 
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PELILEO 
 
Geography 
Tungurahua Province includes the cantons of Ambato, Tisaleo, Cevallos, Mocha, Quero, 
Pelileo, Pillaro, Patate, and Baños. The Canton of Pelileo lies in the middle south of the 
Tungurahua Province, and is bordered by the cantons of Baños, Patate, and Pillaro to the 
east and north, and by Ambato, Cevallos, and Quero to the west (Figure 4.4). To the 
south lies the Chimborazo Province. The Pelileo Canton covers an area of 202 km².  The 
area has an average annual temperature of 13ºC and an annual precipitation between 557 
and 700 mm. There are two major seasons, wet and dry; the rainy season lasts from 
March until September. The major river in the region is the Rio Patate and its tributaries, 
the Ambato and Pachanlica (Municipio de San Pedro de Pelileo 2000).  
 

 
Aerial view of Pelileo 
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Figure 4.4. Tungurahua Province(showing cantonal division) 

 
 Source: National Program of Local Administration AME-BDE (Municipio de San Pedro de Pelileo 2000). 
 
Population 
The Canton of Pelileo is divided into 9 parishes: San Pedro de Pelileo, Cotaló, Huambaló, 
García Moreno, Chiquicha, El Rosario, Bolívar, Salasaca, and Benítez. According to 
1990 census figures the cantonal population was 37,619 people. Updated census figures 
from the 2000 census are not yet available. The projected population figure for the canton 
for 2000 is 50,637 people. For the city of Pelileo, the projected population number is 
12,307. The parish of San Pedro de Pelileo (Pelileo urban settlement) covers an area of 
57.2 km² and had a population of 17,160 people according to the 1990 census figures 
(Municipio de San Pedro de Pelileo 2000).  
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Table 4.2 is based on the Ecuadorian National Institute of Census Figures (INEC) for 
1990: 
 

Table 4.2 Population and Area of Pelileo Canton by Parish 
Parishes: Area (km²) Population 
San Pedro de Pelileo 57.2 17,160 
Cotaló 45.6 2,287 
Huambaló 27.4 6,022 
García Moreno 15.4 4,468 
Chiquicha 14.3 1,523 
El Rosario 12.9 2,170 
Bolívar 12.1 2,159 
Salasaca 12.3 No data 
Benítez 5.3 1,781 
Total 202.5 37,619 

 
Economy 
The majority of the inhabitants of Pelileo Canton work in agriculture. In particular, the 
parishes of Huambaló, Cotaló, and Bolívar specialize in agriculture and animal 
husbandry (particularly cows and pigs), trading these products to people in neighboring 
provinces. The second largest economic activity is the textile industry, where laborers in 
the city of Penipe work in the industrial process of blue jeans production. There are 
several health concerns regarding the effects of the blue jean industry. First, there is the 
fear that those who work with the dyes are at a higher risk of cancer. Second, the 
byproducts of the industrial process are contaminating the Patate River because there is 
no wastewater treatment facility (Municipio de San Pedro de Pelileo 2000). 
 
Ninety percent of the urban population of Pelileo has access to potable water, although 
service is rationed to four hours daily. This is due primarily to the size of the tanks and 
the excessive demands for water by the blue jean factories. The system of piped boiled 
water covers fifty-two percent of the city households. Because there is no wastewater 
treatment facility, these waters are spread over field and used to irrigate crops. Combined 
with the problem of waste from the jean factories, this has contributed to pollution of the 
Patate River.  There a number of negative health consequences to the population 
associated with exposure to toxic chemicals such as lead and mercury that are utilized in 
some of the industrial processes (Municipio de San Pedro de Pelileo 2000). 
 
Pelileo has one hospital, a number of clinics, 3 high schools, dozens of pharmacies, and 
two major market days on Thursdays and Saturdays (personal communication with Parish 
Priest). There is only one hotel, but the community still attracts some tourist activity.  The 
main tourist draw is the annual bullfight and dance for the Canonization celebration on 
July 22 (Smith 2001). Many tourists come to Pelileo from Baños to purchase the 
tapestries of the neighboring Salasaca Indians who sell their wares at the weekly market. 
Pelileo lies on the main road between Ambato and Baños, so many tourists also stop on 
their way to Baños (Murphy 1999). 
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History 
Pelileo was established in 1570 by Antonio Clavijo.  Earthquakes have damaged the town 
on many occasions including 1698, 1797, 1840, 1949, and 1962. The most serious 
earthquake occurred in 1949, and this resulted in the town center being relocated about 2 
km away from the original site. (Municipio de San Pedro de Pelileo 2000). 
  

 
Old church in Pelileo damaged by 
1949 earthquake 

 
General Observations 
In contrast to Penipe, Pelileo is a bustling commercial town. There are numerous auto 
repair shops, construction businesses, pharmacies, and clothing stores. On Saturdays, 
there is a lot of traffic around the market where commercial goods as well as handicraft 
items may be purchased.  
 
Within Pelileo, the barrio of Dario Guevara provided a control site to which comparisons 
of findings from Penipe and Baños could be made. There were variations within Dario 
Guevara in terms of socioeconomic levels, ages, and family sizes, and there were also 
differences in the proportion of between homeowners and renters, as there were a number 
of apartment buildings in the study area. However, as a control, Pelileo met many of the 
required criteria. It had received only limited ash fall and had not been evacuated.  On the 
other hand, it had been affected by the volcanic activity, both directly and indirectly, in a 
variety of ways. 
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BAÑOS 
 
Geography 
Baños is a small Andean town located in central Ecuador.  It lies within the political 
borders of the canton of Baños within Tungurahua Province, about 120 km south of 
Quito. The town is 1,800 m above sea level, and experiences a subtropical climate 
(Murphy 1999:200).  It lies at the base of Mount Tungurahua volcano in a valley that 
encompasses an area of 1,073 km2 (Baños de Agua Santa 2000).  Mount Tungurahua is to 
the south of the town rising to an altitude of 5,023 meters (Hall et al., 1999).  To the 
north of Baños are the Río Pastaza and a continuation of the Andean mountain range. The 
average annual temperature is 18.2 °C but this fluctuates between 12 and 20°C, annual 
rainfall is 1400 mm. 
 

 
Baños  

 
There are three main roads that connect Baños to the rest of Ecuador.  One of these leads 
to the town of Ambato, about 45 km to the west.  A second road connects Baños with 
Riobamba, the capital of neighboring Chimborazo Province, and the third road leads to 
Puyo, a town in the Oriente in the Amazon region, to the east. Baños has been called the 
Puerta del Oriente, or the gateway to the Amazon, because of its proximity to this region 
of Ecuador.  In late 1999, the only road that provided access to and from Baños was the 
one connecting it with Ambato, the rest had all been damaged by many landslides and 
lahars.  However, it was noted in Ecuadorian newspapers that people were still traveling 
to and from the Amazon region by using tertiary roads (Hoy Digital 1999).  The roads are 
periodically repaired only to suffer further damage. 
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Population 
The Canton of Baños includes 5 parishes: Baños (urban), Lligua, Ulba, Rio Verde, and 
Rio Negro. In 1995, the population of Baños was recorded as 9,500 in the urban zone and 
1,490 in the rural areas, for a total of 15,416. In 1996, the reported population figures 
were 16,787 for the Baños Canton (Municipalidad Baños de Agua Santa 2001). More 
recent figures for 1999 report that the Canton of Baños has a population of 25,000, while 
the town of Baños proper had 17,000 residents. Neighboring villages add 8,000 more 
people (Associated Press 1999).  These most recent figures appear inflated given the 
population growth rate for the canton. Recent figures from the 2000 census were not yet 
available.  Field work has also shown that a large number of people have not returned to 
the community following the evacuation of 1999. 
 
Economy 
Tourism is the main economic activity in the town of Baños, with agriculture and cattle 
raising as the primary activities in the rural areas (Baños de Agua Santa 2000).  Because 
of the natural beauty of the surrounding areas, such as the Tungurahua volcano and the 
numerous hot springs and waterfalls, Baños is a major tourist destination.  People come 
to Baños to hike, ride horses, and relax in the thermal baths. According to one guidebook, 
Baños "is a major holiday resort" that boasts over 80 hotels, over 90 restaurants, and over 
15 tour companies (Murphy 1999:200). The tourist industry helps provide employment in 
other industries, such as bus transportation and also builds demand for agricultural 
products to meet the needs of the local service industry.  Indirect employment created 
from the tourist industry includes the bus and taxi drivers, whose services connect Baños 
to Ambato and Puyo, and farmers, whose crops supply local restaurants. With tourism 
however, come sanitation problems. Baños struggles with the problem of garbage 
collection because of inadequate collection equipment and poor employee benefits 
(Municipalidad Baños de Agua Santa 2001). 
 

 
Tourist street in Baños 
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Orchards, vegetable farms, aviculture, and dairy farming are the primary agricultural 
activities. Important crops include potatoes, lima beans, onions, garlic, tree tomatoes, 
peaches, apples, blackberries, and pears.  Along with crops, livestock is of great 
importance, primarily dairy and beef cattle (Ecuador Online 2000). 
 
History 
Baños was founded in 1570 by missionaries of the Dominican order, who came to 
convert the people living in the areas that are today Ambato, Pelileo, Patate and Canelos. 
Baños was also founded, in part, to provide a resting place for missionaries venturing into 
the Amazon region to convert the native groups living there  (Regina Angelorum 2000). 
In the middle of the 18th century the area was named Patate parish and had 1,000 
inhabitants. Later, in 1851 Baños became a parish as part of the Pillaro Canton, and  
Baños became the seat of the canton on December 16, 1944. 
 

 
Baños cathedral 

 
Area agriculture was severely impacted by the 1999 eruption and subsequent ash 
eruptions of Mount Tungurahua.  This and the forced evacuation of Baños had serious 
consequences on the local economy. The people of the town experienced displacement 
and the resultant stresses associated with leaving their homes, possessions, livelihoods, 
friends and familiar surroundings.  In many cases individuals also experienced a decline 
in their health.  These physical, economic and emotional losses were compounded by loss 
of faith in both the local and national political leadership and by a national economy in 
disarray (Tobin and Whiteford 2001a).  Many people returned to Baños in January 2000 
while the government evacuation order was still in force.  This return presented a major 
confrontation with the Ecuadorian military that was charged with enforcing the order.  A 
further shock for these early returnees was the fact that the economy of the town had been 
destroyed equally by the evacuation and the hazard threat.  It would be several more 
months before the evacuation order was lifted and more people returned to the area, 
although tourism continues to be depressed.   Moreover, the volcano hazard remains a 
constant.  Although a major explosive eruption that could easily destroy Baños has not 

 45



occurred, Mount Tungurahua provides residents of the town with ongoing reminders of 
its deadly potential. While the town proper has not experienced any significant ash fall 
due to topography and prevailing winds, the periodic steam and ash columns rising over 
the city and the sound of explosions within the crater make the volcano threat impossible 
to ignore. 
 
General Observations 
The barrio of La Fundicion (and parts of El Recreo) in Baños were similar to Penipe; 
there were few businesses and the people were not economically well off. While the two 
neighborhoods represent a variety of socioeconomic levels and family composition, 
combining the two into one study area provided the necessary number and sufficient 
variation of characteristics of households for the study. In this regard, Baños is an 
excellent research site.  It has experienced severe socio-economic consequences as a 
result of the forced evacuation, but has not had significant amounts of ash. 
 

 
Tourism using the local theme of the volcano 

 

 
Tourism advertising views of the active volcano 
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CHAPTER 5 
 
TUNGURAHUA VOLCANO 
ERUPTIONS, LAHARS 
AND ASH FALLS 

 
Lucille Lane 

 
INTRODUCTION 
 
Mount Tungurahua is located just south of the Equator, at 1.4670S and 78.4420W.  It is 
among a handful of active volcanoes in the Eastern Cordillera, one of two parallel ranges 
of the Andes that traverse Ecuador from north to south.   The volcano’s summit, at 5,023 
meters, rises imposingly from the surrounding countryside, where elevations are 
approximately in the 2,000- to 2,200-meter range.  Tungurahua, also known as The Black 
Giant, and locally as Mama Tungurahua, has the near-perfect, typical cone shape 
characteristic of a young stratovolcano (Hall et al.1999; GVP undated) that is actively 
building and helping to shape the landscape around it. 
 

Figure 1.  Tungurahua Volcano 

 
Tungurahua’s dark cone rises imposingly from the surrounding countryside 
justifying the volcano’s epithet, The Black Giant. 
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Two major regional rivers cut along the western and northern flanks of Tungurahua: the 
west-to-east flowing Pastaza and the south-to-north flowing Chambo.  The former is 
formed by the Chambo and Patate, which flows in from a northerly direction. The Pastaza 
originates at a point called Las Juntas (The Juncture), to the northwest of the volcano, 
approximately 6 kilometers west of the town of Baños, located at the northern base of 
Tungurahua, on a narrow terrace between the deep gorge cut by the Pastaza River and the 
steep, exposed remnants of an earlier Tungurahua (Hall et al. 1999).  Several smaller 
rivers that drain the volcano include the Ulba, immediately to the east of Baños proper, 
and the Vazcún, which runs through the westernmost portion of the town.   The valley of 
the Puela River forms a southern boundary to the volcano.  Baños is the largest town in 
the area but numerous small villages are located in close proximity to the rivers and 
principally along Tungurahua’s western and northwestern flanks, which are intersected 
by a series of quebradas (gorges) that emanate in a radial pattern from the summit. 
   

 
The valley of the Pastaza 

 

 
The valley of the Chambo 
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TUNGURAHUA’S PAST RECORD AND HAZARDS 
 
One of the aims of this study is to assess how respondents in communities in the hazard 
zone understand the hazardousness of the physical space they occupy with respect to the 
volcano.  To evaluate how these perceptions of risk coincide or differ from formal 
scientific assessments, a review of the geologic and historical record is in order, 
particularly a review of the last two millennia, although the geologic processes that have 
been building, destroying and rebuilding Tungurahua extend back more than 40,000 
years (Yepes 2002a).  These eruptive and formative activities, and associated hazards, 
have been studied extensively by scientists at Ecuador’s Escuela Politecnica Nacional, 
and by members of the French Institut de Recherches Pour le Développement.   The 
information in this section, which describes only the relatively recent record, is abstracted 
entirely from a paper prepared by these researchers in 1999 (Hall et al.), shortly before 
volcanic and seismic activity at Tungurahua again escalated, and the volcano became a 
serious threat to communities in the vicinity in September of that year. 
 
The present volcano (Tungurahua III), the third in a series of volcanic edifices, has been 
growing for about 2,300 years and has now rebuilt about half the former cone of its 
predecessor (Tungurahua II).  Some eight centuries before the arrival of the Spanish 
around 1500, Tungurahua started a cycle characterized by eruptions approximately every 
100 years.  In addition to the geologic record for the early part of this cycle, which 
includes thick avalanche and tephra deposits, three historic eruptions provide eye-witness 
confirmation of the volcano’s destructive capacity and hazards: typically pyroclastic 
flows, lava flows, lahars and tephra falls.  These are the events of 1773, 1886 and 1916-
18. The historical record also reports activity from 1641 through 1646, but Hall et al. 
(1999) note that this eruptive period has not yet been confirmed geologically. 
 
During the 1773 event, the Pastaza River was blocked by a massive lava flow that 
descended the volcano’s north-northwest flank; the 1886 eruption was marked by 
“numerous pyroclastic flows that descended different routes on the western flank,” (Hall 
et al. 1999:14) and a lava flow that created a dam across the Chambo; and finally, the 
1916-1918 period, which continued with minor eruptive activity until 1925, was also 
characterized by pyroclastic flows.  The Chambo and Pastaza were also blocked by 
pyroclastic flows and mudflows in 1918 (Yepes 2002a).   Lahars were common during all 
three of these historic eruptions, seriously endangering the then much smaller town of 
Baños, on the north, and the villages of Puela and Penipe to the southwest, as well as 
smaller communities along the western flanks.  Heavy ash fall also occurred on occasion 
during the three historic eruptions. 
 
 
A NEW CYCLE: 1999-? 
 
Tungurahua has been monitored scientifically since 1989 (Instituto Geofísico undated).  
In September 1999 the volcano gave serious indications that it was awakening from an 
80-year sleep: seismic activity and gas emissions were on the increase.  On September 8 
the volcano was placed on technical alert, and within days, on September 15, following 
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persistent tremors and the emission of a vapor column that extended to 2 km above the 
crater, the alert level was raised to yellow signifying that a major eruption was possible 
within weeks.  Three explosions on October 5, increasing gas emissions and, finally 
incandescence at the crater on October 13, convinced authorities that an explosive 
eruption was imminent, and the alert level was raised to orange on October 16 (Global 
Volcanism Program 1999).  This action resulted in a mandatory evacuation order for the 
town of Baños and of the smaller rural communities in similar high-risk areas 
neighboring the volcano.  Inhabitants of some villages, particularly those located at 
higher elevations, who had been experiencing ash fall regularly, seen the incandescence, 
felt the tremors, or heard the loud rumblings and roaring emanating from the volcano, had 
voluntarily started to leave the area before the official order was issued. 
 
Ecuador’s Civil Defense System recognizes four levels of alert: (1) WHITE alerts 
authorities that they must start preparing or updating mitigation plans in anticipation of 
the occurrence of an adverse event; (2) YELLOW, which may last weeks or months, 
requires verification that personnel and means are available to manage probable 
emergency situations and the execution of exercises and simulated evacuations; (3) 
ORANGE may last days or weeks.  It requires notification of the public that an 
emergency is possible and of any preparatory measures that should be taken; as well as 
the mobilization of personnel and equipment for a possible evacuation and intensification 
of community self-protection measures; (4) RED is the actual occurrence of the hazard.  
Duration may be hours or days.  Emergency plans are implemented or executed 
(translated from Dirección Nacional de Defensa Civil 2001). 
 
While the major explosive eruption anticipated in mid-October 1999 has not occurred as 
of this writing (August 2002), Tungurahua has engaged in an almost continuous display 
of activity, sometimes intense.  This activity included at least one pyroclastic flow that 
extended out 1,000 meters (GVP 1999), the ejection of incandescent material to heights 
sometimes several hundred of meters above the summit, numerous lahars, frequent ash 
fall, tremors and loud explosions, one of which was heard 75 kilometers away in Quito, 
the capital of Ecuador (GVP 2000). 
 
 
TWO PRINCIPAL CURRENT HAZARDS 
 
LAHARS 
Since October 1999, numerous lahars have descended the steep flanks of Tungurahua 
volcano, following the natural route afforded by the quebradas, or deep gullies, and 
cutting across roads vital for communication and economic activity (Table 5.1). This 
compilation is not complete as not all events may be noted in available official records. 
 
Lahars are generally mobilized following rainfall and have therefore been most frequent 
during the local rainy season.  The northwestern and western flanks are where most of 
these hazards have occurred, due in part to the heavier accumulation of ash fall on these 
slopes.  The fact that apart from the canton of Baños, the remainder of the high risk zone 
around the volcano remains on orange alert has not stopped many people from returning 
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to these lahar-prone areas.  One official, in 
a personal communication in early 2002, 
estimated that some 200 families were 
living on the volcano’s flanks in 
Tungurahua Province, while possibly as 
many as 2,000 people were believed to be 
in living in the areas between several 
quebradas in Chimborazo Province. The 
alert status for the Canton of Baños was 
downgraded to yellow on September 5, 
2000 by Resolution No. 2 issued the 
National Civil Defense authority.  This 
information is routinely appended to the 
daily activity reports on Tungurahua posted 
on the website of the Geophysics Institute. 
 
 
 
 
 
 
 

 
 

Site of a lahar that destroyed the Baños  road 
 
 

 
Sign outside Baños warning travelers of lahars 
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Table 5.1.  Tungurahua Volcano: Lahars (October 1999 – July 2002) 
DATE LOCATION COMMENTS 

18-24 Oct 1999 Chontapamba and Rea  Deposits on road between Penipe and Baños 
20 Nov 1999 Baños area – 2 events Both cut across highways; one was 20 m 

wide 
10 Dec 1999 Mudflows – no details Cut across three segments of Baños-Penipe 

road 
21 Jan 2000 Several mudflows – no details  
29 Jan 2000 2 mudflows Roads affected 
5-6 Feb 2000 Mudflows – no details  
October 2000 Frequent mudflows 
November 2000 Frequent mudflows 

 

19 Feb 2001 Cusúa gorge  
29-30 April 2001 Las Pampas, Cusúa, Hacienda and 

Achupashal sectors 
Lahars in Las Pampas area blocked Pelileo 
Baños road on 29th 

3 May 2001 Possible lahar recorded by monitors  
9-15 May 2001 Cusúa, Basural, Mandur, Vazcún and 

Ulba gorges 
Baños-Riobamba highway blocked 

11 June 2001 Quebrada Achupashal   
18-24 July 2001 Western flank 19 July lahars reached Baños-Riobamba 

highway 
11-12 Sept 2001 Path followed not given Penipe 
14-16 Dec 2001 Lahars  
29 Dec 2001 Juive Grande Gorge Las Pampas and Los Pájaros sectors affected 
9 Jan 2001 Western flank  
6 Feb2001 Path followed not given Las Pampas 
19 Feb 2002 Chontapamba sector  
7 Apr 2002 North flank Blocked Ambato-Baños highway 
28 Apr 2002 3 lahars - Path followed not given  
1 May 2002 Path followed not given Las Pampas 
3 Jun 2002 Traveled northwest  
Compiled from GVP monthly and weekly reports for 1999, 2000, 2001 and 2002. 
 
 
ASH FALLS 
 
Characteristics and Composition 
Ash from Tungurahua is generally fine-grained (GVP 2000).  A sample of dry ash taken 
by the Instituto Geofísico at Guano in Chimborazo Province on January 20, 2000, was 
analyzed by the US Geological Survey and found to have a high percentage of silicon 
oxide (SiO2) (Figures 5.1 and 5.2). 
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Figure 5.1.  Guano (Chimborazo) Ash Sample.  Chemical Compounds 
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Figure 5.2. Guano (Chimborazo) Ash  Sample. Chemical Elements 
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Distribution and frequency of ash fall 
Ash fall has been a common occurrence for the past three years for communities located 
approximately to the west and southwest of Mt. Tungurahua, mainly in Riobamba, 
Penipe and Guano cantons in Chimborazo Province, and in parts of Ambato, Baños, 
Pelileo, Quero, Mocha and Tisaleo cantons in Tungurahua Province, although 
communities in other areas have also been affected. For example on 14-15 February 
2000, ash was reported to the north-northwest of the volcano, in the towns of Píllaro, 
Latacunga and Salcedo, with up to 1 mm deposited on that occasion as far as 10 km from 
Mt. Tungurahua (GVP 2000).  Besides showering down on the neighboring countryside, 
on occasions ash has been carried by prevailing, higher altitude winds hundreds of miles 
away, toward the Ecuadorian coastline and out over the Pacific (Figures 5.3 and 5.4).  
The town of Baños itself, at the volcano’s northern base, has experienced ash fall only 
infrequently due to the prevailing winds that generally push the ash plume toward the 
west and southwest. This figure, developed from NOAA satellite imagery, clearly shows 
the ash plume from Tungurahua extending out to the Pacific. 
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Figure 5.3.  Upper-Altitude Ash Plume From Tungurahua Volcano 
(August 6, 2001) 

 
 

Source: Washington VAAC 2001 
 
                     

During the first weeks of intense activity in late 1999 up to one centimeter of 
accumulated ash was reported in an area (GVP 1999).  Frequent emissions continued 
throughout 2000 and 2001, with ash plumes or steam-and-ash plumes becoming a 
familiar part of the local landscape.  An eruption in early February 2000 produced a high 
altitude cloud consisting of a 12-kilometer wide band of thick ash, a 27-kilometer wide 
band of finer ash and an additional 26-kilometer band suspected to contain ash (Figure 
5.4).   On several occasions ash columns towered to 12 kilometers above sea level and 
one reached to 13 kilometers (GVP 2001).  Throughout the period several centimeters of 
ash would be deposited on the lower west flank of the cone; farther west thicknesses were 
millimeters deep.  When ash deposit thicknesses are mentioned in the reports of the 
Global Volcanism Program they generally range from 0.5- to 2.0-millimeters. 
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Figure 5.4. Upper-Altitude Ash Plume From Tungurahua Volcano 
(February 12, 2001) 

 

 
 

 Source: Washington VAAC 2000. 
 
Early in August 2001 there was a marked increase in activity and on August 5 a strong 
eruption sent a massive ash column to approximately 7.5 km above the crater (GVP 
2001).  This, and subsequent emissions through August 26, generated between 10 and 15 
million metric tons of ash according to estimates by the Instituto Geofísico (GVP 2001).  
Depths of ash greater than 10 millimeters were reported in some locations (El Universo, 
19 August 2001), with one newspaper quoting a scientist asserting depths of between 1.6 
to 2.0 centimeters in places (La Hora, 19 August 2001).  An estimated 39,000 people 
were affected.  The ash blanketed 53,597 hectares of farmland and pastures, destroying or 
endangering crops and livestock and damaging more than 3,100 houses (OCHA 2001). 
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Tungurahua engaged in another episode from 
September 12 through the 25th depositing ash 
to the north in Pondoa, Runtun and Baños, to 
the southwest in Quero, Penipe and Riobamba, 
and to the west in Pillate, Juive, Cotaló, and 
Bilbao, before settling into its usual pattern of 
small but regular emissions (GVP 2001). 
 
Almost exactly one year to the day after the 
August 2001 eruptions it appeared that another 
cycle of intense emissions was underway:  
press reports during the first weeks of the 
month indicated a similar pattern of heavy ash 
fall to the west and southwest of the volcano, 
affecting 40 communities in Quero canton as 
well as other portions of southern Tungurahua 
Province and parts of northern Chimborazo, 
prompting farmers to attempt to evacuate their 
herds (El Universo 2002).  At the time, the 
deepest ash fall was measured at 2.5 mm (La 
Hora 2002). 

Crop damage from ash 
 
Analysis of the several ash falls is shown in Tables 5.2 through 5.5. These tests were 
undertaken by the United States Geological Survey Laboratory at Menlo Park, California. 
Hugo Yepes, in a personal communication (2002b), explains the various chemical 
analyses thus: “All major elements are reported in their simple oxide form and are not an 
indication of the mineral forms that these elements take.  Therefore, some elements are 
presented as different minerals from the ions that actually appear in the ash samples.   
 

 
Periodic ash falls have created severe hardships for farmers in the area 
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There is no significant change in the percentages of elements over the period of study.  
Geologically, the sample from August 2001 contained less silica (approximately one 
percent) which means that the magma at this time was a little more basic.  The rest of the 
oxides are within one percent of variation. To what extent these variations have 
implications on human health is debatable.  The Pan American Health Organization 
(PAHO) has expressed concern over the titanium content in these samples, but the form 
this takes, ilmenite (FeTiO3), is not as an oxide.  According to the USGS, ilmenite could 
be a pulmonary irritant in respirable sizes, but this is not nearly as toxic as crystalline 
silica, asbestos, or some other minerals.” 
 

Table 5.2. Mt Tungurahua Ash Content 

Date Location Silicon 
Oxide 

Aluminum 
Oxide Iron Oxide Magnesium 

Oxide 
Calcium 
Oxide 

  % % % % % 
11/02/99 H. Guadalupe 58.5 17.3 6.81 3.68 6.58 
11/07/99 Cotalo 58.4 17.1 7.01 4.04 6.61 
11/13/99 H. Guadalupe 58.5 17.1 6.92 3.93 6.53 
12/06/99 Cotaló 58.4 17.2 6.93 3.92 6.57 
12/07/99 H. Guadalupe 58.4 17 7.13 4.09 6.52 
1/01/00 Guano, Chimborazo 58.3 17 7.05 4.15 6.73 
8/01/01 Pailitas (Cotaló) 57.3 16.8 7.54 4.72 7.05 
 
 

Table 5.3. Mt Tungurahua Ash Content 

Date Location Sodium 
Oxide 

Potassium 
Oxide 

Titanium 
Oxide 

Phos- 
phorous 
Oxide 

Manga- nese 
Oxide 

  % % % % % 
11/02/99 H. Guadalupe 4.04 1.71 0.89 0.35 0.1 
11/07/99 Cotaló 3.87 1.68 0.87 0.33 0.11 
11/13/99 H. Guadalupe 3.94 1.7 0.88 0.34 0.11 
12/06/99 Cotaló 3.99 1.7 0.87 0.32 0.11 
12/07/99 H. Guadalupe 3.89 1.7 0.87 0.33 0.11 
1/01/00 Guano, Chimborazo 3.78 1.65 0.88 0.3 0.11 
8/01/01 Pailitas (Cotaló) 3.73 1.6 0.88 0.25 0.12 
 

Table 5.4. Mt Tungurahua Ash Content 

Date Location Rubidium Strontium Yttrium Zirconium Niobium 

  ppm ppm ppm ppm ppm 
11/02/99 H. Guadalupe 46 624 16 146 7 
11/07/99 Cotaló 46 643 16 146 7 
11/13/99 H. Guadalupe - - - - - 
12/06/99 Cotaló 45 655 15 146 7 
12/07/99 H. Guadalupe 46 640 15 150 8 
1/01/00 Guano, Chimborazo 45 640 15 143 6 
8/01/01 Pailitas (Cotaló) 44 609 16  144 6 
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Table 5.5. Mt Tungurahua Ash Content 

Date Location Barium Vanadium Chromium Nickel Copper Zinc 

  ppm ppm ppm ppm ppm ppm 
11/02/99 H. Guadalupe 859 143 74 35 60 84 
11/07/99 Cotaló 891 139 65 31 55 91 
11/13/99 H. Guadalupe - - - - - - 
12/06/99 Cotaló 1087 136 60 33 55 87 
12/07/99 H. Guadalupe 846 140 64 35 55 87 
1/01/00 Guano, Chimborazo 896 148 69 35 48 88 
8/01/01 Pailitas (Cotaló) 726 161 93 41 57 90 

 
 
CONCLUSIONS 
 
The hazardousness of Tungurahua Volcano resides in good part in the mountain’s 
eruptive characteristics.  Following decades of quiescence, Tungurahua starts an extended 
period of activity of uncertain duration, marked by oft-times violent eruptions and the 
effusive emission of ash over thousands of hectares.  Will Mama Tungurahua go back to 
sleep next week, next month, or several years from now?   Given this uncertainty, how 
should the thousands of people who live in the hazard zone conduct their lives?  Can 
high-risk communities like Baños, avoid being lulled into a false sense of security 
because they have, so far, escaped the most pernicious, direct effects of the current 
eruptive cycle? 
 
Certainly improved understanding of the processes at work within the volcano can help 
anticipate some of the hazards.  This, combined with enhanced monitoring, efficient 
advance warning systems and effective emergency preparedness, could save lives but 
ultimately, those who live in the most hazard-prone areas must have acceptable 
alternatives available to them.  Lacking choices that meet economic, cultural and 
emotional needs, people will continue to place themselves at the mercy of Mama 
Tungurahua.   
                  
 
 



CHAPTER 6 
 
EPIDEMIOLOGICAL 
REVIEW: THE CANTONS OF 
BAÑOS, PENIPE, AND 
PELILEO 
 
 
PRINCIPAL OBJECTIVES 
 
The team collected extensive national and provincial data from epidemiological records 
for 1995 through 2001 to determine changes in overall disease rates for the period 
immediately before and immediately after both the eruption of Mt Tungurahua and the 
initial evacuation.  Data were compiled on Penipe and its Canton in Chimborazo 
Province, and the cantons of Pelileo and Baños, located in the adjacent province of 
Tungurahua. These data included the following categories: the number of medical 
consultations for diseases suspected of having a relationship to the volcano and ash; 
information on hospital discharge records of the same diseases; overall mortality rates 
that included cause-specific mortality details. The purpose of this chapter is to review the 
major findings of these data and to provide an analysis of the results in relation to the 
study research questions. 
 
 
SOURCE OF INFORMATION AND LIMITATIONS OF DATA 
 
Data were collected from several sources: 
 

• Daily Reports from the Ministry of Health outpatient health services in all three 
cantons. 

 
1) Baños Canton Hospital 
2) Penipe Health Center 
3) Pelileo Canton Hospital 
 

• Discharges and Vital Statistics Yearbooks from the National Census and Statistics 
Institute (INEC). 

 
• Data from INEC on the three cantons under study, provinces of Chimborazo and 

Tungurahua, and on the national level. 
 
 
The most comprehensive data come from the Baños Canton Hospital with information 
generally complete from 1995 to 2001. However, Baños was evacuated from October to 
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July in 1999, so people received medical consultation elsewhere, including in the 
evacuation shelters. The data from the shelters was incorporated into records for the year 
2000, so the results may show an artificial increase in consultations for this year and a 
lower value for 1999. The shelter forms did not specify dates, so it was not possible to 
allocate these forms by dates between 1999 and 2000.  It should be noted, that many 
people returned to Baños before July, but the hospital did not become fully operational 
until then. In contrast, the data from the Penipe Health Center and from the Pelileo 
Canton Hospital were often not well organized and sometimes incomplete. For these two 
towns, data were only available from 1996, and in Penipe the months of May and 
December 1997 were incomplete.  
 
The data collection proceeded in two stages. First, the team gathered data from the Baños 
Canton Hospital records. Many different diseases were analyzed to ascertain the health 
status of the population of the canton. Similar data were then collected from the Pelileo 
Hospital and the Penipe Health Center. The second stage involved collecting information 
from the National Census and Statistics Institute (INEC), at the local, provincial and 
national levels. This information was divided by age category. All the data collected were 
entered into tables using Microsoft Excel software and used to generate graphs for 
analysis. 
 
 
DISEASES SELECTED FOR STUDY 
 
The following diseases were identified for epidemiological tracking: acute respiratory 
diseases, including upper acute respiratory tract infections (ARI) and lower respiratory 
tract infections such as pneumonia, gastritis, gastric ulcer, hypertension, pulmonary 
tuberculosis, diarrheal diseases, and malnutrition. As noted in the literature review, ash is 
associated not only with acute respiratory diseases but can also reactivate pulmonary 
tuberculosis in past sufferers and cause an increase in diarrheal disease among young 
children. Indeed, acute respiratory diseases accounted for approximately two-thirds of the 
medical consultations during the 1995-2001 period in all the three cantons. 
Gastronomical diseases, which are associated with stress, were also included in the 
analysis. 
 
Further justification for studying these diseases in relation to the volcano is shown in a 
recent Bulletin of the Ecuadorian Ministry of Public Health (MSP, 2000).  These data 
compare the morbidity of various diseases in parts of Tungurahua and Chimborazo 
Provinces for the period October 16th until the end of the year for 1998 and 1999.  This 
contrasts the number of cases observed immediately following the eruption of Mt. 
Tungurahua with data for same period for the preceding year.  Table 6.1. shows the 
records for daily outpatient records and hospital records from health clinics and hospitals 
in the provinces of Tungurahua (7 areas) and Chimborazo (2 areas). 
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Table 6.1.  Morbidity of Areas Affected by Ash Fall  
Following the Eruption of Mt. Tungurahua. Ecuador 1998-1999 

 
Morbidity 

1998 
Oct. 16 – Dec. 31 

No. cases 

1999 
Oct. 16 – Dec. 31 

No. cases 

Increase 
(number of 

times) 
Upper respiratory infections 1620 4171 2.6 
Lower respiratory infections 162 405 2.5 
Conjunctivitis 73 170 2.3 
Tuberculosis 24 54 2.3 
Asthma 9 19 2.1 
Dermatitis 110 205 1.9 
Gastritis and duodenitis 85 142 1.7 
Diarrhea and gastroenteritis 462 598 1.3 
Intestinal parasites 789 979 1.2 
Traumas 101 70 0.7 
Subtotal of 10 causes 3435 6813 2.0 
Other causes 1517 2771 1.8 
TOTAL 4952 9584 1.9 
Source: Organizacion Panamericana de Salud and Organizacion Mundial de Salud 

(2000)  
 
These data show that while the overall increase in morbidity was 1.9 times, the rate of 
increase for respiratory infections was between 2.5 and 2.6 times. These MSP (2000) data 
combined with the literature on the association between volcanic ash and various diseases 
justifies the collection of the information for the purposes of the present research study. 
The following section of this chapter will present the results of the data collection on the 
diseases most relevant to the research questions. The results sections will be followed by 
an analysis of the data in relation to the research questions of the present research study. 
 
 
RESULTS FROM MEDICAL CONSULTATIONS 
 
Overall Results of Medical Consultations 
 
Baños Canton 
Between 1995 and 2001, Baños Canton Hospital registered 14,495 outpatient 
consultations. The average number of outpatient consultations for the period is 2,071 per 
year (Figure 6.1). The maximum number of outpatient consultations was 3,595 in 2000, 
and the minimum number was 1,304 in 1999. During 1999, the year of the evacuation, 
there was a decrease in the number of medical consultations, but the amount nearly 
tripled in 2000. This result may be an artifact of the consultations registered in the 
shelters being counted in with the 2000 data. Nevertheless, compared to figures from 
1999, there is an increase in outpatient consultations in both 2000 and 2001.  
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Figure 6.1.  Yearly Outpatient Consultations 1995-2001 
Yearly Outpatient Consultations. 

Baños Canton Hospital (MOH), 1995-2001

0

1,000

2,000

3,000

4,000

C
on

su
lta

tio
ns

Consultations 1,651 1,727 1,440 2,228 1,304 3,595 2,550

1995 1996 1997 1998 1999 2000 2001

 
 
The range of distribution by age groups was from 14 to 31 percent (Figure 6.2). While the 
largest percentage was expected in the youngest age group, the highest proportion of 
consultations actually occurred in the 15 to 49 year age group (31 percent). The report 
notes that the consultations included health promotion as well as maternal and child 
health. 
 

Figure 6.2.  Outpatient Consultations by Age Group 

Total Medical Consultations by Age Group, Baños Canton Hospital 
(MOH), 1995-2001
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All age-specific rates by 100,000 inhabitants decreased until 1997 but then increased in 
1998, especially for the under five age group (Figure 6.3). The decrease in 1999 is most 
likely attributable to the hospital closure during the last three months of the year. This 
may partly explain the increases observed in 2000, which included all outpatient 
consultations given in the shelters for the latter part of 1999. The figures show that 
outpatient consultations for all causes were much higher in the under five age group. 
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Figure 6.3.  Age-Specific Rates for All Causes 
Age-Specific Medical Consultation Rates for all Causes by 100,000 

inhabitants, Canton of Baños, 1995-2001
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Penipe Canton  
In Penipe Canton, a total of 7,228 medical consultations occurred during the period with 
nearly half of them in 1999 and 2001. The average number of consultations per year was 
1,033. The maximum number of medical consultations (1,965) was observed in 2001, and 
the minimum number (454) was registered in 1997 (Figure 6.4). 
 

Figure 6.4.  Yearly Outpatient Consultations 1995-2001 
Outpatient Consultations by Year. 

Penipe Health Center (MOH), 1995-2001
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The percentages by age group ranged from 13 to 25 percent. The maximum percentage of 
medical consultations (25%) occurred in the 15 to 49 age group (Figure 6.5). While rates 
showed a general trend towards an improvement in health status from 1995 to 1998, 
beginning in 1999, age-specific outpatient consultation rates per 100,000 people 
increased (Figure 6.6). In the less than one-year age category, rates steadily rose from 
1999 to 2001. The rates for the one to four age group and the over 50 age group showed 
similar trends by decreasing slightly in 2000 and then increasing to above 1999 levels in 
2001. Rates were higher in all age groups in 2001 than in previous years. 
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Figure 6.5.  Outpatient Consultations by Age Group 

Total Medical Consultations by Age Group, Penipe Health Center 
(MOH), 1995-2001
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Figure 6.6.  Age-Specific Rates for All Causes 
Age-Specific Outpatient Consultation Rates for all Causes by 100,000 

inhabitants, Canton of Penipe, 1995-2001
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Pelileo Canton 
The data for Pelileo Canton for 1995 was incomplete, so the record runs from 1996 to 
2001. The total number of medical consultations for the period was 10,482; the mean 
number of medical consultations was 1,497 per year; the maximum number, 3,121, 
occurred in 1998, and the minimum number of consultations was observed in 1996 at 
590. There was an increasing trend of outpatient consultations from 1996 to 1998, but in 
1999 the number dropped and remained relatively constant during the following years 
(Figure 6.7). 
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Figure 6.7.  Yearly Outpatient Consultations 1995-2001 
Outpatient Consultations by Year. Pelileo Canton Hospital

 (MOH), 1996-2001
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Broken down by age categories, the range of percentages varied from 12 to 31 percent 
(Figure 6.8). The highest percentage was observed among patients between 15 and 49 
years (31 percent). 
 

Figure 6.8.  Outpatient Consultations by Age Group 

Total Medical Consultations by Age Group, Pelileo, 1995-2001
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Age-specific outpatient consultation rates for all causes remained relatively constant from 
1999 to 2001. In 1998, the rates for all age groups, except the 5 to 14 age group, were 
proportionately higher compared to all other years. Similar to the trend in Baños and 
Penipe, children under five comprised the highest rates of all age groups (Figure 6.9). 
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Figure 6.9.  Age-Specific Rates for All Causes 
Age-Specific Outpatient Consultation Rates for all Causes by 100,000 

inhabitants, Canton of Pelileo, 1996-2001
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Diseases Potentially Related to Ash/Evacuation 
 
Acute respiratory infections, including pneumonia, and diarrheal diseases were the main 
causes for seeking medical help. Together they represented 28 percent of all consultations 
in Baños, 41.2 percent in Penipe and 23.6 percent in Pelileo. The incidence rates of these 
diseases are related to nutrition, sanitation and living conditions.  
 
The Ecuadorian team also examined pulmonary tuberculosis and malnutrition, as well as 
some other diseases that are associated with unhealthy living conditions common to 
developing countries, like hepatitis and sexually transmitted diseases, and some related to 
stress like gastritis, gastric ulcers, and hypertension. This chapter will examine the 
medical consultations of the highest frequency diseases identified, which include acute 
respiratory infections, pneumonia, and diarrheal diseases. 
 
Acute Respiratory Infection Medical Consultations 
 
Baños Canton 
Acute respiratory infections (ARI) accounted for 21 percent of all medical outpatient 
consultations administered in Baños during1995 through 2001 (Figure 6.10). The average 
rate during the time period was 3,667 per 100,000 people, but the maximum rate peaked 
in 1998 at 4,682 per 100,000 people. The minimum rate occurred in 1999, possibly a 
result of the hospital closure during the evacuation of October 1999. Rates increased 
again in 2000 and 2001, particularly in 2000 because data from the shelters were 
incorporated into the data for that year. 
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Figure 6.10.  Acute Respiratory Infections per 100,000 Inhabitants 
Outpatient Consultation Rates  for Acute Respiratory Infections by 

100,000 inhabitants, Baños Canton Hospital (MOH), 1995-2001
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Children less than one-year-old were the most affected during the period, specifically 
beginning in 1998. This is followed by the one to four age group which was observed to 
have higher rates than the other age groups. 
 

Figure 6.11.  Acute Respiratory Infections per 100,000 Inhabitants by Age 
Age-Specific Outpatient Consultation Rates for Acute Respiratory 

Infections by 100,000 inhabitants, Canton of Baños, 1995-2001
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Penipe Canton 
Outpatient consultations for ARI accounted for 31.2 percent of all consultations during 
the seven-year time period, but in 2000 they represented 44 percent of all consultations. 
The average rate during the time period was 3,716 per 100,000 people. The maximum 
rate occurred in 2001 with 8,226 per 100,000 people, and the minimum rate was observed 
in 1997 with 1,423 per 100,000 people. The three years at the end of the time period had 
the highest rates (Figure 6.12). 
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Figure 6.12.  Acute Respiratory Infections per 100,000 Inhabitants 
Outpatient Consultation Rates for Acute Respiratory Infections by 100,000 

inhabitants, Canton of Penipe, 1995-2001
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The most affected age group was children under five (Figure 6.13). This age group 
comprised 49 percent of all consultations during the period. This was followed by 
children in the one to four age category. The highest rates among older adults as well as 
the aforementioned two youngest categories were observed between 1999 and 2001. 
 

Figure 6.13.  Acute Respiratory Infections per 100,000 Inhabitants by Age 
Age-Specific Outpatient Consultation Rates for Acute Respiratory 

Infections by 100,000 inhabitants, Canton of Penipe, 1995-2001
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Pelileo Canton 
In the Pelileo Canton, ARI accounted for 16.9 percent of all medical consultations during 
the time period (Figure 6.14). The majority of consultations (51 percent) was 
administered to children under five. The mean number of medical consultations was 
2,537 per 100,000 people. The maximum rate was 3,948 in 1999, and the minimum rate 
was 947 per 100,000 people in 1996. Beginning in 1998, medical consultation rates for 
ARI showed a gradual increase. 
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Figure 6.14.  Acute Respiratory Infections per 100,000 Inhabitants 
Outpatient Consultation Rates  for Acute Respiratory Infections by 100,000 

inhabitants, Pelileo, 1996-2001
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Age-specific rates were highest in the children under one-year-old age group (Figure 
6.15). The second highest rates were observed in the age group of children between one 
and four years old. 
 

Figure 6.15.  Acute Respiratory Infections per 100,000 Inhabitants by Age 
Age-Specific Outpatient Consultation Rates  for Acute Respiratory 

Infections by 100,000 inhabitants, Pelileo, 1995-2001
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Pneumonia Medical Consultations 
 
Baños Canton 
In Baños, outpatient medical consultations for pneumonia represented one percent of all 
consultations given during the period and more than 50 percent of these medical 
consultations were provided to children under five. The average rate of medical 
consultations over the seven-year period was 171 per 100,000 people; the maximum rate 
was observed in 1996 with 340 per 100,000 people, and the minimum rate occurred the 
following year with 114 per 100,000 people (Figure 6.16). 
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Figure 6.16.  Pneumonia per 100,000 Inhabitants 
Outpatient Consultation Rates  for Pneumonia by 100,000 inhabitants, 

Baños, 1995-2001
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The age-specific rates were highest in the youngest age category, even in 1999 when the 
hospital was closed for three months at the end of the year (Figure 6.17). The rates 
decreased in this age category in 2000 and 2001. The second highest rates were among 
children between one and four years, especially during the last three years. 
 

Figure 6.17.  Pneumonia per 100,000 Inhabitants by Age 
Age-Specific Outpatient Consultation Rates for Pneumonia by 100,000 

inhabitants, Baños, 1995-2001
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Penipe Canton 
Pneumonia accounted for 4.4 percent of all medical outpatient consultations given in 
Penipe during the time period, with children under five receiving the most medical 
consultations for pneumonia (51 percent). The average rate of medical consultations for 
the period was 185 per 100,000 people. The maximum rate was 285 per 100,000 people 
in 1999, and the minimum rate was 53 per 100,000 people in 1996. Besides the low rate 
in 1998, rates were higher beginning in 1997 than the previous two years (Figure 6.18). 
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Figure 6.18.  Pneumonia per 100,000 Inhabitants  
Outpatient Consultation Rates  for Pneumonia by 100,000 inhabitants, 

Penipe, 1995-2001
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Age-specific outpatient consultation rates were highest in children less than one-year-old 
but decreased after the peak in 1999 (Figure 6.19). Beginning in 1998, the rates showed a 
gradual increase in adults over 50 years old. 
 

Figure 6.19.  Pneumonia per 100,000 Inhabitants by Age 
Age-Specific Outpatient Consultation Rates for Pneumonia by 100,000 

inhabitants, Penipe, 1995-2001

0

500

1,000
1,500

2,000

2,500

3,000

1995 1996 1997 1998 1999 2000 2001

R
at

e/
10

0,
00

0 
in

h. Total

 < 1 year

 1 - 4 years

 5 - 14 years

 15 - 49 years

 = / > 50 years

 
 
 
Pelileo Canton 
Pneumonia accounted for 0.9 percent of all outpatient consultations in Pelileo during the 
period. Children under five received 45 percent of all medical consultations for 
pneumonia. The average rate of medical consultations for pneumonia was 129 per 
100,000 people. The rates of consultations per 100,000 inhabitants were relatively 
constant during the period, with a slight increase in 2001. The maximum rate occurred in 
this year at 172 per 100,000 people, and the minimum rate was observed in 1996 at 113 
per 100,000 people (Figure 6.20). 
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Figure 6.20.  Pneumonia per 100,000 Inhabitants  
Outpatient Consultation Rates for Pneumonia by 100,000 inhabitants, 

Pelileo, 1996-2001
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The age group most affected by pneumonia occurred in the age group less one-year-old 
(Figure 6.21). This was followed by the one to four age group. The rate for the age group 
older than 50 years increased in 1998 and 2001. In 1998, the rate for the one to four age 
category was similar to the over 50 age group. 
 

Figure 6.21.  Pneumonia per 100,000 Inhabitants by Age 
Age-Specific Outpatient Consultation Rates for Pneumonia by 100,000 

inhabitants, Pelileo, 1995-2001
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Diarrheal Diseases Medical Consultations 
 
Baños Canton 
Diarrheal diseases accounted for six percent of all medical outpatient consultations 
administered during the time period. The majority of medical consultations (53 percent) 
were administered to children under five. The average rate of outpatient consultations 
was 1,069 per 100,000 people. The maximum rate was observed in 1998 at 1,702 per 
100,000 people, and the minimum rate occurred in 1996 with 770 per 100,000 people. 
Between 1999 and 2001, there was a gradual increase in rates (Figure 6.22). 
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Figure 6.22.  Diarrheal Diseases per 100,000 Inhabitants  
Outpatient Consultation Rates for Diarrheal Diseases by 100,000 

Inhabitants, Baños, 1995-2001
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Age-specific rates were highest in the under one-year-old age category, followed by the 
one to four-year-old category (Figure 6.23). For both of these high rate categories, there 
was fluctuation throughout the time period.  
 

Figure 6.23.  Diarrheal Diseases per 100,000 Inhabitants by Age 
Age-Specific Outpatient Consultation Rates for Diarrheal Diseases by 

100,000 inhabitants, Baños, 1995-2001
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Penipe Canton 
Diarrheal diseases accounted for 7.7 percent of all outpatient consultations during the 
time period. This percentage was higher than those of Baños and Pelileo. The majority of 
medical consultations (75 percent) were administered to children under five. The average 
rate of outpatient consultations was 1,033 per 100,000 people. The maximum rate was 
observed in 2001 with 1,788 per 100,000 people, and the minimum rate reported is 642 
per 100,000 people in 1998. In 1999 the rate is more than twice the rate of 1998, and in 
2001, the rate is nearly double that of 2000 (Figure 6.24). 
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Figure 6.24.  Diarrheal Diseases per 100,000 Inhabitants 
Outpatient Consultation Rates for Diarrheal Diseases by 100,000 

inhabitants, Penipe, 1995-2001
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The most affected age group is the under one-year-old category, while the next highest 
rates occurred in the one to four age group. The rates are highest in these two age 
categories between 1999 and 2001 (Figure 2.25).  
 

Figure 6.25.  Diarrheal Diseases per 100,000 Inhabitants by Age 
Age-Specific Outpatient Consultation Rates for Diarrheal Diseases by 

100,000 inhabitants, Penipe, 1995-2001
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Pelileo Canton 
Diarrheal diseases accounted for 5.8 percent of all outpatient consultations that occurred 
during the period. Children under five received 63 percent of all medical consultations. 
The average rate of medical consultations for diarrheal diseases was 895 per 100,000 
people. The maximum rate occurred in 2000 with 999 per 100,000 people, and the 
minimum rate was observed in 1996 with 731 per 100,000 people. The outpatient 
consultation rates remained relatively constant over the time period, increasing slightly at 
the end of the time period (Figure 6.26). 
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Figure 6.26.  Diarrheal Diseases per 100,000 Inhabitants 
Outpatient Consultation Rates for Diarrheal Diseases by 100,000 

inhabitants, Pelileo, 1995-2001
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Age-specific rates increased in children under five over the time period, particularly 
among children less than one-year-old. The rates peaked in 2000 for the youngest age 
category and in 2001 for the second youngest age category (Figure 6.27). 
 

Figure 6.27.  Diarrheal Diseases per 100,000 Inhabitants by Age 
Age-Specific Outpatient Consultation Rates for Diarrheal Diseases by 

100,000 inhabitants, Penipe, 1995-2001
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ANALYSIS OF MEDICAL CONSULTATIONS 
 
Overall Results of Medical Consultations 
 
Comparing the three cantons, the maximum rate of medical consultations was observed 
in Baños in 2000 with 30,056 consultations per 100,000 people. The minimum rate of 
6,074 medical consultations per 100,000 people occurred in Pelileo in 1996. The high 
rate observed in Baños compared with the previous year might be a result of all of the 
medical consultations registered during the evacuation period (October 1999 through at 
least March 2000) being counted with the 2000 data. This suggests that the high rates 
observed in Pelileo in 1998 of 28,401 per 100,000 people might be attributed to fewer 
interruptions of health strikes than previous years and a worsening social and economic 
crisis. 
 
In 1999, the rate of medical consultations doubled in Penipe possibly due to the health 
problems people were suffering from the ash fall. In addition, people from neighboring 
areas were evacuated to Penipe so the number of potential people receiving medical 
consultation also increased.  
 
Between 1999 and 2001, rates in Pelileo did not fluctuate greatly. In 2001, rates in Baños 
were higher than pre-1999 rates suggesting that the health effects of volcano combined 
with economic troubles continued to affect people.  
 
Comparing the age distribution of the three cantons seeking medical consultation, the 
greatest percentage variation occurred in the five to 14 age group, at seven percent 
difference (Figure 6.28). The variation between the other age groups ranges from three to 
six percent difference. In all cantons, children under five represented the highest rates of 
medical consultation. 
 

Figure 6.28.  Acute Respiratory Infections per 100,000 Inhabitants 
Outpatient Consultation Rates for all Causes by 100,000 inhabitants, 

Baños, Penipe and Pelileo, 1995-2001
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Acute Respiratory Infection Medical Consultations 
 
ARIs are among the leading causes of deaths in the under five age group in developing 
countries. ARIs lead to childhood pneumonia, which is preventable with antibiotics; 
however access to medicine is limited in some developing countries such as Ecuador, and 
often ARIs are not properly diagnosed when life-threatening.  
 
Beginning in 1998, there was a general trend toward an increase in ARIs for all three 
cantons, perhaps due in part to the economic crisis. The crisis was more acute in the 
Penipe Canton with the additional problems of exposure to volcanic ash. While ARI 
medical consultation rates also increased in Pelileo in 1999, the rates leveled off in 2000 
and 2001. 
 
Comparing the percentages of medical consultations related to ARI, Penipe had the 
highest percentage at 31.2 percent. This is nearly double the percentage of Pelileo (16.9 
percent). The percentage in Baños was between these two percentages at 21 percent. 
ARIs, therefore, became the most common reason for seeking medical consultation in 
Penipe in 2000, representing 44 percent of all consultations, even though rates were 
higher in 1999 and 2001. The ash fall affecting Penipe may explain the much higher rates 
of medical consultations for ARIs compared to the other two cantons. 
 
As in the overall medical consultations, the rates in Baños in 2000 were inflated because 
they included the shelter records from 1999. Baños had slightly higher rates in 2000 and 
2001 than previous years, with the exception of 1998, when the economic crisis took 
place. Although the ash did not affect Baños as much as it did in Penipe, the negative 
effects of the volcano on tourism revenue may have caused a general impoverishment of 
the people in the town (Figure 6.29). 
 

Figure 6.29.  Acute Respiratory Infections per 100,000 Inhabitants 
Outpatient Consultation Rates  for Acute Respiratory Infections by 100,000 

inhabitants, Baños, Penipe and Pelileo, 1995-2001
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The preceding data suggest that exposure to ash may have contributed more to ARIs than 
evacuation experience because of differences in the rates between Penipe and Baños. The 
first research question asks whether evacuation is associated with higher levels of 
respiratory disease as measured by levels of upper and lower respiratory problems. The 
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epidemiological data do not demonstrate an increase in ARI outpatient consultation rates 
in Baños after 1999. There is only a slight increase in 2000, less than expected because of 
the artificially inflated numbers for 2000 because of the problems with the data as 
previously noted for 1999 and 2000.  
 
In contrast, the outpatient consultation rates for ARI nearly quadrupled in Penipe in 1999, 
and in 2001 the rate nearly doubled from the previous year, with the highest rates 
observed in the under five age group. Therefore, the epidemiological data do support the 
second research question, that exposure to high levels of ash fall are associated with 
higher levels of both upper and lower respiratory problems. 
  
In 2000, Pelileo had the lowest ARI rate of the three cantons (3,226 per 100,000 
compared to Baños at 3,988 per 100,000 and Penipe at 4,771 per 100,000 population). 
The year 2001, in general, was characterized by relatively high ash fall. In this year also, 
Pelileo had the lowest ARI rate of the three cantons. Therefore, the epidemiological data 
also support the third research question, that there are fewer respiratory problems in 
populations not exposed to ash or forced to evacuate than those exposed to these risk 
factors. 
 
Pneumonia Medical Consultations 
 
Compared to ARI, pneumonia did not represent a high percentage of medical 
consultations. Nevertheless, pneumonia is an indicator of lower respiratory infection and 
the rates for pneumonia support the hypothesis that the ash fall could have acted as a 
pulmonary irritant in the high ash fall in the Canton of Penipe (Figure 6.30). 
 

Figure 6.30.  Pneumonia per 100,000 Inhabitants 
Outpatient Consultation Rates for Pneumonia by 100,000 inhabitants, 

Baños, Penipe and Pelileo, 1995-2001
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In Baños and Pelileo, pneumonia represented approximately one percent of all 
consultations; however, in Penipe, it accounted for 4.4 percent of all medical 
consultations. In all three cantons, children under five accounted for approximately fifty 
percent of all pneumonia medical consultations. 
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While the highest rate occurred in Baños in 1996 at 340 per 100,000 people, these rates 
decreased in later years. A different trend was observed in Penipe where rates were 
highest in 1999 at 285 per 100,000 people and remained high in 2000 and 2001. While 
rates were lower in 2000, rates for Penipe and Pelileo increased in 2001 possibly due to 
more ash fall in that year. 
 
Pneumonia medical consultation rates affected primarily two age groups: under five, and 
greater than fifty years old. The difference with the ARI data is that low rates were 
observed for the older population. For both ARI and pneumonia rates, Penipe has the 
highest rates of the three cantons. In 1999, the rates of pneumonia in Penipe more than 
tripled (92 per 100,000 to 285 per 100,000 population). The rates in Pelileo were 
relatively stable, which supports the use of Pelileo as the control site. In Baños, 
pneumonia consultation rates increased by 56 percent in 1999, but then lowered again in 
2000. The decrease is difficult to interpret given the fact that rates would be expected to 
increase in 2000 because of the stress of the evacuation and the added three months of 
records from the shelters in 1999 with the 2000 data. This decrease in pneumonia medical 
consultation rates combined with the modest increase in ARI medical consultation rates 
suggests that Baños displayed remarkable resilience in the face of extreme economic and 
health stress. 
 
The pneumonia data, like the ARI data, support the second research question that living 
in Penipe, which had the most exposure to ash fall, may cause people to experience 
higher levels of both upper and lower respiratory problems than those not living in high 
ash fall areas. The pneumonia data make the case for the lower respiratory problems 
while the ARIs relate to upper respiratory, but the two are related since untreated ARIs 
may lead to pneumonia in some cases. The data do not help to answer the first or third 
research question. In 2000, pneumonia rates in Baños dropped. While the pneumonia 
rates in Pelileo did not fluctuate greatly over the time period, the rates were close to the 
rate for Baños in 2000. 
 
Diarrheal Diseases Medical Consultations 
 
Comparing the three cantons, Penipe had the highest percentage of medical consultations 
for diarrheal diseases (7.7%), followed by Baños (six percent) and Pelileo (5.8 percent) 
for the entire time period. The highest rate was observed in Baños in 1998 at 1,702 
medical consultations per 100,000 people. The high rates in 1998 could be attributed to 
the economic crisis. The highest percentage of medical consultations in the under five age 
group was observed in Penipe (75 percent), followed by Pelileo (63 percent) and Baños 
(53 percent) for children under five. Therefore, not only did Penipe have more overall 
medical consultations for diarrheal disease than the other two cantons, but Penipe also 
had a much higher percentage of visits for the children under five age category. This 
youngest age category is the most vulnerable to diarrheal diseases and serves as an 
indicator that health conditions in Penipe were severe.  
 
The trend for medical consultations in Penipe was similar for ARI, pneumonia, and 
diarrheal diseases from 1999 to 2001. Rates were high in 1999, lowered in 2000, and then 
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reached even higher levels in 2001. The high rates in 1999 and 2001 may have an 
association with the high ash fall in these two years compared to lower levels in 2000. 
The relationship with diarrheal diseases is linked with ash fall contamination of water 
storage tanks (Figure 6.31). 
 

Figure 6.31.  Diarrheal Diseases per 100,000 Inhabitants 
Outpatient Consultation Rates for Diarrheal Diseases by 100,000 

inhabitants, Baños, Penipe and Pelileo, 1995-2001
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Once again, similar to the pneumonia rates, the rates for diarrheal diseases in Pelileo were 
relatively stable, which adds further justification for the use of Pelileo as the control site. 
Rates in Baños increased after 1999. The 2000 rates may be inflated because of the extra 
data from the shelters; however, rates continued to increase in 2001, suggesting 
worsening health conditions.  
 
 
OVERALL MORTALITY RATES RESULTS 
 
The mortality data were obtained from the National Institute of Censuses and Statistics 
(INEC). INEC used the Ninth International Classification of Diseases (ICD-9) to codify 
deaths until 1996, when they then updated to ICD-10. Ecuador is currently undergoing a 
health transition with decreasing rates for infectious diseases as a cause of death and 
increasing rates for chronic diseases. Moreover, because of improvements in primary 
health care, diarrheal diseases moved from the primary cause of infant mortality to the 
fourth cause of infant mortality in the 1990s and the fifth cause of general mortality.  
 
Overall, the national mean rate for overall mortality from 1995 to 2000 was 445 per 
100,000 people. Penipe had the highest death rates for all causes, higher than the 
averages for the province of Chimborazo and double the national average. The mean 
death rate in Penipe over the six-year period was 882 per 100,000 people, higher than the 
Chimborazo Province mean rate of 660 per 100,000 people. In Penipe, the high standard 
deviation indicates that the rates fluctuated more than the other cantons. The Tungurahua 
average rate was 603 per 100,000 people. The mean rates for Baños and Pelileo were 
similar to the average rate for the province of Tungurahua, with Baños higher (Baños 
mean = 679 per 100,000 people; Pelileo mean = 602 per 100,000 people). The maximum 
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death rate was observed in Penipe in 1997 at 1,133 per 100,000 people, and the minimum 
death rate occurred in Baños in 1999 at 584 per 100,000 people (Figure 6.32; 6.33; 6.34). 
 

Figure 6.32.  Mortality per 100,000 Inhabitants 
Crude Death Rate by 100,000 inhabitants, 

Baños, Penipe and Pelileo, 1995-2000
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Figure 6.332.  Regional Mortality per 100,000 Inhabitants 

Crude Death Rate by 100,000 inhabitants in Ecuador, Tungurahua, 
Baños, Pelileo, Chimborazo and Penipe, 1995-2000
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Figure 6.34.  Average Death Rate per 100,000 Inhabitants 

Average Death Rate by 100,000 inhabitants 
and Standard Deviation, 1995-2000
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Baños 679 62.92

Penipe 882 150.71

Pelileo 602 17.65

Chimborazo 660 24.98

Tungurahua 603 19.71

National 445 5.05

Avg. Rate Std. Dev.

 
 
 
PNEUMONIA MORTALITY RATES RESULTS 
 
In this research, ARIs were not significant causes of death. Attributing deaths to ARIs 
can be problematic because ARIs are frequently associated with other illnesses such as 
measles, as well as malnutrition. However, some cases of untreated ARIs lead to 
pneumonia and disproportionately affect the young especially those under five years of 
age. Nevertheless, pneumonia remains as a leading cause of death in Ecuador. 
 
The mean national average death rate for pneumonia over the six-year period was 22 per 
100,000 people. The average for Penipe over the same period was 48 per 100,000 people, 
double the national average. Similar to the death rates, Penipe was characterized by a 
high standard deviation in pneumonia death rates, indicating a health crisis. The mean 
rate for Chimborazo was 46 per 100,000 people, similar to the rate in Penipe Canton. 
The maximum rate was observed in Penipe in 1995 with 93 pneumonia deaths per 
100,000 people. The minimum rates were observed in Baños from 1997 to 1999 with 18 
pneumonia deaths per 100,000 people. 
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At the provincial level, in Tungurahua the mean rate was 37 per 100,000 people. In 
Baños, the mean death rate for pneumonia over the period was 22 per 100,000 people, the 
same as the national average. In Pelileo, the mean rate was 48 per 100,000 people, the 
same as the Penipe average; however, the standard deviation indicates that the rate in 
Pelileo did not vary greatly from the mean (Figures 6.35; 6.36; 6.37; 6.38).  
 

Figure 6.35.  Pneumonia Mortality per 100,000 Inhabitants 

Death Rate from Pneumonia by 100,000 inhabitants, 
Baños, Penipe and Pelileo, 1995-2000
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Figure 6.36.  Pneumonia Mortality per 100,000 Inhabitants 

 Death Rate from Pneumonia by 100,000 inhabitants in Ecuador, 
Tungurahua, Baños and Pelileo, 1995-2000
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Figure 6.37.  Pneumonia Mortality per 100,000 Inhabitants 

 Death Rate from Pneumonia by 100,000 inhabitants in Ecuador, 
Chimborazo and Penipe, 1995-2000

0

50

100

R
at

e/
10

0,
00

0 
in

h.

National 27 24 21 21 21 19

Chimborazo 51 51 45 39 53 39

Penipe 93 40 26 26 52 52

1995 1996 1997 1998 1999 2000

 
 
 
 
 

Figure 6.38.  Average Pneumonia Mortality per 100,000 Inhabitants 

Average Death Rate from Pneumonia by 100,000 inhabitants
 and Standard Deviation, 1995-2000
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ANALYSIS OF MORTALITY RATES (OVERALL AND 
PNEUMONIA) 
 

It is appropriate to compare the Penipe Canton with the larger province of Chimborazo, 
and likewise compare Baños and Pelileo with the corresponding province of Tungurahua. 
Compared with the national data, the provincial data of Tungurahua and Chimborazo and 
the canton data of Baños and Pelileo, Penipe showed higher overall mortality rates for all 
causes during the period 1995-2000. The reasons for the higher rates include a 
combination of lack of access to hospitals, lack of financial resources and exposure to ash 
fall. Penipe had the highest mortality rates for all other causes compared to the other 
cantons and provinces. These other causes included malnutrition, diarrheal diseases, and 
hypertension. 
 
Mortality from pneumonia increased at Pelileo and Penipe from 1995-2000. In Baños the 
rates were relatively stable, ranging from 18 per 100,000 to 24 per 100,000 people. 
However there was a slight increase in 2000 compared with the previous year despite the 
hospitals being closed for five months. The higher rates in Chimborazo Province and 
Penipe Canton in 1999 may be associated with the increased frequency of ash fall during 
that year. The death rate from pneumonia in Penipe in 1999 is similar to the rate in 
Pelileo. Consequently, Pelileo was also exposed to ash fall with similar frequency to 
Penipe, or other factors such as malnutrition contributed to the deaths. 
 
When examining the age-specific death rates for the time of the volcano stress, one 
would expect to find higher rates for young children in 2000. This is exactly what 
happened in Penipe, supporting the second research question that ash exposure is 
associated with lower respiratory problems, and in this case, pneumonia mortality from 
untreated or severe ARI. In 2000, the Penipe rate in the less than one-year-old age group 
was 415 per 100,000 people. In contrast in Pelileo, the death rate for pneumonia was 157 
per 100,000 people in 1999, and increased to 232 per 100,000 in 2000. In Baños, there 
were no reported deaths from pneumonia for the youngest age group during these two 
years (Figure 6.39). 
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Figure 6.39.  Pneumonia Mortality per 100,000 Inhabitants by Age 
Age-specific Death Rate from Pneumonia by 100,000 inhabitants, 

Pelileo, Penipe, Baños (1999-2000)

0
100
200
300
400
500

1999 2000 1999 2000 1999 2000

Pelileo Pelileo Penipe Penipe Baños Baños

R
at

e/
10

0,
00

0 
in

h.

 < 1 year
 1 - 4 years
 5 - 14 years
 15 - 49 years
 = / > 50 years

 
 
CONCLUSION 
 
By combining the medical consultation data with the mortality data, a profile emerges 
that health conditions in Penipe generally deteriorated beginning in 1999, concurrent with 
the ash fall. Another item to consider is that because the population of Penipe Canton is 
much smaller than Baños, the effects of negative health outcomes had a greater effect. 
The total population of Penipe Canton is only 6,500 compared to Pelileo Canton with 
50,600 and Baños Canton with 25,000. Both the mortality data and the medical 
consultations data suggest that Penipe had worse health conditions than Pelileo and much 
worse than Baños. 
 
Baños demonstrated resilience after the evacuation of 1999, demonstrated by decreasing 
medical consultation rates in 2000 and 2001 compared with the previous year for 
pneumonia and stable medical consultation rates in 2000 and 2001 for ARI. Therefore, 
the evacuation did not appear to have long-term consequences for respiratory illness in 
Baños. The epidemiological data do not demonstrate an increase in ARI outpatient 
consultation rates in Baños after 1999, and consequently, do not support the first research 
question for an association between evacuation experience and respiratory illness. The 
figures for Baños compared to the other two cantons suggest that the health of the 
community rebounded relatively quickly after they returned in 2000 and that while 
economic conditions were difficult, exposure to ash fall was minimal, evidenced by the 
lower rates for respiratory illness medical consultations. 
 
The epidemiological data support the second research question, that exposure to high 
levels of ash fall is associated with people experiencing higher levels of both upper and 
lower respiratory problems than those not living in high ash fall areas. The data indicate 
significant increases in outpatient consultation rates for ARI in Penipe in 1999 and 2001, 
both years characterized by high ash fall. In addition, in Penipe during 2000, pneumonia 
mortality rates in the less than one-year-old age group reached high rates.  
 
Pelileo, which did not experience evacuation nor ash fall was characterized by relatively 
stable rates of diarrheal disease and pneumonia medical consultation rates throughout the 
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time period and decreasing medical consultation rates for ARI after 1999. Therefore, the 
epidemiological data also support the third research question because in 2000, Pelileo had 
the lowest ARI rate of the three sites, suggesting an association between lack of exposure 
to ash fall and evacuation experience with fewer respiratory problems.  
 
Of the three cantons, Penipe was characterized as having the poorest health status. Penipe 
had the highest medical consultation rates for all three major illness categories, the 
highest mortality rates for under five year olds, as well as the highest overall mortality 
rates. Despite the negative health outcomes in Penipe, the residents of the canton 
displayed remarkable resilience in the strengthening of local non-government 
organizations as well as community associations to meet the challenge of the disaster 
threat. While the numbers in Penipe for the three major illnesses categorized here show a 
negative health trend, there have been improvements in other areas of health in Penipe, 
including nutrition and peri-natal care. 
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CHAPTER 7 
 

QUESTIONNAIRE RESULTS: 
DESCRIPTIVE STATISTICS 
AND FREQUENCIES 
 
 
INTRODUCTION 
 
This chapter includes the descriptive statistics and simple frequency analyses of the data 
collected by the questionnaire surveys undertaken in Penipe, Baños and Pelileo in May 
2002.  The questionnaire survey team started in the town of Penipe then proceeded to 
Pelileo, and on to Baños. Of the 480 houses identified by the mapping survey, contact 
was made with households in 359, of which 333 met the criteria required for participation 
in the survey.  Some houses were found to be unoccupied and others had apparently been 
abandoned since the mapping exercise, and hence no contact was made. The team 
successfully completed 314 interviews (94.3 percent of the viable households); 105 in 
Penipe, 103 in Pelileo, and 106 in Baños (Table 7.1).  The overall rejection rate based on 
viable households was 5.7 percent, and there was a 48 to 52 ratio of males to females. 
 

Table 7.1. Questionnaire Sample and Survey Statistics 
 PENIPE BANOS PELILEO TOTAL 
 N % N % N % N % 
Houses 137 - 173 - 170 - 480 - 
Contacts Made 121 88.3 109 61.3 132 77.6 359 74.8 
Viable Contacts 109 90.1 109 100 115 87.1 333 92.8 
Rejections 4 3.7 3 2.8 12 10.4 19 5.7 
Interviews 105 96.3 106 97.2 103 89.6 314 94.3 
Males 52 49.5 47 44.3 51 49.5 150 47.8 
Females 53 50.5 59 55.7 52 50.5 164 52.2 
 
The tables shown in this chapter follow the format of the questionnaires, which can be 
found in Appendix A. Test were made to ensure inter-interviewer consistency. There was 
some variability but none that presented statistical problems; two team members, for 
instance, interviewed either more females or more males than the others. For the most 
part, responses collected by the different interviewers were much the same. 
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Table 7.2 shows the breakdown of questionnaires by interviewer.   
 

Table 7.2 Interviewer 
Interviewer

47 15.0 15.0 15.0
52 16.6 16.6 31.5
63 20.1 20.1 51.6
64 20.4 20.4 72.0
38 12.1 12.1 84.1
50 15.9 15.9 100.0

314 100.0 100.0

Natalia Bonilla
Jahzeel Buitron
Dana Platin
Sandra Salazar
Juan Luque
Lucille Lane
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

An approximately equal number of interviews were conducted at each location (Table 
7.3). 

 
Table 7.3. Place of Interview 

Place of Interview

105 33.4 33.4 33.4
103 32.8 32.8 66.2
106 33.8 33.8 100.0
314 100.0 100.0

Penipe
Pelileo
Banos
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondents had lived in the same community for a long time (Table 7.4). Two-thirds 
(66.3 percent) of the 314 interviewees had resided in their particular community for 
more than 15 years; respondents with a 3-to-5 year residency were 14.9 percent of the 
survey population. The smallest percentage (7.1 percent) consisted of individuals who 
had resided in their community between 11 and 15 years. 
 

Table 7.4. Years Resident in Community  
Years Resident in Community

46 14.6 14.9 14.9
36 11.5 11.7 26.5
22 7.0 7.1 33.7

205 65.3 66.3 100.0
309 98.4 100.0

5 1.6
314 100.0

3 to 5 Years
6 to 10 Years
11 to 15 Years
More than 15 Years
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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PERCEPTION 
 
Nearly two-thirds of the respondents were worried about the volcano (Table 7.5). In 
fact, 29.9 percent said they were very worried, 36.0 percent of respondents indicated 
they were somewhat worried, and 34.1 percent stated that they were not worried 
about the volcano. 
 

Table 7. 5. Worried About the Volcano 
Worried About Volcano?

107 34.1 34.1 34.1
113 36.0 36.0 70.1

94 29.9 29.9 100.0
314 100.0 100.0

No
Somewhat
Very Worried
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
More than one-third (36.6 percent) said they had been greatly affected by the 
eruptions, but another substantial minority, 27.7 percent, indicated the eruptions had 
had no effect on them (Table 7.6). 
 

Table 7.6. Eruptions Affect your Family  
Eruptions Affect your Family?

87 27.7 27.7 27.7
112 35.7 35.7 63.4
115 36.6 36.6 100.0
314 100.0 100.0

No
Somewhat
Much
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
An overwhelming majority (61.6 percent) of the 229 respondents indicating that the 
eruptions had affected them stated that the impact had impacted either their own 
health or their family’s health (Table 7.7).  Impacts on agriculture and other effects 
were each cited by 8.7 percent of respondents; 8.3 percent cited the evacuation of 
Baños, and 7.9 percent cited economic impacts. 
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Table 7.7. Have the Eruptions Affected You 
How have the Eruptions Affected You (first answer)?

141 44.9 61.6 61.6
18 5.7 7.9 69.4
20 6.4 8.7 78.2

6 1.9 2.6 80.8
20 6.4 8.7 89.5
19 6.1 8.3 97.8

5 1.6 2.2 100.0
229 72.9 100.0

85 27.1
314 100.0

Health
Economic
Agriculture
Emotionally
Other
Evacuation
Ash
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
When asked if they perceived the volcano as a current risk, 42.2 percent of 
respondents believed the volcano to be no risk.  However, 36.4 percent considered the 
volcano to represent a moderate risk, and 21.4 percent believed it to represent a high 
risk (Table 7.8). 
 

Table 7.8.  Is the Volcano a Danger Now 
Volcano a Danger Now

132 42.0 42.2 42.2
114 36.3 36.4 78.6

67 21.3 21.4 100.0
313 99.7 100.0

1 .3
314 100.0

No Risk
Moderate Risk
High Risk
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
When asked specifically whether the volcano currently represented a risk to health, 
54.1 percent answered that it did (Table 7.9). 
 

Table 7.9. Is the Volcano a Risk to Health 
Risk to Health

144 45.9 45.9 45.9
170 54.1 54.1 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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The most common reason given as to why the volcano represented a risk to health 
was ash fall (Table 7.10). Ash fall was cited by 43.4 percent of respondents as the risk 
to health.  Twenty-two percent stated that the volcano represented a health risk to 
eyes and throat, while 20.8 percent cited other health concerns. Only 4.6 percent 
specifically stated respiratory problems as the main risk to health represented by the 
volcano. 

 
Table 7.10. Why is it a Risk to Health 

Why is it a Health Risk?

75 23.9 43.4 43.4
16 5.1 9.2 52.6
38 12.1 22.0 74.6

8 2.5 4.6 79.2
36 11.5 20.8 100.0

173 55.1 100.0
141 44.9
314 100.0

Ash
Gases
Eyes/Throat
Respiratory Problems
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
As to whether the volcano posed a risk to ability to earn a livelihood, 58.9 percent 
said it did not (Table 7.11). 
 

Table 7.11. Risk to Earning a Living 
Risk to Earning Living

185 58.9 58.9 58.9
129 41.1 41.1 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Of those (n=130) who considered the volcano a risk to livelihoods, 30.8 percent cited 
lack of work as the risk, 24.6 percent cited the threat to agriculture, and an equal 
percentage cited “other” risks (Table 7.12).   
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Table 7.12. Why is it a Danger to Earning a Living 
Why is it a Danger to Earning a Living?

32 10.2 24.6 24.6
25 8.0 19.2 43.8
40 12.7 30.8 74.6

1 .3 .8 75.4
32 10.2 24.6 100.0

130 41.4 100.0
184 58.6
314 100.0

Agriculture
Business
Lack of Work
Lack of Government Help
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
When asked whether the volcano represented a danger to house and/or property, 57.6 
percent said it did not (Table 7.13). 
 

Table 7.13. Risk to Household Property 
Risk to Household Property

181 57.6 57.6 57.6
133 42.4 42.4 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
Among the approximately 42.4 percent who did consider the volcano a risk to house 
and/or property, most (51.5 percent) cited ash damage to the physical structure, for 
example, roofs and downspouts, as the greatest risk.  Another 12.9 percent simply 
cited “ash” as the danger, and 19.7 percent believed “other” volcanic hazards 
represented the greatest risk to house and property (Table 7.14). 
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Table 7.14. Why is it a Danger to Household Property 
Why is it a Danger to Household Property?

17 5.4 12.9 12.9

3 1.0 2.3 15.2

68 21.7 51.5 66.7

26 8.3 19.7 86.4
2 .6 1.5 87.9

16 5.1 12.1 100.0
132 42.0 100.0
182 58.0
314 100.0

Ash
Agricultural Land
Diffculties
Ash on
Roof/Downspouts/Phy
sical Structures
Other Volcano Hazards
Distance from Eruption
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

The sense of risk at the time of the initial eruption in 1999 was high. Indeed, 73.8 
percent of respondents (n=313) believed the volcano had been a danger to those who 
had to evacuate the town of Baños in 1999 (Table 7.15). 

 
Table 7.15. Was the Volcano a Danger to those who Evacuated Banos 

Was the Volcano a Danger to those who Evacuated Banos?

76 24.2 24.3 24.3
231 73.6 73.8 98.1

6 1.9 1.9 100.0
313 99.7 100.0

1 .3
314 100.0

No
Yes
Don't Know
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
 
DEMOGRAPHIC AND HEALTH CHARACTERISTICS 
 
Various statistics were collected on respondent characteristics.  First, respondents 
were asked how many lived in their household (Table 7.16). The modal value was 
four with 22.9 percent of all respondents living in such households. The second most 
common family group consisted of three members (17.5percent), followed by 5-
member (15.0 percent) and 2-member (12.1 percent) households.  Families with eight 
or more members constituted only 9.8 percent of all respondents. 
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Table 7.16.  Number of People in Household  
Number Living in House

13 4.1 4.1 4.1
38 12.1 12.1 16.2
55 17.5 17.5 33.8
72 22.9 22.9 56.7
47 15.0 15.0 71.7
34 10.8 10.8 82.5
24 7.6 7.6 90.1
17 5.4 5.4 95.5

4 1.3 1.3 96.8
4 1.3 1.3 98.1
2 .6 .6 98.7
1 .3 .3 99.0
1 .3 .3 99.4
1 .3 .3 99.7
1 .3 .3 100.0

314 100.0 100.0

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
17.00
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

An overwhelming majority (93.9 percent) of respondents (n = 312) answered “yes” 
when asked whether they worried about their health (Table 7.17). 
 

Table 7.17. Do You Worry about Your Health 
Do You Worry about Your Health?

19 6.1 6.1 6.1
293 93.3 93.9 100.0
312 99.4 100.0

2 .6
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Sixty-one percent said that they had experienced changes to their health over the past 
3 years (Table 7.18). 
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Table 7.18. Change in Health in the Last Three Years 
Changes in Health Last Three Years

122 38.9 39.0 39.0
191 60.8 61.0 100.0
313 99.7 100.0

1 .3
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
When asked whether their health was better or worse now, most, 46.2 percent, 
indicated no change, 31.8 percent said their health was worse and 22.0 percent said 
their health was better (Table 7.19). 
 

Table 7.19. Health Change Better or Worse 
Change Better or Worse

52 16.6 22.0 22.0
75 23.9 31.8 53.8

109 34.7 46.2 100.0
236 75.2 100.0

78 24.8
314 100.0

Better
Worse
No Change
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Among 303 respondents answering the question as to how many days of work they 
had missed since Christmas, 70.6 percent had not missed any work days, 14.2 percent 
had lost 3 or fewer days, and only 6.6 percent had lost 15 or more days or work 
(Table 7.20). 
 

Table 7.20. Days Lost from Work Since Christmas 
Days Lost From Work Since Christmas

214 68.2 70.6 70.6
43 13.7 14.2 84.8
18 5.7 5.9 90.8

8 2.5 2.6 93.4
20 6.4 6.6 100.0

303 96.5 100.0
11 3.5

314 100.0

None
3 Days or Less
4 to 7 Days
8 to 14
15 Days or more
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When asked to compare their health now and prior to the 1999 eruptions, 60.2 percent 
said there had been no change; 33.1 percent indicated their health was worse now, 
and only 6.7 percent said it was better (Table 7.21). 
 

Table 7.21. Health Compared to Pre-Eruption 1999 
Health Compared to Pre-Eruption 1999

21 6.7 6.7 6.7
104 33.1 33.1 39.8
189 60.2 60.2 100.0
314 100.0 100.0

Better
Worse
No Change
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
Respondents were almost evenly divided by gender, with 49.0 percent of respondents 
being male and 51.0 percent being female (Table 7.22). 
  

Table 7.22. Respondent Sex 
Respondent Sex

154 49.0 49.0 49.0
160 51.0 51.0 100.0
314 100.0 100.0

Male
Female
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
Most respondents (15.3 percent) were in the 30-34 year age group, followed by those 
in the 24-29 (11.5 percent) and 35-39 (10.8 percent) groups (Table 7.23). 
 

Table 7.23. Respondent Age 
Respondent Age

25 8.0 8.0 8.0
36 11.5 11.5 19.4
48 15.3 15.3 34.7
34 10.8 10.8 45.5
27 8.6 8.6 54.1
21 6.7 6.7 60.8
21 6.7 6.7 67.5
22 7.0 7.0 74.5
23 7.3 7.3 81.8
13 4.1 4.1 86.0
18 5.7 5.7 91.7
26 8.3 8.3 100.0

314 100.0 100.0

20-24
24-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
> 75
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Adult Health Frequencies 
Among respondents (all adults) responding to the question about their health condition 
since Christmas 2001, approximately two-thirds (67.8 percent) reported experiencing 
respiratory problems.  Problems with eyes and/or skin were the second most frequent 
complaint, with 47.8 percent of interviewees reporting they experienced problems. 
Gastro-intestinal problems were reported by approximately one-third of respondents 
(33.1 percent). 
 
As far as treatment was concerned, some individuals sought more than one form of 
treatment; others sought no treatment. Among those seeking treatment for respiratory 
problems, more than half (51.6 percent) went to either a free public health center or to a 
private clinic; 35.2 percent treated their complaint with home remedies; and 16.0 percent 
sought the advice of a pharmacist or physician. For eye/skin problems, 37.3 percent of 
those who sought treatment went to public health centers or private clinics; 30.0 percent 
treated their complaints at home; and 17.3 percent went to a pharmacist or physician. 
Among those seeking treatment for gastro-intestinal complaints, 41.3 percent went to a 
health center or private clinic and 36.5 percent treated the problem with home remedies. 
Overall, hospitalization was rare (ranging between 0.5 percent and 1.3 percent among all 
three categories) and there was little recourse to the services of traditional healers, or 
medicine man or woman (Tables 7.24 and 7.25). (Note: some individuals experience 
more than one type of health problem; some individuals sought no treatment; others 
sought one or more forms of treatment). 
 

Table 7.24. Adult Health and Treatment 
Respondent Traditional Sicknesses

287 91.4 91.4 91.4
27 8.6 8.6 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

Respondent Traditional Sicknesses

287 91.4 91.4 91.4
27 8.6 8.6 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Respiratory Problems

101 32.2 32.2 32.2
213 67.8 67.8 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Respiratory Treatment Home Remedies

239 76.1 76.1 76.1
75 23.9 23.9 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Respiratory Treatment Other/Pharmacies/Private Doctor

280 89.2 89.2 89.2
34 10.8 10.8 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Respiratory Treatment Health Center Clinic

204 65.0 65.0 65.0
110 35.0 35.0 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

Respondent Respiratory Treatment Hospitalized

310 98.7 98.7 98.7
4 1.3 1.3 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Respiratory Treatment Medicine Man/Woman

313 99.7 99.7 99.7
1 .3 .3 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Eye Skin

164 52.2 52.2 52.2
150 47.8 47.8 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Eye Skin Treatment Home Remedies

269 85.7 85.7 85.7
45 14.3 14.3 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Eye Skin Treatment Other/Pharmacies/Private Doctor

288 91.7 91.7 91.7
26 8.3 8.3 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Eye Skin Treatment Health Center Clinic

258 82.2 82.2 82.2
56 17.8 17.8 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

Respondent Eye Skin Treatment Hospitalized

313 99.7 99.7 99.7
1 .3 .3 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Eye Skin Treatment Medicine Man/Woman

312 99.4 99.4 99.4
2 .6 .6 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Gastro-Intestinal

210 66.9 66.9 66.9
104 33.1 33.1 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Gastro-Intestinal Treatment Home Remedies

276 87.9 87.9 87.9
38 12.1 12.1 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Gastro-Intestinal Treatment Other/Pharmacies/Private

Doctor

295 93.9 93.9 93.9
19 6.1 6.1 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Gastro-Intestinal Treatment Health Center Clinic

271 86.3 86.3 86.3
43 13.7 13.7 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

Respondent Gastro-Intestinal Treatment Hospitalized

311 99.0 99.0 99.0
3 1.0 1.0 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Gastro-Intestinal Treatment Medicine Man/Woman

313 99.7 99.7 99.7
1 .3 .3 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Table 7.25 summarizes these health treatment responses. 
 

Table 7.25. Summary of Health and Treatment 
 Problems Forms of Treatment 
  Home 

Remedies 
Other/ 

Pharm./ 
Physician 

Health 
Center/ 
Clinic 

Hospital-
ized 

Med.-Man 
Woman 

Traditional 
Illnesses 8.6 - - - - - 

Respiratory  67.8 35.2 16.0 51.6% 1.9 0.5 
Eyes/Skin 47.8 30.0 17.3 37.3 0.7 1.3 
Gastro-
Intestinal  

33.1 
 36.5 18.3 41.3 2.9 1.0 

 
 
Children’s Health 
A total of 347 children age 10 years and under were reported living in the households 
interviewed.  Of these 191 (55.0 percent) were males, and 156 (45.0 percent) were 
females. Each household was asked about the treatment type given for each child, 
including, home remedies, other pharmacies and physicians, health centers and clinics, 
whether they were hospitalized and whether they went to traditional healers. (Table 7.26). 
 
Child One 
 

Table 7.26. Child Age, Sex, Health and Treatment 
Child One Sex

111 35.4 54.7 54.7
92 29.3 45.3 100.0

203 64.6 100.0
111 35.4
314 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Age

2 .6 1.0 1.0
3 1.0 1.5 2.5
1 .3 .5 3.0
1 .3 .5 3.4

11 3.5 5.4 8.9
15 4.8 7.4 16.3
15 4.8 7.4 23.6
14 4.5 6.9 30.5
19 6.1 9.4 39.9
17 5.4 8.4 48.3
20 6.4 9.9 58.1
32 10.2 15.8 73.9
36 11.5 17.7 91.6
17 5.4 8.4 100.0

203 64.6 100.0
111 35.4
314 100.0

.25

.50

.60

.75
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Traditional Sicknesses

186 59.2 91.6 91.6
17 5.4 8.4 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Respiratory Problems

55 17.5 27.1 27.1
148 47.1 72.9 100.0
203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Respiratory Treatment Home Remedies

182 58.0 89.7 89.7
21 6.7 10.3 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Respiratory Treatment Other/Pharmacies/Private Doctor

182 58.0 89.7 89.7
21 6.7 10.3 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Respiratory Treatment Health Center Clinic

91 29.0 44.8 44.8
112 35.7 55.2 100.0
203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Respiratory Treatment Hospitalized

201 64.0 99.0 99.0
2 .6 1.0 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Respiratory Treatment Medicine Man/Woman

202 64.3 99.5 99.5
1 .3 .5 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Gastro-Intestinal

122 38.9 60.1 60.1
81 25.8 39.9 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Gastro-Intestinal Treatment Home Remedies

184 58.6 90.6 90.6
19 6.1 9.4 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

191 60.8 94.1 94.1
12 3.8 5.9 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Gastro-Intestinal Treatment Health Center Clinic

146 46.5 71.9 71.9
57 18.2 28.1 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Gastro-Intestinal Treatment Hospitalized

202 64.3 99.5 99.5
1 .3 .5 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Gastro-Intestinal Treatment Medicine Man/Woman

200 63.7 98.5 98.5
3 1.0 1.5 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Eye Skin

135 43.0 66.5 66.5
68 21.7 33.5 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Eye Skin Treatment Home Remedies

187 59.6 92.1 92.1
16 5.1 7.9 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Eye Skin Treatment Other/Pharmacies/Private Doctor

189 60.2 93.1 93.1
14 4.5 6.9 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Eye Skin Treatment Health Center Clinic

163 51.9 80.3 80.3
40 12.7 19.7 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Eye Skin Treatment Hospitalized

203 64.6 100.0 100.0
111 35.4
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Eye Skin Treatment Medicine Man/Woman

202 64.3 99.5 99.5
1 .3 .5 100.0

203 64.6 100.0
111 35.4
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two 
Child Two Sex

55 17.5 55.6 55.6
44 14.0 44.4 100.0
99 31.5 100.0

215 68.5
314 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 108



Child Two Age

2 .6 2.0 2.0
1 .3 1.0 3.0
1 .3 1.0 4.0
1 .3 1.0 5.1
3 1.0 3.0 8.1
1 .3 1.0 9.1
8 2.5 8.1 17.2

15 4.8 15.2 32.3
14 4.5 14.1 46.5

6 1.9 6.1 52.5
10 3.2 10.1 62.6
16 5.1 16.2 78.8
11 3.5 11.1 89.9

7 2.2 7.1 97.0
1 .3 1.0 98.0
2 .6 2.0 100.0

99 31.5 100.0
215 68.5
314 100.0

.10

.25

.30

.33

.50

.75
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Traditional Sicknesses

88 28.0 88.9 88.9
11 3.5 11.1 100.0
99 31.5 100.0

215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Respiratory Problems

28 8.9 28.3 28.3
71 22.6 71.7 100.0
99 31.5 100.0

215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Respiratory Treatment Home Remedies

90 28.7 90.9 90.9
9 2.9 9.1 100.0

99 31.5 100.0
215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Respiratory Treatment Other/Pharmacies/Private Doctor

87 27.7 87.9 87.9
12 3.8 12.1 100.0
99 31.5 100.0

215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Respiratory Treatment Health Center Clinic

49 15.6 49.5 49.5
50 15.9 50.5 100.0
99 31.5 100.0

215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Respiratory Treatment Hospitalized

98 31.2 99.0 99.0
1 .3 1.0 100.0

99 31.5 100.0
215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Respiratory Treatment Medicine Man/Woman

98 31.2 99.0 99.0
1 .3 1.0 100.0

99 31.5 100.0
215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Gastro-Intestinal

63 20.1 63.6 63.6
36 11.5 36.4 100.0
99 31.5 100.0

215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Gastro-Intestinal Treatment Home Remedies

87 27.7 87.9 87.9
12 3.8 12.1 100.0
99 31.5 100.0

215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

97 30.9 98.0 98.0
2 .6 2.0 100.0

99 31.5 100.0
215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Gastro-Intestinal Treatment Health Center Clinic

78 24.8 78.8 78.8
21 6.7 21.2 100.0
99 31.5 100.0

215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Gastro-Intestinal Treatment Hospitalized

97 30.9 98.0 98.0
2 .6 2.0 100.0

99 31.5 100.0
215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Gastro-Intestinal Treatment Medicine Man/Woman

99 31.5 100.0 100.0
215 68.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Eye Skin

73 23.2 73.7 73.7
26 8.3 26.3 100.0
99 31.5 100.0

215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Eye Skin Treatment Home Remedies

91 29.0 91.9 91.9
8 2.5 8.1 100.0

99 31.5 100.0
215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Eye Skin Treatment Other/Pharmacies/Private Doctor

93 29.6 93.9 93.9
6 1.9 6.1 100.0

99 31.5 100.0
215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Eye Skin Treatment Health Center Clinic

82 26.1 82.8 82.8
17 5.4 17.2 100.0
99 31.5 100.0

215 68.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Eye Skin Treatment Hospitalized

99 31.5 100.0 100.0
215 68.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Two Eye Skin Treatment Medicine Man/Woman

99 31.5 100.0 100.0
215 68.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three 
Child Three Sex

17 5.4 53.1 53.1
15 4.8 46.9 100.0
32 10.2 100.0

282 89.8
314 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Age

1 .3 3.1 3.1
1 .3 3.1 6.3
1 .3 3.1 9.4
4 1.3 12.5 21.9
4 1.3 12.5 34.4
5 1.6 15.6 50.0
2 .6 6.3 56.3
5 1.6 15.6 71.9
4 1.3 12.5 84.4
3 1.0 9.4 93.8
1 .3 3.1 96.9
1 .3 3.1 100.0

32 10.2 100.0
282 89.8
314 100.0

.25

.33

.50
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
10.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Traditional Sicknesses

29 9.2 90.6 90.6
3 1.0 9.4 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Respiratory Problems

9 2.9 28.1 28.1
23 7.3 71.9 100.0
32 10.2 100.0

282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Respiratory Treatment Home Remedies

28 8.9 87.5 87.5
4 1.3 12.5 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Respiratory Treatment Other/Pharmacies/Private Doctor

29 9.2 90.6 90.6
3 1.0 9.4 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Respiratory Treatment Health Center Clinic

15 4.8 46.9 46.9
17 5.4 53.1 100.0
32 10.2 100.0

282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Respiratory Treatment Hospitalized

31 9.9 96.9 96.9
1 .3 3.1 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Respiratory Treatment Medicine Man/Woman

32 10.2 100.0 100.0
282 89.8
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Gastro-Intestinal

19 6.1 59.4 59.4
13 4.1 40.6 100.0
32 10.2 100.0

282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Gastro-Intestinal Treatment Home Remedies

29 9.2 90.6 90.6
3 1.0 9.4 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

30 9.6 93.8 93.8
2 .6 6.3 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 115



Child Three Gastro-Intestinal Treatment Health Center Clinic

23 7.3 71.9 71.9
9 2.9 28.1 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Gastro-Intestinal Treatment Hospitalized

31 9.9 96.9 96.9
1 .3 3.1 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Gastro-Intestinal Treatment Medicine Man/Woman

32 10.2 100.0 100.0
282 89.8
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Eye Skin

26 8.3 81.3 81.3
6 1.9 18.8 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Eye Skin Treatment Home Remedies

29 9.2 90.6 90.6
3 1.0 9.4 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Eye Skin Treatment Other/Pharmacies/Private Doctor

32 10.2 100.0 100.0
282 89.8
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Eye Skin Treatment Health Center Clinic

28 8.9 87.5 87.5
4 1.3 12.5 100.0

32 10.2 100.0
282 89.8
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Eye Skin Treatment Hospitalized

32 10.2 100.0 100.0
282 89.8
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Eye Skin Treatment Medicine Man/Woman

32 10.2 100.0 100.0
282 89.8
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four 
Child Four Sex

7 2.2 63.6 63.6
4 1.3 36.4 100.0

11 3.5 100.0
303 96.5
314 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Age

1 .3 9.1 9.1
1 .3 9.1 18.2
2 .6 18.2 36.4
1 .3 9.1 45.5
3 1.0 27.3 72.7
1 .3 9.1 81.8
1 .3 9.1 90.9
1 .3 9.1 100.0

11 3.5 100.0
303 96.5
314 100.0

.33

.50
1.00
2.00
3.00
6.00
7.00
9.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Traditional Sicknesses

9 2.9 81.8 81.8
2 .6 18.2 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Respiratory Problems

1 .3 9.1 9.1
10 3.2 90.9 100.0
11 3.5 100.0

303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Respiratory Treatment Home Remedies

9 2.9 81.8 81.8
2 .6 18.2 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Respiratory Treatment Other/Pharmacies/Private Doctor

8 2.5 72.7 72.7
3 1.0 27.3 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Respiratory Treatment Health Center Clinic

5 1.6 45.5 45.5
6 1.9 54.5 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Respiratory Treatment Hospitalized

11 3.5 100.0 100.0
303 96.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Respiratory Treatment Medicine Man/Woman

11 3.5 100.0 100.0
303 96.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Gastro-Intestinal

6 1.9 54.5 54.5
5 1.6 45.5 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Gastro-Intestinal Treatment Home Remedies

8 2.5 72.7 72.7
3 1.0 27.3 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

10 3.2 90.9 90.9
1 .3 9.1 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Gastro-Intestinal Treatment Health Center Clinic

9 2.9 81.8 81.8
2 .6 18.2 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Gastro-Intestinal Treatment Hospitalized

11 3.5 100.0 100.0
303 96.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Gastro-Intestinal Treatment Medicine Man/Woman

11 3.5 100.0 100.0
303 96.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Eye Skin

10 3.2 90.9 90.9
1 .3 9.1 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Eye Skin Treatment Home Remedies

10 3.2 90.9 90.9
1 .3 9.1 100.0

11 3.5 100.0
303 96.5
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Eye Skin Treatment Other/Pharmacies/Private Doctor

11 3.5 100.0 100.0
303 96.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Eye Skin Treatment Health Center Clinic

11 3.5 100.0 100.0
303 96.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Four Eye Skin Treatment Hospitalized

11 3.5 100.0 100.0
303 96.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Eye Skin Treatment Medicine Man/Woman

11 3.5 100.0 100.0
303 96.5
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five 
Child Five Sex

1 .3 100.0 100.0
313 99.7
314 100.0

FemaleValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Age

1 .3 100.0 100.0
313 99.7
314 100.0

4.00Valid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Traditional

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Respiratory Problems

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Respiratory Treatment Home Remedies

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Five Respiratory Treatment Other/Pharmacies/Private Doctor

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Respiratory Treatment Health Center Clinic

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Respiratory Treatment Hospitalized

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Respiratory Treatment Medicine Man/Woman

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Gastro-Intestinal

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Gastro-Intestinal Treatment Home Remedies

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Five Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Gastro-Intestinal Treatment Health Center Clinic

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Gastro-Intestinal Treatment Hospitalized

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Gastro-Intestinal Treatment Medicine Man/Woman

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Eye Skin

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Eye Skin Treatment Home Remedies

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Five Eye Skin Treatment Other/Pharmacies/Private Doctor

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Eye Skin Treatment Health Center Clinic

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Eye Skin Treatment Hospitalized

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Five Eye Skin Treatment Medicine Man/Woman

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six 
Child Six Sex

1 .3 100.0 100.0
313 99.7
314 100.0

MaleValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Age

1 .3 100.0 100.0
313 99.7
314 100.0

1.50Valid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Six Traditional

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Respiratory Problems

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Respiratory Treatment Home Remedies

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Respiratory Treatment Other/Pharmacies/Private Doctor

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Respiratory Treatment Health Center Clinic

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Respiratory Treatment Hospitalized

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Six Respiratory Treatment Medicine Man/Woman

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Gastro-Intestinal

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Gastro-Intestinal Treatment Home Remedies

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Gastro-Intestinal Treatment Health Center Clinic

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Gastro-Intestinal Treatment Hospitalized

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Six Gastro-Intestinal Treatment Medicine Man/Woman

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Eye Skin

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Eye Skin Treatment Home Remedies

1 .3 100.0 100.0
313 99.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Eye Skin Treatment Other/Pharmacies/Private Doctor

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Eye Skin Treatment Health Center Clinic

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Six Eye Skin Treatment Hospitalized

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Six Eye Skin Treatment Medicine Man/Woman

1 .3 100.0 100.0
313 99.7
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Total symptoms in the respiratory, gastro-intestinal and eye-skin groupings (non-
traditional diseases are not included in this description) reported for all children were 
494.  This number broken down by category is shown in Table 7.27 and the 
characteristics by illness are depicted in Figure 7.1..  
 

Table 7.27. Child Health Summary 
Child Respiratory Gastro-Intestinal Eye/Skin 
1 148   81   68 
2   71   36   26 
3   23   13     6 
4   10     5     1 
5     1     1     1 
6     1     1     1 
Total 254 137 103 

 
 
 

Figure 7.1. Child Health Symptoms Summary 

All symptoms reported
(children age 10 and under)

51%

28%

21%

Respiratory

Gastro-intestinal

Eye-Skin
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FOOD SECURITY AND NUTRITION 
 
A number of questions were asked about food security and nutrition to see how this 
related to resilience and health.  These included specific questions on what each 
household had for breakfast, lunch, and dinner on the day preceding the interview. The 
results of these were varied, although most consumed rice, potatoes and coffee as part of 
their daily diets.  The details are not included here because of space concerns. 
 
Food was a major ongoing concern for most respondents.  Over ninety percent of 
respondents (285 households) worried about having enough food and were concerned 
about obtaining sufficient food for the family every week (Tables 7.28 and 7.29).   
 

Table 7.28. Worried About Having Enough Food for the Family Every Week 
Worried About Having Enough Food for the Family Every Week?

28 8.9 8.9 8.9
285 90.8 91.1 100.0
313 99.7 100.0

1 .3
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Table 7.29. Worried About Obtaining Sufficient Food for the Family Every 
Week 

Worried About Obtaining Sufficient Food for the Family Every Week?

27 8.6 8.7 8.7
285 90.8 91.3 100.0
312 99.4 100.0

2 .6
314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
To elicit further information about food security, other questions focused on specific 
foods, such as different meats, vegetables, and grains, and how these were obtained, 
whether through purchase, home grown/raised, received as gifts, or traded. 
 
Approximately 68 percent of respondents purchased the pork they ate (Table 7.30).  
Of these, 83.1 percent reported having to purchase all pork.  Only seven individuals 
reported raising pigs for their own consumption and of these only four reported that 
all pork consumed was raised.  No respondents traded other items in exchange for 
pork and only five individuals (1.6 percent of the total number of individuals 
surveyed) received gifts of pork. 
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Table 7.30. Pork 

Buy Pork?

26 8.3 12.2 12.2
10 3.2 4.7 16.9

177 56.4 83.1 100.0
213 67.8 100.0
101 32.2
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise Pigs?

2 .6 28.6 28.6
1 .3 14.3 42.9
4 1.3 57.1 100.0
7 2.2 100.0

307 97.8
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Pork?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Pork?

2 .6 40.0 40.0
3 1.0 60.0 100.0
5 1.6 100.0

309 98.4
314 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Ninety percent of the respondents reported consuming beef, and among these, 87.2 
percent reported that all beef was purchased.  Only two individuals were involved in 
raising beef and of these only one individual raised all beef consumed. Nine 
individuals (2.9 percent of all individuals surveyed) reported receiving beef as a gift 
(Table 7.31). 
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Table 7.31. Beef 
Buy Beef?

19 6.1 6.8 6.8
17 5.4 6.0 12.8

245 78.0 87.2 100.0
281 89.5 100.0

33 10.5
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise Cattle?

1 .3 50.0 50.0
1 .3 50.0 100.0
2 .6 100.0

312 99.4
314 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Beef?

1 .3 100.0 100.0
313 99.7
314 100.0

AllValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Gifts of Beef?

4 1.3 44.4 44.4
2 .6 22.2 66.7
3 1.0 33.3 100.0
9 2.9 100.0

305 97.1
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Of the respondents, 271 indicated that they purchased chicken meat for consumption 
and of these 66.9 percent purchased this food.  Only 71 individuals (22.6 percent of 
the total survey sample) raised chickens.  Of these 10.2 percent raised some of the 
chicken meat consumed, and only 8.0 percent raised all chicken meat consumed 
(Table 7.32). 
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Table 7.32. Chicken 
Buy Chicken?

31 9.9 11.4 11.4
30 9.6 11.1 22.5

210 66.9 77.5 100.0
271 86.3 100.0

43 13.7
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise Chicken?

32 10.2 45.1 45.1
14 4.5 19.7 64.8
25 8.0 35.2 100.0
71 22.6 100.0

243 77.4
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Chicken?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Chicken?

8 2.5 66.7 66.7
3 1.0 25.0 91.7
1 .3 8.3 100.0

12 3.8 100.0
302 96.2
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Other meats (cuyes, rabbits, etc.) where acquired by only 127 individuals (40.4 
percent of the total survey sample) and among these 78.0 percent purchased all these 
foods.  However, 29.6 percent of the total survey sample raised these animals and 
among these, 72.0 percent reported that they only consumed animals that they raised 
(Table 7.33). 
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Table 7.33. Other Meats 
Buy other Meat?

21 6.7 16.5 16.5
7 2.2 5.5 22.0

99 31.5 78.0 100.0
127 40.4 100.0
187 59.6
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise other Meat?

16 5.1 17.2 17.2
10 3.2 10.8 28.0
67 21.3 72.0 100.0
93 29.6 100.0

221 70.4
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for other Meat?

314 100.0SystemMissing
Frequency Percent

 
Gifts of other Meat?

5 1.6 50.0 50.0
2 .6 20.0 70.0
3 1.0 30.0 100.0

10 3.2 100.0
304 96.8
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
In summary, it is clear that most people must purchase the meat they eat.  Only a few 
people raise chickens or other small animals, such as cuyes and rabbits, to partially 
fulfill personal/family consumption.  There is little bartering of other items in 
exchange for meat products, but are gifts of meat fairly common.  
 
Similar questions were asked about particular vegetables. Of the 236 individuals who 
reported consuming quinoa (75.2 percent of the total survey number) 91.5 percent 
always purchased this food item (Table 7.34).  In fact, only one individual in the 
entire survey population grew quinoa as a food crop. 
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Table 7.34. Quinoa 
Buy Quinoa?

14 4.5 5.9 5.9
6 1.9 2.5 8.5

216 68.8 91.5 100.0
236 75.2 100.0

78 24.8
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise Quinoa?

1 .3 100.0 100.0
313 99.7
314 100.0

MostValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Quinoa?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Quinoa?

1 .3 100.0 100.0
313 99.7
314 100.0

AllValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Beans and other legumes were bought by 85.7 percent of the survey population.  Of 
these, 79.9 percent purchased all of these foods.   Only 17.8 percent of the population 
raised any beans or legumes at all, although among this group 44.6 percent raised all 
of what they consumed in the way of these items (Table 7.35). Gifts of 
beans/legumes, however, were reported by 9.6 percent of the total survey population. 
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Table 7.35. Beans and Legumes 
Buy Beans/Legumes?

25 8.0 9.3 9.3
29 9.2 10.8 20.1

215 68.5 79.9 100.0
269 85.7 100.0

45 14.3
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise Beans/Legumes?

16 5.1 28.6 28.6
15 4.8 26.8 55.4
25 8.0 44.6 100.0
56 17.8 100.0

258 82.2
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Beans/Legumes?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Beans/Legumes?

16 5.1 53.3 53.3
11 3.5 36.7 90.0

3 1.0 10.0 100.0
30 9.6 100.0

284 90.4
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
With regard to corn, 225 individuals (71.7 percent of the total survey population) 
bought some, most or all their family consumed. Among these, 80.4 percent 
purchased all corn, and 28.3 percent grew some, most or all of the corn consumed.  
Among those raising some amount of corn for consumption 57.3 percent grew all of 
it. Corn was not received in barter but 12.4 percent of the survey population did 
report receiving corn as a gift (Table 7.36). 
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Table 7.36. Corn 
Buy Corn?

20 6.4 8.9 8.9
24 7.6 10.7 19.6

181 57.6 80.4 100.0
225 71.7 100.0

89 28.3
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise Corn?

22 7.0 24.7 24.7
16 5.1 18.0 42.7
51 16.2 57.3 100.0
89 28.3 100.0

225 71.7
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Corn?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Corn?

17 5.4 43.6 43.6
15 4.8 38.5 82.1

7 2.2 17.9 100.0
39 12.4 100.0

275 87.6
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Nearly ninety percent of the survey population reported consumption of other grains 
and within this group 89.6 percent reported having to purchase all of these items.  A 
small percentage (5.4 percent) of the total survey population grew this food item and 
among these 47.1 percent grew all that was consumed (Table 7.37). 
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Table 7.37. Other Grains 
Buy Other Grains?

13 4.1 4.6 4.6
16 5.1 5.7 10.4

251 79.9 89.6 100.0
280 89.2 100.0

34 10.8
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise Other Grains?

6 1.9 35.3 35.3
3 1.0 17.6 52.9
8 2.5 47.1 100.0

17 5.4 100.0
297 94.6
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Other Grains?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Other Grains?

10 3.2 58.8 58.8
4 1.3 23.5 82.4
3 1.0 17.6 100.0

17 5.4 100.0
297 94.6
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Potatoes were also an important food item (Table 7.38).  Again, nearly ninety percent 
of the total population surveyed reported purchasing potatoes.  Within this group 90.4 
percent purchased all potatoes consumed. Only 8.9 percent reported growing potatoes 
as a food crop and among these 46.4 percent grew only some of what was consumed 
by the family.   Potatoes were occasionally received as gifts (reported by 7.3 percent 
of the total survey population).  Within the group that received potatoes as gifts, 43.5 
percent reported that all potatoes consumed were acquired in this manner. 
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Table 7.38. Potatoes 
Buy Potatoes?

11 3.5 3.9 3.9
16 5.1 5.7 9.6

253 80.6 90.4 100.0
280 89.2 100.0

34 10.8
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise Potatoes?

13 4.1 46.4 46.4
7 2.2 25.0 71.4
8 2.5 28.6 100.0

28 8.9 100.0
286 91.1
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Potatoes?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Potatoes?

7 2.2 30.4 30.4
6 1.9 26.1 56.5

10 3.2 43.5 100.0
23 7.3 100.0

291 92.7
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
With regards to rice and pasta 95.3 percent reported purchasing all of these foods 
(Table 7.39). 
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Table 7.39. Rice and Pasta 
Buy Rice and Pasta?

3 1.0 1.0 1.0
11 3.5 3.7 4.7

287 91.4 95.3 100.0
301 95.9 100.0

13 4.1
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise Rice and Pasta?

1 .3 100.0 100.0
313 99.7
314 100.0

SomeValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Rice and Pasta?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Rice and Pasta?

3 1.0 27.3 27.3
5 1.6 45.5 72.7
3 1.0 27.3 100.0

11 3.5 100.0
303 96.5
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Similar to rice and pasta, 97.1 percent of the total population surveyed reported 
buying bread and among these 95.1 percent reported that all bread consumed was 
purchased.  Only two individuals reported making their own bread, and bread was 
never received in barter, and rarely received as a gift (Table 7.40). 
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Table 7.40. Bread 
Buy Bread?

5 1.6 1.6 1.6
10 3.2 3.3 4.9

290 92.4 95.1 100.0
305 97.1 100.0

9 2.9
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Make own Bread?

2 .6 100.0 100.0
312 99.4
314 100.0

SomeValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Bread?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Bread?

3 1.0 42.9 42.9
3 1.0 42.9 85.7
1 .3 14.3 100.0
7 2.2 100.0

307 97.8
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Ninety-one percent of the survey population reported purchasing fruit.  Within this 
group 73.3 percent purchased all fruit consumed.  Only 15.9 percent reported growing 
fruit for consumption and among those who did, 48.0 percent grew only some of the 
fruit consumed. Gifts of fruit were reported by 13.7 percent of the survey population 
with 27.9 percent receiving most of the fruit consumed in this manner (Table 7.41). 
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Table 7.41. Fruit 
Buy Fruit?

39 12.4 13.7 13.7
37 11.8 13.0 26.7

209 66.6 73.3 100.0
285 90.8 100.0

29 9.2
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Grow own Fruit?

24 7.6 48.0 48.0
16 5.1 32.0 80.0
10 3.2 20.0 100.0
50 15.9 100.0

264 84.1
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Fruit?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Fruit?

29 9.2 67.4 67.4
12 3.8 27.9 95.3

2 .6 4.7 100.0
43 13.7 100.0

271 86.3
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Ninety-five percent of the total survey population purchased some of their vegetables.  
Within this group 82.9 percent had to purchase all vegetables consumed by the family.  
11.8 percent of the survey population grew vegetables but only 10.8 percent of these 
grew all vegetables consumed (Table 7.42). 
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Table 7.42. Vegetables 
Buy Vegetables?

30 9.6 10.1 10.1
21 6.7 7.0 17.1

247 78.7 82.9 100.0
298 94.9 100.0

16 5.1
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Raise own Vegetables?

17 5.4 45.9 45.9
16 5.1 43.2 89.2

4 1.3 10.8 100.0
37 11.8 100.0

277 88.2
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Vegetables?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Vegetables?

9 2.9 45.0 45.0
7 2.2 35.0 80.0
4 1.3 20.0 100.0

20 6.4 100.0
294 93.6
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Milk consumed by the families was purchased by 91.4 percent of participants and within 
this group 85.4 percent had to purchase all milk consumed (Table 7.43).  Only 14 
individuals (4.5 percent) had their own supply of milk and even within this group only 
92.9 percent fully supplied family needs in this manner.  Milk was also rarely (3.8 
percent) received as a gift. 
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Table 7.43. Milk 
Buy Milk?

13 4.1 4.5 4.5
6 1.9 2.1 6.6

268 85.4 93.4 100.0
287 91.4 100.0

27 8.6
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Have own Supply of Milk?

1 .3 7.1 7.1
13 4.1 92.9 100.0
14 4.5 100.0

300 95.5
314 100.0

Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Trade for Milk?

314 100.0SystemMissing
Frequency Percent

 
Gifts of Milk?

5 1.6 41.7 41.7
3 1.0 25.0 66.7
4 1.3 33.3 100.0

12 3.8 100.0
302 96.2
314 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
The vast majority (81.5 percent) of survey participants obtained water for cooking and 
drinking from a faucet in the home (Table 7.44).  A few (16.9 percent) used a community 
standpipe. 
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Table 7.44. Where Do You Get Water 
Where do you get water?

1 .3 .3 .3
53 16.9 16.9 17.2

256 81.5 81.5 98.7
1 .3 .3 99.0
1 .3 .3 99.4
2 .6 .6 100.0

314 100.0 100.0

River or Spring
Standpipe
Inside Tap
Bottled
Rainwater
Other
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
To ascertain how many further details on food security, respondents were asked how 
many in the household actively contributed to obtaining food.  The modal value was two 
53.5 percent), but as many as 24.2 percent of households had only one member 
contributing (Table 7.45). 
 

Table 7.45. How Many in Household Contribute to Obtaining Food 
How many in Household contribute to obtaining food?

76 24.2 24.2 24.2
168 53.5 53.5 77.7

37 11.8 11.8 89.5
23 7.3 7.3 96.8

4 1.3 1.3 98.1
3 1.0 1.0 99.0
2 .6 .6 99.7
1 .3 .3 100.0

314 100.0 100.0

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
In 89.2 percent of households this contribution was with money (Table 7.46). Other 
forms of contribution included raising animals (18.2 percent of households), planting 
crops or helping with planting (13.4 percent) or some other forms of work (12.7 percent). 
 

Table 7.46. How do they Contribute 
Contribute with Money?

280 89.2 100.0 100.0
34 10.8

314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Contribute with Planting?

42 13.4 100.0 100.0
272 86.6
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Contribute with Raising Animals?

57 18.2 100.0 100.0
257 81.8
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Contribute in other ways?

12 3.8 100.0 100.0
302 96.2
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
 
EMPLOYMENT AND FINANCIAL SECURITY 
 
A large majority of respondents (80.3 percent) worked to help support the family (Table 
7.47).   Most of these (63.7 percent) worked outside the home, but 27.5 percent worked at 
home and 8.8 percent worked both at home and away (Table 7.48). 
 
 

Table 7.47. Contribute with Work 
Contribute with Work?

40 12.7 100.0 100.0
274 87.3
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Table 7.48. Where do you Work 
Where do you work?

69 22.0 27.5 27.5
160 51.0 63.7 91.2

22 7.0 8.8 100.0
251 79.9 100.0

63 20.1
314 100.0

At Home
Outside of Home
Both Places
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
More than half (55.2 percent) of those who responded to the question of who they worked 
for said they worked for themselves.  Thirty-four percent worked for an employer or 
other “boss” and 5.2 percent worked for a family member (Table 7.49). 
 

Table 7.49. Who do you Work for 
Who do you work for?

138 43.9 55.2 55.2
85 27.1 34.0 89.2
7 2.2 2.8 92.0

13 4.1 5.2 97.2
7 2.2 2.8 100.0

250 79.6 100.0
64 20.4

314 100.0

Self
Boss/Employer
Self and Employer
Family Member
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

The main source of family sustenance, named by 50.3 percent of respondents, came from 
the interviewee’s own work.  In 11.4 percent of responses the spouse was the main 
provider, while another 11.7 percent listed “other” as principal source of sustenance.   In 
10.7 percent of the responses the family’s principal sustenance came from a business.  
Only 6.2 percent of families were supported primarily by agricultural activities (Table 
7.50). 
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Table 7.50. Main Source of Family Sustenance 
Primary source of family sustenance?

155 49.4 50.3 50.3
35 11.1 11.4 61.7
33 10.5 10.7 72.4
19 6.1 6.2 78.6
36 11.5 11.7 90.3
19 6.1 6.2 96.4

11 3.5 3.6 100.0

308 98.1 100.0
6 1.9

314 100.0

Interviewee's Work
Spouse's Work
Business
Agriculture
Other
Children's Work
Interviewee &
Spouse Work
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Ten percent (32 individuals) received some form of help from family of friends living 
outside of Ecuador.  Of these 25 (78.1 percent) said this assistance was in the form of 
money; 16 (50.0 percent) said clothes, and four (12.5 percent) listed other forms of 
assistance.  In some cases more than one form of assistance was provided (Table 7.51). 
 

Table 7.51. Receive Help 
Do you get help from family or friends outside country?

32 10.2 10.2 10.2
282 89.8 89.8 100.0
314 100.0 100.0

Yes
No
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
How do they help you- money?

25 8.0 100.0 100.0
289 92.0
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
How do they help you- clothes?

16 5.1 100.0 100.0
298 94.9
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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How do they help you- other?

4 1.3 100.0 100.0
310 98.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Almost half (49.4 percent) of the population surveyed said that their economic situation 
was worse now than compared with prior to October 1999.  Only 9.2 percent believed 
their situation to be better than pre-October 1999.  Many individuals (41.4 percent) said 
there was no change in their situation (Table 7.52). 
 

Table 7.52. Economic Situation compared to October 1999 
Economic situation now compared with Oct 1999?

130 41.4 41.4 41.4
29 9.2 9.2 50.6

155 49.4 49.4 100.0
314 100.0 100.0

More or Less the Same
Better than Before
Worse than Before
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
Only 12.4 percent of those surveyed work in agriculture (Table 7.53). Within this group, 
36.8 percent worked seasonally, 31.6 percent worked permanently in agriculture and 
another 31.6 percent were occasionally workers (Table 7.54).  A substantial number of 
those working in agriculture (63.2 percent) worked their own land and another 18.4 
percent worked family-owned land.  Only 13.2 percent leased land, and 5.3 percent 
worked an employer’s land (Table 7.55). 
 

Table 7.53. Work in Agriculture 
Do you work in agriculture?

275 87.6 87.6 87.6
39 12.4 12.4 100.0

314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Table 7.54. When do You Work in Agriculture 
When do you work?

12 3.8 31.6 31.6
12 3.8 31.6 63.2
14 4.5 36.8 100.0
38 12.1 100.0

276 87.9
314 100.0

Permanently
Occasionally
Seasonally
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Table 7.55. Whose Land do You Work 
Whose land do you work?

24 7.6 63.2 63.2
5 1.6 13.2 76.3
7 2.2 18.4 94.7
2 .6 5.3 100.0

38 12.1 100.0
276 87.9
314 100.0

Own Land
Lease Land
Family's Land
Employer's Land
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Nearly one third of respondents (32.1 percent) did not get paid for their work (Table 
7.56).   
 

Table 7.56. Do You Get Paid for Work 
Paid for Work?

77 24.5 32.1 32.1
163 51.9 67.9 100.0
240 76.4 100.0
74 23.6

314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Over forty-five percent of those being paid were paid by contract, piece work or by 
product, 33.5 percent received payment monthly, 14.0 percent were hourly workers, and 
only 6.7 percent were paid by the week (Table 7.57). 
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Table 7.57. How are You Paid 
How are you paid?

23 7.3 14.0 14.0
11 3.5 6.7 20.7
55 17.5 33.5 54.3

75 23.9 45.7 100.0

164 52.2 100.0
150 47.8
314 100.0

Hourly/Daily
Weekly
Monthly
By Product/Contract/Piece
Work
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

As a measure of other risks, participants were asked if they worked with chemicals of 
dyes. Seventeen percent worked with some kind of pesticide, chemical or dye (Table 
7.58). 
 

Table 7.58. Do You Work with Pesticides/Chemicals/Dyes 
Work with pesticides/chemicals/dyes?

192 61.1 82.8 82.8
40 12.7 17.2 100.0

232 73.9 100.0
82 26.1

314 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
 

LOSSES 
 

There were 96 claims of loss of crops, plantings, and harvests.  Within this group, 72.9 
percent attributed such losses to the volcano and to ash fall.  In addition, 11.5 percent 
cited drought as the cause of their losses; 8.3 percent ascribed their losses to plant 
diseases or pests; and 7.3 percent attributed their losses to the evacuation and other 
causes (Table 7.59). 
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Table 7.59. Cause of Plant Loss/Problems 
Cause of Plant Loss/Problems?

70 22.3 72.9 72.9
11 3.5 11.5 84.4

8 2.5 8.3 92.7
7 2.2 7.3 100.0

96 30.6 100.0
218 69.4
314 100.0

Volcano/Ash
Drought/Flood
Disease/Pests
Evacuation/Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Most of this type of agricultural loss (plants, orchards, etc.) occurred in 1999 (52.0 
percent), although 16.3 percent stated their losses occurred in 2000 and an equal 
percentage stated losses in 2001 (Table 7.60).  In addition, 10.2 percent suffered losses in 
2002.  Small percentages had experienced ongoing losses since 1999 (3.1 percent) and 
since 2001 (2.0 percent). 
 

Table 7.60. When Did Loss/Problems for Plants Occur 
When did loss/problems for plants occur?

51 16.2 52.0 52.0
16 5.1 16.3 68.4
16 5.1 16.3 84.7
10 3.2 10.2 94.9

3 1.0 3.1 98.0
2 .6 2.0 100.0

98 31.2 100.0
216 68.8
314 100.0

1999
2000
2001
2002
Since 1999
Since 2001
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

There were 85 claims of loss of animals (cows, pigs, chickens, cuyes, rabbits, etc.).  
Within this group, ash fall was cited 36.5 percent of the time as the cause of the loss.  
This was followed by “other” causes (22.4 percent) and the evacuation (17.6 percent).  
“Loss of grass” which could be due to ash or to drought, was claimed by 9.4 percent of 
those responding (Table 7.61). 
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Table 7.61. Cause of Loss of Animals 
Cause of Plant Loss/Problems?

70 22.3 72.9 72.9
11 3.5 11.5 84.4

8 2.5 8.3 92.7
7 2.2 7.3 100.0

96 30.6 100.0
218 69.4
314 100.0

Volcano/Ash
Drought/Flood
Disease/Pests
Evacuation/Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Problems or losses of animals have occurred nearly every year since the initial eruption in 
1999 (Table 7.62).  Most animals were lost in 1999, with 48.2 percent of claiming losses 
occurred in that year.  In 2000, 12.9 percent of respondents experienced such losses, 21.2 
percent stated 2001 was the year of loss, and 15.3 percent 2002.  However, only small 
percentage claimed that such losses had been ongoing since 1999 (1.2 percent) and since 
2000 (1.2 percent). 
 

Table 7.62. When did Loss/Problems for Animals Occur 
When did loss/problems for animals occur?

41 13.1 48.2 48.2
11 3.5 12.9 61.2
18 5.7 21.2 82.4
13 4.1 15.3 97.6

1 .3 1.2 98.8
1 .3 1.2 100.0

85 27.1 100.0
229 72.9
314 100.0

1999
2000
2001
2002
Since 1999
Since 2000
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
There were 34 claims of lost equipment, machinery, tools or other equipment used in 
making a living.  Within this group theft and “other causes” were cited as the most 
frequent causes (27.3 percent each).  The evacuation was held responsible by 24.2 
percent of those stating a loss of equipment, tools, etc., while 15.2 percent indicated that 
ash was the cause of the loss.  Six percent cited the volcano itself as the cause (Table 
7.63). 
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Table 7.63. Cause of Equipment Loss/Problems 
Cause of Equipment Loss/Problems?

9 2.9 27.3 27.3
8 2.5 24.2 51.5
2 .6 6.1 57.6
5 1.6 15.2 72.7
9 2.9 27.3 100.0

33 10.5 100.0
281 89.5
314 100.0

Theft
Evacuation
Volcano
Ash
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Most losses of equipment occurred in 1999 (52.9 percent), followed by 2001 (23.5 
percent), and 11.8 percent in 2002 (Table 7.64). 
 

Table 7.64. When Did Loss/Problems for Equipment Occur 
When did loss/problems for equipment occur?

18 5.7 52.9 52.9
1 .3 2.9 55.9
8 2.5 23.5 79.4
4 1.3 11.8 91.2
1 .3 2.9 94.1
2 .6 5.9 100.0

34 10.8 100.0
280 89.2
314 100.0

1999
2000
2001
2002
Always
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

There were 88 claims of loss of jobs.  The evacuation was blamed for 39.8 percent of 
these, followed by other causes (22.7 percent) and the volcano (10.2 percent) (Table 
7.65).  A small majority of these job losses (54.1 percent) occurred in 1999, followed by 
17.6 percent in 2000, 14.1 percent in 2001 and 10.6 percent in 2002 (Table 7.66).   
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Table 7.63. Cause of Work Loss/Problems 
Cause of Work Loss/Problems?

7 2.2 8.0 8.0
4 1.3 4.5 12.5
6 1.9 6.8 19.3

35 11.1 39.8 59.1
1 .3 1.1 60.2
6 1.9 6.8 67.0
9 2.9 10.2 77.3

20 6.4 22.7 100.0
88 28.0 100.0

226 72.0
314 100.0

Business Decreased
Dollarization
Ash Problems
Evacuation
Loss of Funding
Less Work
Volcano
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Table 7.66. When Did Loss/Problems for Work Occur 
When did loss/problems for work occur?

46 14.6 54.1 54.1
15 4.8 17.6 71.8
12 3.8 14.1 85.9

9 2.9 10.6 96.5
1 .3 1.2 97.6
2 .6 2.4 100.0

85 27.1 100.0
229 72.9
314 100.0

1999
2000
2001
2002
Always
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Over sixty percent of respondents thought that there was insufficient work or that lack of 
business was an issue (Table 7.67).  Within this group 40.5 percent attributed the problem 
to a decrease in business, 30.0 percent to other causes, 12.1 percent to increased 
competition, and 10.0 percent to dollarization of the Ecuadorian economy. 
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Table 7.67. Cause of Insufficient Work/Lack of Business 
Causes of Insufficient Work/Lack of Business?

77 24.5 40.5 40.5
19 6.1 10.0 50.5

5 1.6 2.6 53.2
3 1.0 1.6 54.7

23 7.3 12.1 66.8
6 1.9 3.2 70.0

57 18.2 30.0 100.0
190 60.5 100.0
124 39.5
314 100.0

Business Decreased
Dollarization
Ash Problems
Low Wages
Competition
Loss of Agriculture
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Nearly forty percent of the problem of insufficient work/lack of business was said to have 
occurred in 1999, with another 31.4 percent occurring in 2000, while 12.4 percent was 
claimed for 2002 and 10.3 percent for 2001 (Table 7.68). 
 

Table 7.68. When Did Insufficient Work Occur 
When did insufficient work occur?

72 22.9 38.9 38.9
58 18.5 31.4 70.3
19 6.1 10.3 80.5
23 7.3 12.4 93.0

6 1.9 3.2 96.2
6 1.9 3.2 99.5
1 .3 .5 100.0

185 58.9 100.0
129 41.1
314 100.0

1999
2000
2001
2002
Always
Since 1999
Since 2000
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
There were 47 claims of a lost business (15.0 percent of survey population).  Over forty 
percent of these claims were due to the evacuation.  This was followed by economic 
conditions (17.0 percent) and “other” causes (17.0 percent), and by ash (10.6 percent) and 
the volcano (10.6 percent) (Table 7.69). Nearly sixty percent of businesses were lost in 
1999, followed by 23.4 percent in 2000 (Table 7.70). 
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Table 7.69. Cause of Lost Business 
Cause of Lost Business?

20 6.4 42.6 42.6
5 1.6 10.6 53.2
5 1.6 10.6 63.8
8 2.5 17.0 80.9
1 .3 2.1 83.0
8 2.5 17.0 100.0

47 15.0 100.0
267 85.0
314 100.0

Evacuation
Ash
Volcano
Economics
Theft
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Table 7.70. When did You Lose Your Business 
When did you lose your business?

28 8.9 59.6 59.6
11 3.5 23.4 83.0

5 1.6 10.6 93.6
2 .6 4.3 97.9
1 .3 2.1 100.0

47 15.0 100.0
267 85.0
314 100.0

1999
2000
2001
2002
Since 2000
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Only 47 responses (15.0 percent of the total population surveyed) indicated lack of credit 
as a problem (Table 7.71). Reasons given were “other” (70.0 percent) and the fact that the 
respondents were in a hazard zone (17.0 percent). 
 

Table 7.71. Cause of Lack of Credit 
Cause of lack of credit?

8 2.5 17.0 17.0

2 .6 4.3 21.3
2 .6 4.3 25.5
2 .6 4.3 29.8

33 10.5 70.2 100.0
47 15.0 100.0

267 85.0
314 100.0

No Credit Because in
Hazard Zone
Fear of Losing Security
No Income
Debts
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Most applications for credit were denied in 1999 (32.6 percent), followed by 2001 (23.9 
percent) and 2000 (21.7 percent). In 2002, 17.4 percent of respondents claimed that credit 
had been denied (Table 7.72). 
 

Table 7.72. When Were You Denied Credit 
When were you denied credit?

15 4.8 32.6 32.6
10 3.2 21.7 54.3
11 3.5 23.9 78.3

8 2.5 17.4 95.7
2 .6 4.3 100.0

46 14.6 100.0
268 85.4
314 100.0

1999
2000
2001
2002
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Eight individuals (2.5 percent of the total population) indicated loss of a home.  Within 
this group the loss was mostly attributed to ash fall (62.5 percent), with the volcano itself 
being the cause in 37.5 percent of cases (Table 7.73).  Of these, 66.7 percent were lost in 
1999, and 11.1 percent were lost each in 2000, 2001 and 2002 (table 7.74). 
 

Table 7.75. Cause of Losing Home 
Cause of Losing Home?

5 1.6 62.5 62.5
3 1.0 37.5 100.0
8 2.5 100.0

306 97.5
314 100.0

Ash
Volcano
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Table 7.74. When Did You Lose Your Home 
When did you lose your home

6 1.9 66.7 66.7
1 .3 11.1 77.8
1 .3 11.1 88.9
1 .3 11.1 100.0
9 2.9 100.0

305 97.1
314 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Inflation was major problem for 73.6 percent of the total population surveyed.  Within 
this group 37.2 percent attributed inflation to dollarization of the economy.  The second 
most frequent perceived cause was “bad government policies” (13.0 percent) followed by 
“high prices” (10.4 percent).  The volcano was blamed for inflation by 2.2 percent of 
respondents (Table 7.75). 
 

Table 7.75. Cause of Inflation 
Cause of Inflation?

30 9.6 13.0 13.0
86 27.4 37.2 50.2
15 4.8 6.5 56.7

5 1.6 2.2 58.9
15 4.8 6.5 65.4

5 1.6 2.2 67.5
5 1.6 2.2 69.7
2 .6 .9 70.6
8 2.5 3.5 74.0
5 1.6 2.2 76.2

24 7.6 10.4 86.6
6 1.9 2.6 89.2
6 1.9 2.6 91.8

19 6.1 8.2 100.0
231 73.6 100.0

83 26.4
314 100.0

Bad Government Policies
Dollarization
Corruption
Volcano
Don't Know
Scarcity
Low Wages
Monopoly
Lack of Money
Taxes
High Prices
No Work
Economic Crisis
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Over seventy percent of participants responded to the question of when inflation 
occurred.  Within this group 56.3 percent said it occurred (affected them most) in 2000.  
12.5 percent said it was a problem in 1999, 9.8 percent in 2001 and 9.4 percent in 2002.  
7.6 percent said inflation had “always” been a problem (Table 7.76). 
 
Fifteen individuals (4.8 percent of all surveyed) said they had lost land during this period.  
The reason given most frequently for this loss was ash, 26.7 percent).  Twenty percent 
had lost their land due to lahars or mudslides, and another twenty percent to flooding 
(Table 7.77).  The volcano and “other” causes were each cited by 13.3 percent of those 
losing land, and the evacuation was named by one individual (6.7 percent of those losing 
land). 
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Table 7.76. When Did Inflation Occur 
When did inflation occur?

28 8.9 12.5 12.5
126 40.1 56.3 68.8

22 7.0 9.8 78.6
21 6.7 9.4 87.9
17 5.4 7.6 95.5

5 1.6 2.2 97.8
2 .6 .9 98.7
3 1.0 1.3 100.0

224 71.3 100.0
90 28.7

314 100.0

1999
2000
2001
2002
Always
Since 1999
Since 2000
1996
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Table 7.77. Cause of Losing Land 
Cause of losing land?

1 .3 6.7 6.7
4 1.3 26.7 33.3
3 1.0 20.0 53.3
2 .6 13.3 66.7
3 1.0 20.0 86.7
2 .6 13.3 100.0

15 4.8 100.0
299 95.2
314 100.0

Evacuation
Ash
Lahars/Mudslides
Volcano
Flood
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
The majority (42.9 percent) lost their land in 1999.  This was followed by 28.6 percent in 
2001, and 14.2 percent in 2002.  One individual said land had been “lost since 1999.” 
This may be a 1999 loss, which would bring the 1999 losses to 50.0 percent (Table 7.78). 
Twenty individuals (6.4 percent of the total population surveyed) had been evicted from 
their land or home.  The most frequent (60.0 percent) cause cited for the eviction was the 
evacuation (Table 7.79). 
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Table 7.78. When Did You Lose Land 
When did you lose land?

6 1.9 42.9 42.9
1 .3 7.1 50.0
4 1.3 28.6 78.6
2 .6 14.3 92.9
1 .3 7.1 100.0

14 4.5 100.0
300 95.5
314 100.0

1999
2000
2001
2002
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Table 7.79. Cause of Being Evicted from Land or Home 
Cause of being evicted from land or home?

12 3.8 60.0 60.0
8 2.5 40.0 100.0

20 6.4 100.0
294 93.6
314 100.0

Evacuation
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
 
Seventy percent of all evictions took place in 1999, with 15.0 percent claiming eviction in 
2002 and 10.0 percent in 2000.  Another five percent were evicted in 2001 (Table 7.80). 
 

Table 7.80. When were You Evicted 
When were you evicted?

14 4.5 70.0 70.0
2 .6 10.0 80.0
1 .3 5.0 85.0
3 1.0 15.0 100.0

20 6.4 100.0
294 93.6
314 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Although losses had been mentioned as a problem in various groups, only 11.5 percent 
had experienced theft of possessions during this period.  In 58.3 percent of cases, the theft 
occurred at home whereas 16.7 percent of thefts occurred away from the home (Table 
7.81).  Only four individuals considered evacuation to be the cause of the thefts. 
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Table 7.81. Cause of Theft of Possesions 
Cause of theft of possessions?

1 .3 2.8 2.8
21 6.7 58.3 61.1

6 1.9 16.7 77.8
4 1.3 11.1 88.9
4 1.3 11.1 100.0

36 11.5 100.0
278 88.5
314 100.0

At Home - Neighbors
At Home - Thieves
Away - Thieves
At Business - Thieves
Evacuation
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Most theft of possessions (48.6 percent) happened in 1999, followed by 27.0 percent in 
2001 and 21.6 percent in 2000 (Table 7.82). 
 

Table 7.82. When were Your Possessions Stolen 
When were your possessions stolen?

18 5.7 48.6 48.6
8 2.5 21.6 70.3

10 3.2 27.0 97.3
1 .3 2.7 100.0

37 11.8 100.0
277 88.2
314 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
During the study period, deaths had occurred in 20.7 percent of households. The prime 
cause of death was serious illness that accounted for 56.9 percent of incidents, accidents 
of various kinds caused an additional 21.5 percent of deaths and old-age 18.5 percent 
(Table 7.83).   
 
Most deaths of close family members occurred in 2000 (29.4 percent) but percentages 
were similar in other years:  26.5 percent in 2001; 25.0 percent in 2002; and 19.1 percent 
in 1999. Certainly among the survey population, therefore, there was no significant 
difference in number of deaths between years.  Overall, it would seem, then, that the 
volcano activity and evacuation had not raised the incidence of deaths in these 
communities (Table 7.84).   
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Table 7.83. Cause of Death in the Family 
Cause of death in family?

37 11.8 56.9 56.9
14 4.5 21.5 78.5
12 3.8 18.5 96.9

1 .3 1.5 98.5
1 .3 1.5 100.0

65 20.7 100.0
249 79.3
314 100.0

Sickness
Accident
Old Age
Suicide
Child Birth
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Table 7.84. When was there a Death in the Family 
When was there a death in the family?

13 4.1 19.1 19.1
20 6.4 29.4 48.5
18 5.7 26.5 75.0
17 5.4 25.0 100.0
68 21.7 100.0

246 78.3
314 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Life-threatening or serious illnesses in the family were a problem for 82.8 percent of 
those interviewed.  In the aggregate, numerous illnesses were cited, no clear pattern 
emerged regarding illness type.  There were, for example, only seven (2.2 percent) 
instances of cancer.  For the most part, however, these responses were too vague to be 
reliable. Table 7.85. shows when these illnesses occurred.  The year of most serious 
illnesses was 2002 (35.3 percent), followed by 1999 (27.5 percent). 
 

Table 7.85. When Did Illness Occur 
When did illness occur?

14 4.5 27.5 27.5
11 3.5 21.6 49.0

8 2.5 15.7 64.7
18 5.7 35.3 100.0
51 16.2 100.0

263 83.8
314 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Not surprisingly, many respondents (86.9 percent of survey population) had a list of 
“other problems.”  Nevertheless, only two individuals listed the evacuation as another 
problem, and one individual stated that all his/her money had been spent during the 
evacuation (Table 7.86). The remaining responses ranged from economic issues to 
domestic conflicts, and from health concerns to social disruption. 
 

Table 7.86. Cause of Other Problems 
Cause of other problems?

273 86.9 86.9 86.9
2 .6 .6 87.6
1 .3 .3 87.9
1 .3 .3 88.2
1 .3 .3 88.5
1 .3 .3 88.9
1 .3 .3 89.2

1 .3 .3 89.5

1 .3 .3 89.8
1 .3 .3 90.1
1 .3 .3 90.4
1 .3 .3 90.8
1 .3 .3 91.1
2 .6 .6 91.7
1 .3 .3 92.0
1 .3 .3 92.4
1 .3 .3 92.7
1 .3 .3 93.0
2 .6 .6 93.6
1 .3 .3 93.9
1 .3 .3 94.3
2 .6 .6 94.9
1 .3 .3 95.2
1 .3 .3 95.5
1 .3 .3 95.9
1 .3 .3 96.2
1 .3 .3 96.5
1 .3 .3 96.8
1 .3 .3 97.1
1 .3 .3 97.5
1 .3 .3 97.8
1 .3 .3 98.1
1 .3 .3 98.4

1 .3 .3 98.7

1 .3 .3 99.0
1 .3 .3 99.4
1 .3 .3 99.7
1 .3 .3 100.0

314 100.0 100.0

 
accident
alcoholic
assault
assaulted
bad health/alone
bad youth
became grandmother
early
bloody nose
business decrease
corruption
daughter left
economy
evacuation
family left country
father is sick
fight w/ neighbors
government/welfare
health
lack of money
lack of money for medicin
lack of work
misses work family sick
money problems
new baby
no tourism
no workers
problems w/ neighbors
problems with neighbors
respitory problems-ash
separation
sister sick
sold animals at loss
spent money in
evacuation
spouse drinks
takes many pills
taxes
traffic accident
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Most (31.3 percent) said these “other” problems had occurred in 1999, 25.0 percent said 
in 2001, and 21.9 percent said in 2002 (Table 7.87). 
 

Table 7.87. When Did Other Problems Occur 
When did other problems occur?

10 3.2 31.3 31.3
5 1.6 15.6 46.9
8 2.5 25.0 71.9
7 2.2 21.9 93.8
1 .3 3.1 96.9
1 .3 3.1 100.0

32 10.2 100.0
282 89.8
314 100.0

1999
2000
2001
2002
Since 1999
Since 2001
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Thirty-eight percent of those experiencing some kind of problem or loss had received 
help from some one (Table 7.88). 
 

Table 7.88. Did Anyone Help You 
Anyone help you?

194 61.8 61.8 61.8
120 38.2 38.2 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
As a percentage of those who received aid, assistance was received most frequently from 
family members (75.8 percent), neighbors (9.2 percent), or the central government (7.5 
percent).  Less than three percent stated that they received help from religious groups, 
community organizations and clubs, or from the municipal or local governments.  
However, 15 percent did list “other” groups as sources of aid.  Table 7.89 shows the 
breakdown of aid as a percentage of the total survey population. 
 

Table 7.89. Who Helped You 
Who helped you-Family?

91 29.0 100.0 100.0
223 71.0
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Who helped you-Friends or Neighbors?

11 3.5 100.0 100.0
303 96.5
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Who helped you-Religious?

4 1.3 100.0 100.0
310 98.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Who helped you-Community Groups/Clubs?

3 1.0 100.0 100.0
311 99.0
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Who helped you-Central Government?

9 2.9 100.0 100.0
305 97.1
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Who helped you-Municipio?

2 .6 100.0 100.0
312 99.4
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Who helped you-Other?

18 5.7 100.0 100.0
296 94.3
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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LOSS AND ASH QUESTIONS 
 
To ascertain the significance of the volcano, a number of questions ere asked regarding 
specific losses.  Overall, 41.7 percent of the total survey population said they had 
experienced losses due to eruptions of the volcano (Table 7.90).  
 

Table 7.90. Losses from the Volcano 
Losses from the volcano?

183 58.3 58.3 58.3
131 41.7 41.7 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Thirty-five percent of the respondents stated that these losses occurred in 1999; 14.6 
percent said they were due to eruptions in 2000; 14.0 percent attributed them to the 2001 
eruptions; and 9.6 percent said they experienced losses in 2002 eruptions. It should be 
noted, however, that the relatively high losses claimed for 2002 may result from when the 
survey was conducted; since the survey was undertaken in May 2002, the most recent 
volcanic activity may have been foremost in people’s minds (Tables 7.91). 
 

Table 7.91. When Did You Experience Loss from the Volcano 
Losses from Volcano in 1999?

110 35.0 82.7 82.7
23 7.3 17.3 100.0

133 42.4 100.0
181 57.6
314 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Losses from Volcano 2000?

46 14.6 37.7 37.7
76 24.2 62.3 100.0

122 38.9 100.0
192 61.1
314 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Losses from Volcano 2001?

44 14.0 36.1 36.1
78 24.8 63.9 100.0

122 38.9 100.0
192 61.1
314 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Losses from Volcano 2002?

30 9.6 25.4 25.4
88 28.0 74.6 100.0

118 37.6 100.0
196 62.4
314 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
For all four years (1999, 2000, 2001 and 2002) only 6 individuals reported receiving any 
compensation for losses due to eruptions (Table 7.92). 
 

Table 7.92. Compensation for Losses from Volcano 
Compensation for losses 1999

4 1.3 3.4 3.4
114 36.3 96.6 100.0
118 37.6 100.0
196 62.4
314 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Compensation for losses 2000

65 20.7 100.0 100.0
249 79.3
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Compensation for losses 2001

2 .6 2.9 2.9
66 21.0 97.1 100.0
68 21.7 100.0

246 78.3
314 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Compensation for losses 2002

52 16.6 100.0 100.0
262 83.4
314 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
 
NATURAL HAZARDS IN AREA 
 
To see how respondents ranked the volcano activity relative to other natural hazards, 
several additional questions were asked on various other natural hazards that might occur 
in the area (Table 7.93). 

 
Table 7.93. Natural Hazards in the Area 

Lanslides/Mudslides

113 36.0 100.0 100.0
201 64.0
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Drought

206 65.6 100.0 100.0
108 34.4
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Floods

26 8.3 100.0 100.0
288 91.7
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Freezes/Hail

130 41.4 100.0 100.0
184 58.6
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Earthquakes

265 84.4 100.0 100.0
49 15.6

314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Lahars

71 22.6 100.0 100.0
243 77.4
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Volcanic Eruptions

163 51.9 100.0 100.0
151 48.1
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Strong Winds

185 58.9 100.0 100.0
129 41.1
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Ash

290 92.4 100.0 100.0
24 7.6

314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
River Rising

147 46.8 100.0 100.0
167 53.2
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Other Geo-Physical Hazards

6 1.9 100.0 100.0
308 98.1
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
 
In summary, these other natural hazards were identified as a local hazard by: 
 

1. Volcanic ash   92.4 % 
2. Earthquakes   84.4 % 
3. Drought    65.6 % 
4. Strong winds   58.9 % 
5. Volcanic eruptions  51.9 % 
6. River risings (Floods)  46.8 % 
7. Freezes/hail/ice storms  41.4 % 
8. Landslides/mudslides:  36.0 % 
9. Lahars    22.6 % 
10. Floods      8.3 % 
11. Other geo-physical hazards   1.9 % 

 
 
EVACUATION (Baños only) 
 
Several questions, specific only to respondents in Baños, were asked to determine how 
the evacuation had affected respondents.  In Baños, it was found that 94.5 percent of 
residents and their families had been affected by the evacuation, fifty percent stated that 
their health had been affected by this event; 75.5 percent experienced stress; 63.2 percent 
said their ability to earn a living had been impaired; 89.5 percent had been affected 
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financially (economically); and 26.7 percent thought that the evacuation had affected 
them in some other manner (Table 7.94). 
 

Table 7.94. Summary of How Evacuation Affected You/Family. 
 

 Percent 
Did the evacuation affect you/family? 95.2 
Affect health? 50.5 
Cause stress? 76.2 
Impair earning ability? 63.8 
Affect financially? 89.5 
Affect some other way? 26.7 

 
 
ASH QUESTIONS (All areas) 
 
The ash proved to be a ubiquitous problem with 91.4 percent of all respondents and their 
families exposed to volcanic ash at some time (Table 7.95). However, exposure among 
the participants had varied.  A little over fifty percent said that exposure had been rare or 
infrequent; another 23.4 percent had experienced frequent or regular ash falls, and 23.8 
percent said exposure had been often or very frequent (Table 7.96). 
 

Table 7.95. Were You and Your Family Exposed to Ash 
Were you and your family exposed to ash?

27 8.6 8.6 8.6
287 91.4 91.4 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Table 7.96. How Often Were You Exposed to Ash 
How often were you exposed to ash?

151 48.1 52.8 52.8
67 21.3 23.4 76.2
68 21.7 23.8 100.0

286 91.1 100.0
28 8.9

314 100.0

Rarely/Infrequently
Regularly
Very Frequently/Often
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When asked how much ash they had been exposed to, most respondents (44.3 percent) 
said that it was “a little,” 29.1 percent said ash fall had been “moderate,” and 26.6 percent 
said it had been a “great deal” or “much” (Table 7.97). 
 

Table 7.97. How Much Ash 
How much ash?

125 39.8 44.3 44.3
82 26.1 29.1 73.4
75 23.9 26.6 100.0

282 89.8 100.0
32 10.2

314 100.0

A Little
Moderate
Great Deal/Much
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Over seventy percent responded that they had been affected by the ash, but a substantial 
minority, 27.1 percent, said they had not (Table 7.98). 
 

Table 7.98. Did Ash Affect You and Your Family 
Did ash affect you and your family?

85 27.1 27.1 27.1
229 72.9 72.9 100.0
314 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
Among those responding to the question as to how the ash had affected them (N = 221), 
93.2 percent said it had impacted their health.  Impacts to agriculture were cited by only 
3.6 percent of respondents, economic by 0.5 percent and 2.7 percent responded that it had 
affected them in other ways (Table 7.99). 
 

Table 7.99. How Did Ash Affect You and Your Family 
How did ash affect you and your family?

206 65.6 93.2 93.2
1 .3 .5 93.7
8 2.5 3.6 97.3
6 1.9 2.7 100.0

221 70.4 100.0
93 29.6

314 100.0

Health
Economically
Agriculture
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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People coped in various ways with the volcanic ash, and despite its constant nature, not 
all took precautions.  Fifty-five percent took care to cover water supplies; 54.1 percent 
washed vegetables and fruit more carefully; 48.4 percent wore a breathing mask; 46.2 
percent had swept ash of the roof of the house; 27.7 percent had taken other measures, 
while 4.8 percent said they had done nothing about the ash (Table 7.100). 
 

Table 7.100. How do You Cope with the Ash 
Wash Vegetables and Fruit More Carefully

170 54.1 100.0 100.0
144 45.9
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Cover Water

174 55.4 100.0 100.0
140 44.6
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Sweep Roof

145 46.2 100.0 100.0
169 53.8
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Use Mask

152 48.4 100.0 100.0
162 51.6
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Other measures taken to protect from ash

87 27.7 100.0 100.0
227 72.3
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Nothing done to protect from ash

15 4.8 100.0 100.0
299 95.2
314 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
Very little compensation was received to cover the costs of ash damage according to 
the respondents.  Les than three percent received aid with this coming from the 
Ministry of Housing and Urban Development, or in the form of food or breathing 
masks (Table 7.101). 
 

Table 7.101. Did you Receive Compensation for the Ash 
What compensation received for ash damage?

4 1.3 44.4 44.4

3 1.0 33.3 77.8
2 .6 22.2 100.0
9 2.9 100.0

305 97.1
314 100.0

Ministry of Housing and
Development Money
Food
Masks
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

 
COMMUNICATIONS QUESTIONS 
 
A number of questions were asked to determine where people might go to obtain 
information about the volcano hazard. The municipal authorities were cited most 
frequently (30.6 percent) by respondents as the source they would go to first for 
information about ash fall.  Health Centers/Physicians/Hospitals ranked second (12.4 
percent) as first source, followed by the Red Cross (9.2 percent).  Perhaps surprisingly, 
Emergency Management/Civil Defense was cited by only 4.8 percent as a first source for 
information about ash fall. Additionally, 15.6 percent did not know who they would ask 
for information, and 9.2 percent said there was no one to ask (Table 7.102).  
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Table 7.102.Where do You Obtain Ash Fall Information First 
Where obtain ashfall  information first?

29 9.2 9.2 9.2
3 1.0 1.0 10.2

15 4.8 4.8 15.0

96 30.6 30.6 45.5
4 1.3 1.3 46.8

17 5.4 5.4 52.2

39 12.4 12.4 64.6

33 10.5 10.5 75.2
49 15.6 15.6 90.8
29 9.2 9.2 100.0

314 100.0 100.0

Red Cross
Firemen
Emergency Management
Groups/Civil Defense
Municipal Authorities
Father Jaime/Church
Vulcanologists
Health
Center/Physician/Hospital
Other
Don't Know
No one
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
If the volcano became very active again, 39.8 percent of respondents said they would 
evacuate or leave the area, but this was offset by 34.7 percent who said they would not 
evacuate.  Other responses are shown in Table 7.103 
 

Table 7.103. If the Volcano Becomes Very Active, What Would You Do 
If volcano becomes very active, what would you do?

125 39.8 39.8 39.8
109 34.7 34.7 74.5

3 1.0 1.0 75.5
6 1.9 1.9 77.4
5 1.6 1.6 79.0

11 3.5 3.5 82.5
17 5.4 5.4 87.9
21 6.7 6.7 94.6
12 3.8 3.8 98.4

5 1.6 1.6 100.0
314 100.0 100.0

Evacuate/Leave
Stay/Not Evacuate
Ask for More Information
Ask Virgin/God for Help
Ask Authorities for Help
Go to Safe Zone
Other
Nothing
Don't Know
Have Evac Kit Ready
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
To obtain information about the volcano, the first choice by respondents was the 
municipal authorities (36.4 percent), followed by the volcanologists (10.2 percent), the 
Red Cross (7.3 percent), and Emergency Management/Civil Defense (5.8 percent).  Once 
again however, a number of respondents did not know where to get such information; 
12.1 percent said they did not know whom they would ask for information and 5.8percent 
said they would not seek information (Table 7.104). 
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Table 7.104. Where Would You Obtain Information about the Volcano First 
Where would you obtain information about the volcano first?

23 7.3 7.3 7.3
7 2.2 2.2 9.6

18 5.7 5.8 15.3

114 36.3 36.4 51.8
8 2.5 2.6 54.3

32 10.2 10.2 64.5

5 1.6 1.6 66.1

50 15.9 16.0 82.1
38 12.1 12.1 94.2
18 5.7 5.8 100.0

313 99.7 100.0
1 .3

314 100.0

Red Cross
Firemen
Emergency Management
Groups?Civil Defense
Municipal Authorities
Father Jaime/Church
Vulcanologists
Health
Center/Physician/Hospital
Other
Don't Know
No One
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
The most frequent response to the question “What would you like to know about Mt. 
Tungurahua?” was “Know what it will do” (28.8 percent).  This was followed by “Know 
when it will erupt” (21.4 percent), “Know what the risk is” (9.1 percent) and “Know 
when activity will cease” (4.9 percent).   All of these answers reflect uncertainty about 
the course of the volcanic hazard.   However, 4.5 percent also said there was nothing they 
wanted to know about the volcano and 3.2 percent said they did not know what they 
wanted to know about it (Table 7.105).   
 

Table 7.103. What Information Would You Like to Know about the Volcano 
What information would you like to know about the volcano?

89 28.3 28.8 28.8
66 21.0 21.4 50.2

15 4.8 4.9 55.0

57 18.2 18.4 73.5
14 4.5 4.5 78.0
10 3.2 3.2 81.2
10 3.2 3.2 84.5
20 6.4 6.5 90.9
28 8.9 9.1 100.0

309 98.4 100.0
5 1.6

314 100.0

Know What it will Do
Know When it will Erupt
Know when Activity will
Cease
Other
Nothing
Don't Know
Know Why
Know What to Do
Know What is Risk
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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CHAPTER 8 
 
DATA ANALYSIS: TESTING 
THE RESEARCH 
HYPOTHESES 
 
 
INTRODUCTION 
 
The main research hypotheses of this study focused on how the frequency and quantity of 
ash fall, along with the experience of evacuation exacerbate or ameliorate health 
problems and eventually impact community resilience.  Specifically, it was hypothesized 
that community resilience is correlated with evacuation and time exposed to ash fall. 
Community resilience, that is, the ability of a community to recover from disaster, is 
dependent on the interplay of many social, economic, and political forces operating at 
different temporal and spatial levels.  While these forces are often difficult to measure 
accurately, three groups of variables appeared to be significant in this regard: health, 
economic resources, and political power.  Other variables were also considered such as 
perception of risk, gender, number of people in the family unit, number of young 
children, annual household income, loss of employment, social support, and prevailing 
health conditions.   
 
Research Hypotheses 
It was hypothesized that the incidence of infectious and respiratory diseases will be 
highly correlated with both frequency of ash falls and evacuation. Evacuation practices, 
notably the use of albergues, (displaced persons’ shelters) will exacerbate health 
problems, whereas living at home will reduce them.  
 
Research Questions 
Several research questions were developed from these hypotheses: 

1. Does evacuation cause higher levels of respiratory disease as measured 
by levels of upper and lower respiratory problems, when compared 
with non evacuated populations?  

2. Does exposure to high levels of ash fall cause people to experience 
higher levels of both upper and lower respiratory problems than those 
not living in high ash fall areas? 

3. Are there fewer respiratory health problems among people living in 
areas where they neither experienced high ash fall nor were evacuated 
than those either evacuated or living in high ash fall areas? 

4. Do people who experienced evacuation also experience higher levels 
of nutritional disease and food insecurity than those not having been 
evacuation?  If so, is this due to loss of crops/income during the 
evacuation period. 

 179



5. Are levels of malnutrition and/or nutritional distress higher among 
populations living in areas of high ash fall? For example, due to crop 
failure caused but the corrosive effect of ash on the crops. 

 
In the following sections, interviewees’ responses from each the three communities were 
examined with respect to five groups of research questions: perception and views on risk; 
issues of food and water security; community resilience; health concerns; and specific 
questions on the impacts of ash fall.  The significance of ash fall (Penipe) and evacuation 
(Baños) were tested using Chi Square analysis with a significance level of 95 percent (p = 
0.05).  Pelileo was used as a control environment, not having been evacuated and having 
experienced only small ash falls. 
 
PERCEPTION AND RISK 
 
The degree of worry about the volcano varied significantly among locations (Table 8.1).  
More than half (50.5 percent) of those interviewed in Penipe were very worried about Mt. 
Tungurahua, compared with only 8.5 percent in Baños.  At the control site, Pelileo, 31.1 
percent were also very worried. 
 

Table 8.1. Worried about Volcano 
Crosstab

11 41 53 105

10.5% 39.0% 50.5% 100.0%

33 38 32 103

32.0% 36.9% 31.1% 100.0%

63 34 9 106

59.4% 32.1% 8.5% 100.0%

107 113 94 314

34.1% 36.0% 29.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Somewhat Very Worried
Worried about Volcano

Total

 
Chi-Square Tests

69.163a 4 .000
75.898 4 .000

68.140 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 30.83.

a. 
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The volcano has had a big impact on local communities, particularly Penipe, affecting 
large portions of the communities (Table 8.2). In Penipe, 57.1 percent of respondents said 
that the eruptions had greatly affected them and their families, whereas only 27.2 percent 
and 25.5 percent in Pelileo or Baños respectively said the eruptions had greatly affected 
them. These responses were significantly different.   
 

Table 8.2. Did the eruptions affect you and/or your family 
Crosstab

18 27 60 105

17.1% 25.7% 57.1% 100.0%

25 50 28 103

24.3% 48.5% 27.2% 100.0%

44 35 27 106

41.5% 33.0% 25.5% 100.0%

87 112 115 314

27.7% 35.7% 36.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Somewhat Much
Eruptions Affect your Family

Total

 
Chi-Square Tests

38.045a 4 .000
36.495 4 .000

25.962 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 28.54.

a. 
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In terms of how the volcano had affected respondents, most cited health as the primary 
concern (Table 8.3). In fact, an impact of the eruptions on health was cited first by a 
majority of respondents in Pelileo (60.2 percent) and Penipe (58.1 percent), whereas only 
17.0 percent in Baños listed an impact on health.  The most frequent (69.8 percent) 
response in Baños was for “other effects.” Once again, these responses were significantly 
different. 
 

Table 8.3. How have the eruptions affected you 
Crosstab

61 5 14 25 105

58.1% 4.8% 13.3% 23.8% 100.0%

62 1 4 36 103

60.2% 1.0% 3.9% 35.0% 100.0%

18 12 2 74 106

17.0% 11.3% 1.9% 69.8% 100.0%

141 18 20 135 314

44.9% 5.7% 6.4% 43.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Health Economic Agriculture Other
How have the Eruptions Affected You (first answer)

Total

 
Chi-Square Tests

78.464a 6 .000
82.819 6 .000

38.299 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 5.90.

a. 
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There was a significant difference among locations as to the perceived degree of risk of 
Mt. Tungurahua (Table 8.4).  In Baños, 64.8 percent of respondents believed there is no 
risk, compared with 36.9 percent in Pelileo and 24.8 percent in Penipe. 
 

Table 8.4. Is the volcano a danger now 
Crosstab

26 50 29 105

24.8% 47.6% 27.6% 100.0%

38 37 28 103

36.9% 35.9% 27.2% 100.0%

68 27 10 105

64.8% 25.7% 9.5% 100.0%

132 114 67 313

42.2% 36.4% 21.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Risk
Moderate

Risk High Risk

Volcano a Danger Now

Total

 
Chi-Square Tests

38.285a 4 .000
39.438 4 .000

29.802 1 .000

313

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 22.05.

a. 

 
 
When asked specifically about the risk to health, Penipe and Pelileo respondents were 
highly concerned (Table 8.5).  The volcano was perceived as a risk to health by 71.4 
percent of the interviewees in Penipe, and by 65.0 percent in Pelileo.   In Baños, 
however, only 26.4 percent of those interviewed considered the volcano a risk to health.  
These responses were significantly different. As to why the volcano is a health risk, 
respondents cited various reasons, such as ash, and gases, but there was no significant 
difference amongst communities (Table 8.6). 
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Table 8.5. Risk to health 
Crosstab

30 75 105

28.6% 71.4% 100.0%

36 67 103

35.0% 65.0% 100.0%

78 28 106

73.6% 26.4% 100.0%

144 170 314

45.9% 54.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes
Risk to Health

Total

 
Chi-Square Tests

50.393a 2 .000
51.793 2 .000

43.006 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 47.24.

a. 

 
Table 8.6. Why is it a health risk 

Crosstab

26 8 23 6 16 79

32.9% 10.1% 29.1% 7.6% 20.3% 100.0%

35 3 13 1 14 66

53.0% 4.5% 19.7% 1.5% 21.2% 100.0%

14 5 2 1 6 28

50.0% 17.9% 7.1% 3.6% 21.4% 100.0%

75 16 38 8 36 173

43.4% 9.2% 22.0% 4.6% 20.8% 100.0%

Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview

Place of
Interview

Total

Ash Gases
Eyes/T
hroat

Respiratory
Problems Other

Why is it a Health Risk

Total
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There was a significant difference in responses of the perceived risk the volcano 
presented to earning a living (Table 8.7).  In Baños 81.1 percent of respondents stated 
that it presents no risk compared to only 38.1 percent of those in Penipe.  In Pelileo, 57.3 
percent perceived no economic risk from the volcano.  Furthermore, respondents in 
Penipe were more likely to cite agriculture as the main reason for the threat to earning a 
living.  In Penipe, lack of work was the main concern, and in Baños it was other category 
and business problems (Table 8.8). 
 

Table 8.7. Risk to Earning a Living 
 

Crosstab

40 65 105

38.1% 61.9% 100.0%

59 44 103

57.3% 42.7% 100.0%

86 20 106

81.1% 18.9% 100.0%

185 129 314

58.9% 41.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes
Risk to Earning Living

Total

 
Chi-Square Tests

40.533a 2 .000
42.436 2 .000

40.249 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 42.32.

a. 
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Table 8.8. Why is it a danger to earning a living 
Crosstab

22 14 16 13 65

33.8% 21.5% 24.6% 20.0% 100.0%

7 5 21 12 45

15.6% 11.1% 46.7% 26.7% 100.0%

3 6 3 8 20

15.0% 30.0% 15.0% 40.0% 100.0%

32 25 40 33 130

24.6% 19.2% 30.8% 25.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Agriculture Business Lack of Work Other
Why is it a Danger to Earning a Living

Total

 
Chi-Square Tests

15.998a 6 .014
15.940 6 .014

5.200 1 .023

130

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

2 cells (16.7%) have expected count less than 5. The
minimum expected count is 3.85.

a. 
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There was also a significant difference among respondents as to their perceptions of 
whether or not the volcano represented a threat to house and/or property (Table 8.9).  In 
Baños 83.0 percent responded that it did not, where as in Penipe 65.7 percent responded 
that it did.   In Pelileo, the control site, 44.7 percent perceived the volcano to be a risk to 
household property.  
 

Table 8.9. Is the volcano a risk to household property 
Crosstab

36 69 105

34.3% 65.7% 100.0%

57 46 103

55.3% 44.7% 100.0%

88 18 106

83.0% 17.0% 100.0%

181 133 314

57.6% 42.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Risk to Household
Property

Total

 
Chi-Square Tests

51.642a 2 .000
54.723 2 .000

51.167 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 43.63.

a. 
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 Ash was believed to represent the greatest danger to house and/or property in Penipe 
(82.1 percent) and Pelileo (63.0 percent) but not in Baños, where only 21.1 percent 
considered ash from the volcano to represent a threat.  However, in Baños 47.4 percent 
considered “other volcanic hazards” to be a risk. These responses were significantly 
different (Table 8.10). 
 
 

Table 8.10. Why is it a danger to household property 
Crosstab

55 7 5 67

82.1% 10.4% 7.5% 100.0%

29 10 7 46

63.0% 21.7% 15.2% 100.0%

4 9 6 19

21.1% 47.4% 31.6% 100.0%

88 26 18 132

66.7% 19.7% 13.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Ash
Other Volcano

Hazards Other

Why is it a Danger to Household
Property

Total

 
Chi-Square Tests

25.247a 4 .000
24.904 4 .000

19.552 1 .000

132

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

2 cells (22.2%) have expected count less than 5. The
minimum expected count is 2.59.

a. 
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In Penipe (81.9 percent) and Pelileo (85.4 percent) believed that the volcano represented 
a threat to the people who were evacuated from Baños (Table 8.11).  In Baños however, 
only 54.3 percent of respondents thought the volcano was a danger at the time of the 
evacuation, and about 45 percent said it was no threat. These responses were significantly 
different. 
 
 

Table 8.11.  Was the volcano a danger to those who evacuated Baños 
Crosstab

16 86 3 105

15.2% 81.9% 2.9% 100.0%

13 88 2 103

12.6% 85.4% 1.9% 100.0%

47 57 1 105

44.8% 54.3% 1.0% 100.0%

76 231 6 313

24.3% 73.8% 1.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes Don't Know

Was the Volcano a Danger to those
who Evacuated Banos

Total

 
Chi-Square Tests

36.679a 4 .000
35.293 4 .000

24.387 1 .000

313

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

3 cells (33.3%) have expected count less than 5. The
minimum expected count is 1.97.

a. 
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CONCLUSIONS 
 
The data suggest that respondents in Baños did not perceive the volcano to be a great 
threat to their health, to their ability to earn a living, or to their homes and property.  This 
was significantly different from the perceptions in Penipe, where there was considerable 
awareness of the risk posed by the volcano to health, livelihoods, and property.  Even 
respondents in the control site, Pelileo, the community least at risk from a major eruption, 
indicated greater concern over the dangers posed by the volcano than the respondents in 
Baños. 
 
On the question of the threat posed by the volcano at the time of the evacuation, the 
perception in Penipe and Pelileo was that the volcano presented a threat to the residents 
of Baños.  Among respondents in Baños, however, opinion was divided (44.8 percent 
“No” to 54.3 percent “Yes”).   
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FOOD/WATER/FOOD SECURITY 
 
There were no significant differences among responses, with most people eating 
approximately the same at each meal as usual (Table 8.12).  Some variations occurred in 
part because some interviews were conducted on Mothers’ Day, when some households 
held family parties. 
 
 

Table 8.12. Breakfast-Lunch-Dinner How compared with usual 
 
Breakfast 

Crosstab

91 5 9 105

86.7% 4.8% 8.6% 100.0%

92 5 6 103

89.3% 4.9% 5.8% 100.0%

87 8 11 106

82.1% 7.5% 10.4% 100.0%

270 18 26 314

86.0% 5.7% 8.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Same as
Usual

More than
Usual

Less than
Usual

Breakfast Compare with Usual

Total

 
Chi-Square Tests

2.571a 4 .632
2.580 4 .630

.640 1 .424

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 5.90.

a. 
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Lunch 
Crosstab

92 4 9 105

87.6% 3.8% 8.6% 100.0%

80 7 15 102

78.4% 6.9% 14.7% 100.0%

82 11 13 106

77.4% 10.4% 12.3% 100.0%

254 22 37 313

81.2% 7.0% 11.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Same as
Usual

More than
Usual

Less than
Usual

Lunch Compare with Usual

Total

 
Chi-Square Tests

5.739a 4 .220
5.871 4 .209

2.271 1 .132

313

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 7.17.

a. 

 
Dinner 

Crosstab

94 5 5 104

90.4% 4.8% 4.8% 100.0%

87 6 9 102

85.3% 5.9% 8.8% 100.0%

86 5 14 105

81.9% 4.8% 13.3% 100.0%

267 16 28 311

85.9% 5.1% 9.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Same as
Usual

More than
Usual

Less than
Usual

Dinner Compare with usual

Total
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Chi-Square Tests

4.828a 4 .305
4.958 4 .292

4.206 1 .040

311

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 5.25.

a. 

 
 
While the content and quantity of meals remained much the same for most respondents, 
there was very high concern expressed about having sufficient food to meet family needs 
every week (Table 8.13) and in obtaining sufficient food for the family (Table 8.14). 
 
 

Table 8.13. Worried about having enough food for the family every week 
Crosstab

9 95 104

8.7% 91.3% 100.0%

9 94 103

8.7% 91.3% 100.0%

10 96 106

9.4% 90.6% 100.0%

28 285 313

8.9% 91.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Worried About Having
Enough Food for the
Family Every Week

Total
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Table 8.14. Worried about obtaining sufficient food for the family every week 
Crosstab

8 96 104

7.7% 92.3% 100.0%

10 92 102

9.8% 90.2% 100.0%

9 97 106

8.5% 91.5% 100.0%

27 285 312

8.7% 91.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Worried About
Obtaining Sufficient
Food for the Family

Every Week
Total

 
 
To understand more fully the characteristics of food security, a number of questions were 
asked about how respondents obtained various components of their food.  Specifically, 
they were asked whether these items were bought, raised, traded for or received as a gift. 
Table 8.15 shows the distribution of responses in the three communities to the various 
food components that constitute the primary part of the local diets. Many of these 
variables lack variation in responses and have not been included here (see Chapter 7 for 
details). 
 
The results showed that most people buy the majority all of the meats used by the family, 
such as pork, beef, chicken and small domestic animals like cuyes (guinea pigs) and 
rabbits.  If a family in the study group owned animals at all, they tended to be chickens or 
cuyes, but these did not generally meet all the family’s needs for these foods.  There was 
no significant difference in responses to questions about meats. 
 
In the case of beans and other legumes, there were some differences.  Fewer people in 
Penipe (65.8 percent) bought all of these foods than in Pelileo (85.6 percent) or Baños 
(86.0 percent).  With corn, there was a significant difference among groups, with fewer 
people in Penipe (63.8 percent) having to buy all of this food than in either Pelileo (80.9 
percent) or Baños (88.8 percent).  This was also the situation with fruits, where 52.4 
percent of respondents in Penipe had to purchase all of their needs for fruit, compared to 
80.0 percent in Pelileo and 84.2 percent in Baños; and for milk, 87.0 percent in Penipe, 
96.7 percent in Pelileo and 96.1 percent in Baños.   
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Table 8.15. Foods Buy/Raise/Trade/Receive as gift 
Buy Pork 

Crosstab

8 5 64 77

10.4% 6.5% 83.1% 100.0%

11 4 61 76

14.5% 5.3% 80.3% 100.0%

7 1 52 60

11.7% 1.7% 86.7% 100.0%

26 10 177 213

12.2% 4.7% 83.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Pork?

Total

 
 
 
Raise Pigs 

Crosstab

1 1 1 3

33.3% 33.3% 33.3% 100.0%

1 3 4

25.0% 75.0% 100.0%

2 1 4 7

28.6% 14.3% 57.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Place of Interview

Total

Some Most All
Raise Pigs?

Total
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Gifts of Pork 
Crosstab

1 1

100.0% 100.0%

3 3

100.0% 100.0%

1 1

100.0% 100.0%

2 3 5

40.0% 60.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some All
Gifts of Pork?

Total

 
 
 
Buy Beef 

Crosstab

8 7 70 85

9.4% 8.2% 82.4% 100.0%

5 7 82 94

5.3% 7.4% 87.2% 100.0%

6 3 93 102

5.9% 2.9% 91.2% 100.0%

19 17 245 281

6.8% 6.0% 87.2% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Beef?

Total

 
Chi-Square Tests

4.306a 4 .366
4.535 4 .338

2.349 1 .125

281

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 5.14.

a. 
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Raise Cattle 
Crosstab

1 1 2

50.0% 50.0% 100.0%

1 1 2

50.0% 50.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview

PenipePlace of Interview

Total

Some All
Raise Cattle?

Total

 
 
 
Trade for Beef 

Crosstab

1 1

100.0% 100.0%

1 1

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview

PelileoPlace of Interview

Total

All

Trade for
Beef?

Total

 
 
Gifts of Beef 

Crosstab

2 2 4

50.0% 50.0% 100.0%

3 3

100.0% 100.0%

2 2

100.0% 100.0%

4 2 3 9

44.4% 22.2% 33.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of Beef?

Total
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Buy Chicken 
Crosstab

11 13 57 81

13.6% 16.0% 70.4% 100.0%

10 10 73 93

10.8% 10.8% 78.5% 100.0%

10 7 80 97

10.3% 7.2% 82.5% 100.0%

31 30 210 271

11.4% 11.1% 77.5% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Chicken?

Total

 
 

Chi-Square Tests

4.448a 4 .349
4.405 4 .354

2.241 1 .134

271

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 8.97.

a. 

 
 
Raise Chicken 

Crosstab

16 7 11 34

47.1% 20.6% 32.4% 100.0%

9 4 7 20

45.0% 20.0% 35.0% 100.0%

7 3 7 17

41.2% 17.6% 41.2% 100.0%

32 14 25 71

45.1% 19.7% 35.2% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Raise Chicken?

Total
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Chi-Square Tests

.389a 4 .983

.385 4 .984

.293 1 .589

71

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

2 cells (22.2%) have expected count less than 5. The
minimum expected count is 3.35.

a. 

 
 
Gifts of Chicken 

Crosstab

3 3 6

50.0% 50.0% 100.0%

2 2

100.0% 100.0%

3 1 4

75.0% 25.0% 100.0%

8 3 1 12

66.7% 25.0% 8.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of Chicken?

Total

 
 
Buy other Meat 

Crosstab

6 5 23 34

17.6% 14.7% 67.6% 100.0%

7 2 40 49

14.3% 4.1% 81.6% 100.0%

8 36 44

18.2% 81.8% 100.0%

21 7 99 127

16.5% 5.5% 78.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy other Meat?

Total
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Raise other Meat 
Crosstab

10 2 27 39

25.6% 5.1% 69.2% 100.0%

4 6 22 32

12.5% 18.8% 68.8% 100.0%

2 2 18 22

9.1% 9.1% 81.8% 100.0%

16 10 67 93

17.2% 10.8% 72.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Raise other Meat?

Total

 
 
Gifts of other Meat 

Crosstab

1 1 2

50.0% 50.0% 100.0%

2 2 4

50.0% 50.0% 100.0%

2 1 1 4

50.0% 25.0% 25.0% 100.0%

5 2 3 10

50.0% 20.0% 30.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of other Meat?

Total
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Buy Quinoa 
Crosstab

9 1 49 59

15.3% 1.7% 83.1% 100.0%

3 4 84 91

3.3% 4.4% 92.3% 100.0%

2 1 83 86

2.3% 1.2% 96.5% 100.0%

14 6 216 236

5.9% 2.5% 91.5% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Quinoa?

Total

 
 
Raise Quinoa 

Crosstab

1 1

100.0% 100.0%

1 1

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview

PenipePlace of Interview

Total

Most

Raise
Quinoa?

Total

 
 
Gifts of Quinoa 

Crosstab

1 1

100.0% 100.0%

1 1

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview

BanosPlace of Interview

Total

All

Gifts of
Quinoa?

Total

 
 
 
 

 201



Buy Beans/Legumes 
Crosstab

12 15 52 79

15.2% 19.0% 65.8% 100.0%

4 10 83 97

4.1% 10.3% 85.6% 100.0%

9 4 80 93

9.7% 4.3% 86.0% 100.0%

25 29 215 269

9.3% 10.8% 79.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Beans/Legumes?

Total

 
Chi-Square Tests

17.121a 4 .002
17.646 4 .001

6.592 1 .010

269

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 7.34.

a. 

 
 
Raise Beans/Legumes 

Crosstab

8 8 13 29

27.6% 27.6% 44.8% 100.0%

5 3 4 12

41.7% 25.0% 33.3% 100.0%

3 4 8 15

20.0% 26.7% 53.3% 100.0%

16 15 25 56

28.6% 26.8% 44.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Raise Beans/Legumes?

Total

 
 

 202



Gifts of Beans/Legumes 
Crosstab

10 6 16

62.5% 37.5% 100.0%

2 2 4

50.0% 50.0% 100.0%

4 5 1 10

40.0% 50.0% 10.0% 100.0%

16 11 3 30

53.3% 36.7% 10.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of Beans/Legumes?

Total

 
 
Buy Corn 

Crosstab

9 8 30 47

19.1% 17.0% 63.8% 100.0%

7 10 72 89

7.9% 11.2% 80.9% 100.0%

4 6 79 89

4.5% 6.7% 88.8% 100.0%

20 24 181 225

8.9% 10.7% 80.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Corn?

Total

 
Chi-Square Tests

13.077a 4 .011
12.137 4 .016

11.682 1 .001

225

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

1 cells (11.1%) have expected count less than 5. The
minimum expected count is 4.18.

a. 
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Raise Corn 
Crosstab

10 13 33 56

17.9% 23.2% 58.9% 100.0%

6 2 10 18

33.3% 11.1% 55.6% 100.0%

6 1 8 15

40.0% 6.7% 53.3% 100.0%

22 16 51 89

24.7% 18.0% 57.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Raise Corn?

Total

 
 
Gifts of Corn 

Crosstab

7 12 1 20

35.0% 60.0% 5.0% 100.0%

5 4 9

55.6% 44.4% 100.0%

5 3 2 10

50.0% 30.0% 20.0% 100.0%

17 15 7 39

43.6% 38.5% 17.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of Corn?

Total
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Buy Other Grains 
Crosstab

7 9 64 80

8.8% 11.3% 80.0% 100.0%

3 5 91 99

3.0% 5.1% 91.9% 100.0%

3 2 96 101

3.0% 2.0% 95.0% 100.0%

13 16 251 280

4.6% 5.7% 89.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Other Grains?

Total

 
 
Raise Other Grains 

Crosstab

2 3 4 9

22.2% 33.3% 44.4% 100.0%

3 1 4

75.0% 25.0% 100.0%

1 3 4

25.0% 75.0% 100.0%

6 3 8 17

35.3% 17.6% 47.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Raise Other Grains?

Total
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Gifts of Other Grains 
Crosstab

4 4 1 9

44.4% 44.4% 11.1% 100.0%

4 1 5

80.0% 20.0% 100.0%

2 1 3

66.7% 33.3% 100.0%

10 4 3 17

58.8% 23.5% 17.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of Other Grains?

Total

 
 
 
Buy Potatoes 

Crosstab

3 8 80 91

3.3% 8.8% 87.9% 100.0%

3 5 79 87

3.4% 5.7% 90.8% 100.0%

5 3 94 102

4.9% 2.9% 92.2% 100.0%

11 16 253 280

3.9% 5.7% 90.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Potatoes?

Total
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Raise Potatoes 

Crosstab

4 3 1 8

50.0% 37.5% 12.5% 100.0%

7 1 6 14

50.0% 7.1% 42.9% 100.0%

2 3 1 6

33.3% 50.0% 16.7% 100.0%

13 7 8 28

46.4% 25.0% 28.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Raise Potatoes?

Total

 
 
Gifts of Potatoes 

Crosstab

2 3 2 7

28.6% 42.9% 28.6% 100.0%

4 1 6 11

36.4% 9.1% 54.5% 100.0%

1 2 2 5

20.0% 40.0% 40.0% 100.0%

7 6 10 23

30.4% 26.1% 43.5% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of Potatoes?

Total
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Buy Rice and Pasta 
Crosstab

2 9 87 98

2.0% 9.2% 88.8% 100.0%

1 97 98

1.0% 99.0% 100.0%

1 1 103 105

1.0% 1.0% 98.1% 100.0%

3 11 287 301

1.0% 3.7% 95.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Rice and Pasta?

Total

 
 
Buy Bread 

Crosstab

1 8 92 101

1.0% 7.9% 91.1% 100.0%

1 1 98 100

1.0% 1.0% 98.0% 100.0%

3 1 100 104

2.9% 1.0% 96.2% 100.0%

5 10 290 305

1.6% 3.3% 95.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Bread?

Total
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Make own Bread  
Crosstab

2 2

100.0% 100.0%

2 2

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview

PelileoPlace of Interview

Total

Some

Make own
Bread?

Total

 
 
Gifts of Bread 

Crosstab

1 2 3

33.3% 66.7% 100.0%

2 2

100.0% 100.0%

1 1 2

50.0% 50.0% 100.0%

3 3 1 7

42.9% 42.9% 14.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of Bread?

Total
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Buy Fruit 
Crosstab

23 17 44 84

27.4% 20.2% 52.4% 100.0%

7 13 80 100

7.0% 13.0% 80.0% 100.0%

9 7 85 101

8.9% 6.9% 84.2% 100.0%

39 37 209 285

13.7% 13.0% 73.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Fruit?

Total

 
Chi-Square Tests

29.966a 4 .000
28.862 4 .000

21.190 1 .000

285

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 10.91.

a. 

 
 
Grow own Fruit 

Crosstab

11 14 7 32

34.4% 43.8% 21.9% 100.0%

5 1 6

83.3% 16.7% 100.0%

8 2 2 12

66.7% 16.7% 16.7% 100.0%

24 16 10 50

48.0% 32.0% 20.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Grow own Fruit?

Total
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Gifts of Fruit 
Crosstab

15 8 1 24

62.5% 33.3% 4.2% 100.0%

11 1 12

91.7% 8.3% 100.0%

3 3 1 7

42.9% 42.9% 14.3% 100.0%

29 12 2 43

67.4% 27.9% 4.7% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of Fruit?

Total

 
 
Buy Vegetables 

Crosstab

10 13 75 98

10.2% 13.3% 76.5% 100.0%

11 4 82 97

11.3% 4.1% 84.5% 100.0%

9 4 90 103

8.7% 3.9% 87.4% 100.0%

30 21 247 298

10.1% 7.0% 82.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Vegetables?

Total
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Raise own Vegetables 
Crosstab

9 5 14

64.3% 35.7% 100.0%

6 4 3 13

46.2% 30.8% 23.1% 100.0%

2 7 1 10

20.0% 70.0% 10.0% 100.0%

17 16 4 37

45.9% 43.2% 10.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Raise own Vegetables?

Total

 
 
Gifts of Vegetables 

Crosstab

4 4 1 9

44.4% 44.4% 11.1% 100.0%

2 1 2 5

40.0% 20.0% 40.0% 100.0%

3 2 1 6

50.0% 33.3% 16.7% 100.0%

9 7 4 20

45.0% 35.0% 20.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Gifts of Vegetables?

Total
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Buy Milk 
Crosstab

9 3 80 92

9.8% 3.3% 87.0% 100.0%

2 1 89 92

2.2% 1.1% 96.7% 100.0%

2 2 99 103

1.9% 1.9% 96.1% 100.0%

13 6 268 287

4.5% 2.1% 93.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Some Most All
Buy Milk?

Total

 
 
Water is also an important concern in these communities.  Most respondents obtained 
their water from an inside tap, others got their supplies from outside pipes and bottles 
(Table 8.16).  There was no significant difference in the responses regarding water 
supply.  
 

Table 8.16. Where do you get water 

Crosstab

80 25 105

76.2% 23.8% 100.0%

88 15 103

85.4% 14.6% 100.0%

88 18 106

83.0% 17.0% 100.0%

256 58 314

81.5% 18.5% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Inside Tap Other

Where do you get
water?

Total
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Chi-Square Tests

3.188a 2 .203
3.127 2 .209

1.619 1 .203

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 19.03.

a. 

 
 
In most households, it was found that two people were responsible for obtaining food, 
although it ranged from one to eight.  Pelileo, for the most part, had the greatest variation 
in this respect. 

Table 8.16. How many in household contribute to obtaining food 
Crosstab

30 58 8 6 2 1 105

28.6% 55.2% 7.6% 5.7% 1.9% 1.0% 100%

14 68 9 6 2 2 2 103

13.6% 66.0% 8.7% 5.8% 1.9% 1.9% 1.9% 100%

32 42 20 11 1 106

30.2% 39.6% 18.9% 10.4% .9% 100%

76 168 37 23 4 3 2 1 314

24.2% 53.5% 11.8% 7.3% 1.3% 1.0% .6% .3% 100%

Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview

Penipe

Pelileo

Banos

Total

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
How many in Household contribute to obtaining food?

Total
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More respondents in Pelileo (89.3 percent) reported working to help support the family 
than in Baños (76.4 percent) or Penipe (75.2 percent). 

 
Table 8.17. Do you work to support family 

Crosstab

79 26 105

75.2% 24.8% 100.0%

92 11 103

89.3% 10.7% 100.0%

81 25 106

76.4% 23.6% 100.0%

252 62 314

80.3% 19.7% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes No

Do you work to support
family?

Total

 
Chi-Square Tests

7.996a 2 .018
8.688 2 .013

.043 1 .836

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 20.34.

a. 

 
 
CONCLUSIONS 

 
1. Do people who experienced evacuation also experience higher levels of nutritional 
disease and food insecurity than those not having been evacuated?  If so, is this due to 
loss of crops/income during the evacuation period? 

 
All groups worry approximately equally about having enough food and how to obtain the 
food for the family.  Respondents in Penipe have greater opportunities to plant or raise 
their food, and crops of beans, corn and fruit appear to be important to the overall food 
security of this group. Crops apparently were not that important, either at the time of the 
research or prior to the evacuation, to the people interviewed in Banos.  Since the people 
in Banos also reported the least incidence of health problems, the data suggest that they 
were not impacted as greatly by the evacuation the people in Penipe have been by the 
ongoing ash falls in the latter community. 
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2. Are levels of malnutrition and/or nutritional distress higher among populations living 
in areas of high ash fall?  For example, due to crop failure caused by the corrosive effect 
of ash on the crops. 

 
There do not appear to be sufficient data to answer this question.  However, no one 
reported extreme problems with food security, although it was obviously an important 
ongoing issue.  The ability of Penipe residents to grow and trade for produce appears to 
be important in staving off food problems.  
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RESILIENCE  
 
There were various measures as to how community resilience had been impacted by the 
volcanic activity and evacuation.  In particular, the research looked at how these 
communities both responded to, and were able to cope with, the disaster. To understand 
this issue of resilience, questions were included on employment and finances, losses, the 
context of such losses, and aid and compensation. 
 
Employment and Finances 
One measure of household ability to recover is whether the respondent contributed to 
supporting household income. It was found that more respondents in Pelileo (89.3 
percent) work to help support the family than in Baños (76.4 percent) or Penipe (75.2 
percent) (Table 8.18). 
 

Table 8.18. Do you work to support family 
Crosstab

79 26 105

75.2% 24.8% 100.0%

92 11 103

89.3% 10.7% 100.0%

81 25 106

76.4% 23.6% 100.0%

252 62 314

80.3% 19.7% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes No

Do you work to support
family?

Total

 
Chi-Square Tests

7.996a 2 .018
8.688 2 .013

.043 1 .836

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 20.34.

a. 

 
 
 

 217



Most respondents worked outside the home, more so in Banos (70.4 percent) than the other 
communities, whereas more respondents in Penipe (33 percent) worked at home (Table 8.19).  It 
was also notable that the majority of respondents worked for themselves rather than for others 
(Table 8.20). 
 

Table 8.19. Where do you work 
Crosstab

26 43 10 79

32.9% 54.4% 12.7% 100.0%

27 60 4 91

29.7% 65.9% 4.4% 100.0%

16 57 8 81

19.8% 70.4% 9.9% 100.0%

69 160 22 251

27.5% 63.7% 8.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

At Home
Outside
of Home Both Places

Where do you work?

Total

 
Chi-Square Tests

7.930a 4 .094
8.384 4 .078

1.333 1 .248

251

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 6.92.

a. 
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Table 8.20. Who do you work for 

Crosstab

46 28 2 1 2 79

58.2% 35.4% 2.5% 1.3% 2.5% 100.0%

51 28 2 6 4 91

56.0% 30.8% 2.2% 6.6% 4.4% 100.0%

41 29 3 6 1 80

51.3% 36.3% 3.8% 7.5% 1.3% 100.0%

138 85 7 13 7 250

55.2% 34.0% 2.8% 5.2% 2.8% 100.0%

Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview

Penipe

Pelileo

Banos

Place of
Intervie
w

Total

Self
Boss/Em

ployer
Self and
Employer

Family
Member Other

Who do you work for?

Total

 
 
It is probable that the more diverse the sources of family sustenance, the greater the 
potential for community recovery.  In this case, other than slightly higher figures for 
Pelileo, the primary source of family sustenance was similar for all three communities 
(Table 8.21).  In Pelileo 60.6 percent of respondents relied primarily on their own work, 
in Baños 47.2 percent, and in Penipe 43.7 percent. 
 

Table 8.21. Primary source of family sustenance 
 Crosstab

45 10 13 11 12 9 3 103

43.7% 9.7% 12.6% 10.7% 11.7% 8.7% 2.9% 100%

60 9 10 4 7 4 5 99

60.6% 9.1% 10.1% 4.0% 7.1% 4.0% 5.1% 100%

50 16 10 4 17 6 3 106

47.2% 15.1% 9.4% 3.8% 16.0% 5.7% 2.8% 100%

155 35 33 19 36 19 11 308

50.3% 11.4% 10.7% 6.2% 11.7% 6.2% 3.6% 100%

Statistic
Coun
% within
Place 
fIntervie

Coun
t% within
Place 
fIntervie

Coun
% within
Place 
fIntervie

Coun
t% within
Place 
fIntervie

Penip

Pelile

Banos

Place 
fIntervie

Total

Own
Work

Spouse'
Work Busines Agric. Other

Childre
Work

Own &
Spous

Primary source of family 
t ?

Total
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One characteristic of Ecuador in recent years has been the high number of emigrants, 
especially to Spain. This has been attributed to the ongoing economic crisis that pervades 
the national economy. Many of these emigrants have found employment and are sending 
money back to families and friends and hence contributing to the local household income.  
To see if this was a factor in the research area and thus adding to the resilience potential 
in the communities, respondents were asked if they received financial support from 
family or friends outside the country (Table 8.22).  Very few respondents received any 
such support. 
 

Table 8.22. Do you get help from family or friends outside the country 
Crosstab

15 90 105

14.3% 85.7% 100.0%

7 96 103

6.8% 93.2% 100.0%

10 96 106

9.4% 90.6% 100.0%

32 282 314

10.2% 89.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes No

Do you get help from
family or friends
outside country?

Total

 
 
Respondents were asked whether their economic situation had improved or not since the 
before the eruption of Mt. Tungurahua. There was no significant difference among 
locations, although slightly more respondents in Baños (16.0 percent) believed they were 
better off than in 1999, compared to only 5.7 percent in Penipe and 5.8 percent in Pelileo. 
However, the vast majority thought that the situation had not changed or that they were 
worse off (Table 8.23). 
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Table 8.23. Economic situation now compared with before October 1999 
Crosstab

44 6 55 105

41.9% 5.7% 52.4% 100.0%

44 6 53 103

42.7% 5.8% 51.5% 100.0%

42 17 47 106

39.6% 16.0% 44.3% 100.0%

130 29 155 314

41.4% 9.2% 49.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

More or Less
the Same

Better than
Before

Worse than
Before

Economic situation now compared with
Oct 1999?

Total

 
Chi-Square Tests

8.975a 4 .062
8.445 4 .077

.194 1 .660

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 9.51.

a. 
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The ability to grow one’s own food would seem to be linked to resilience, especially if 
food is in short supply.  So, interviewees were asked if they worked in agriculture. For 
the most part, most respondents did not; Penipe was the highest with 19.0 percent 
compared with 10.4 percent in Baños, and 7.8 percent in  Pelileo (Table 8.24).  However, 
these responses were significantly different. 
 

Table 8.24. Do you work in agriculture 
Crosstab

85 20 105

81.0% 19.0% 100.0%

95 8 103

92.2% 7.8% 100.0%

95 11 106

89.6% 10.4% 100.0%

275 39 314

87.6% 12.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Do you work in
agriculture?

Total

 
Chi-Square Tests

6.697a 2 .035
6.480 2 .039

3.616 1 .057

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 12.79.

a. 
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Another variable that might impact resilience is whether people are paid for their work or 
not. Not surprisingly, given the larger proportion of self-employed in Penipe, these 
respondents recorded the lowest level of payment (58.4 percent).  Comparable statistics 
Baños and Pelileo were 66.7 percent and 79.5 percent respectively (Table 8.25). These 
responses were significantly different. 
 

Table 8.25. Paid for Work 
Crosstab

32 45 77

41.6% 58.4% 100.0%

15 58 73

20.5% 79.5% 100.0%

30 60 90

33.3% 66.7% 100.0%

77 163 240

32.1% 67.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes
Paid for Work?

Total

 
Chi-Square Tests

7.695a 2 .021
7.932 2 .019

1.046 1 .306

240

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 23.42.

a. 
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There was also a significant difference in the timing of receipt of payment for work 
(Table 8.26). 
 

Table 8.26. How are you paid 
Crosstab

4 5 19 17 45

8.9% 11.1% 42.2% 37.8% 100.0%

5 2 25 26 58

8.6% 3.4% 43.1% 44.8% 100.0%

14 4 11 32 61

23.0% 6.6% 18.0% 52.5% 100.0%

23 11 55 75 164

14.0% 6.7% 33.5% 45.7% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Hourly/Daily Weekly Monthly

By
Product/C
ontract/Pi
ece Work

How are you paid?

Total

 
Chi-Square Tests

15.945a 6 .014
16.381 6 .012

.294 1 .588

164

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

3 cells (25.0%) have expected count less than 5. The
minimum expected count is 3.02.

a. 
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Losses 
Some households lost their crops and plants during this period of volcanic activity:  59 in 
Penipe, 16 in Pelileo, and 21 in Baños.  Most of these attributed the losses to the volcanic 
eruptions, mainly due to the ash falls, although nearly 29 percent in Baños blamed the 
evacuation (Table 8.27).  Most of this occurred following the 1999 event, but 2001 also 
contributed to the losses especially in Pelileo (Table 8.28). 
 

Table 8.27. Loss of plants and Causes 
Crosstab

47 10 2 59

79.7% 16.9% 3.4% 100.0%

13 1 1 1 16

81.3% 6.3% 6.3% 6.3% 100.0%

10 5 6 21

47.6% 23.8% 28.6% 100.0%

70 11 8 7 96

72.9% 11.5% 8.3% 7.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Volcano/Ash Drought/Flood
Disease/

Pests
Evacuatio
n/Other

Cause of Plant Loss/Problems?

Total

 
 

Table 8.28. When did loss/problems for plants occur 
Crosstab

40 9 7 7 63

63.5% 14.3% 11.1% 11.1% 100.0%

4 4 6 1 15

26.7% 26.7% 40.0% 6.7% 100.0%

10 3 5 2 20

50.0% 15.0% 25.0% 10.0% 100.0%

54 16 18 10 98

55.1% 16.3% 18.4% 10.2% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When did loss/problems for plants occur?

Total

 
 
The loss of animals during the study period was, for the most part, not high; only 35 
households in Penipe, 27 in Baños and 23 in Pelileo experienced such losses.  More 
respondents in Penipe (80.0 percent) reported losing animals due to the volcano or ash 
fall than in Pelileo (43.5 percent) or in Baños (11.1 percent).  In Baños most animal 
losses were due to the evacuation (55.6 percent), whereas in Pelileo, most losses (56.5 
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percent) were due to other causes (neither ash nor the volcano).  It was evident that the 
evacuation had the greatest impact on animal losses in Baños (Table 8.29) 
 

Table 8.29. Cause of animal loss/problems 
Crosstab

28 7 35

80.0% 20.0% 100.0%

10 13 23

43.5% 56.5% 100.0%

3 15 9 27

11.1% 55.6% 33.3% 100.0%

41 15 29 85

48.2% 17.6% 34.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Volcano/Ash Evacuation Other
Cause of Animal Loss/Problems?

Total

 
Chi-Square Tests

52.799a 4 .000
57.081 4 .000

13.438 1 .000

85

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

2 cells (22.2%) have expected count less than 5. The
minimum expected count is 4.06.

a. 
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Most of these animal losses occurred in 1999, with 66.7 percent of losses in Baños, 50 
percent in Penipe. However, in Pelileo, most animal losses occurred in 2001 (Table 8.30).  

 
Table 8.30. When did loss/problems for animals occur 

Crosstab

18 6 6 6 36

50.0% 16.7% 16.7% 16.7% 100.0%

6 4 7 5 22

27.3% 18.2% 31.8% 22.7% 100.0%

18 2 5 2 27

66.7% 7.4% 18.5% 7.4% 100.0%

42 12 18 13 85

49.4% 14.1% 21.2% 15.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When did loss/problems for animals occur?

Total

 
 
A number of respondents lost equipment, machinery and tools at this time. In Penipe, 
more losses of equipment were reported due to the volcano and ash (62.5 percent) than in 
Pelileo, where only 33.3 percent of equipment losses were attributed to this cause (Table 
8.31).  In Baños no equipment was reported lost due to the volcano and/or ash fall, and in 
this community most losses were attributed to theft (42.1 percent) or to the evacuation 
(36.8 percent).  However, overall numbers were low which distorts these findings. Once 
again, most of these losses occurred in 1999 or 2001, the years of the two largest 
eruptions and the year of the Baños evacuation (1999) (Table 8.32). 
 

Table 8.31. Loss of equipment, machinery, tools, etc. and Causes. 
Crosstab

1 1 5 1 8

12.5% 12.5% 62.5% 12.5% 100.0%

2 4 6

33.3% 66.7% 100.0%

8 7 4 19

42.1% 36.8% 21.1% 100.0%

9 8 7 9 33

27.3% 24.2% 21.2% 27.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Theft Evacuation Volcano/Ash Other
Cause of Equipment Loss/Problems?

Total
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Table 8.32. When did loss/problems for equipment occur 
Crosstab

4 5 9

44.4% 55.6% 100.0%

4 1 1 6

66.7% 16.7% 16.7% 100.0%

13 1 2 3 19

68.4% 5.3% 10.5% 15.8% 100.0%

21 1 8 4 34

61.8% 2.9% 23.5% 11.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When did loss/problems for equipment occur?

Total

 
 

Table 8.33. Loss of work, work problems and Causes. 
Crosstab

8 7 4 3 22

36.4% 31.8% 18.2% 13.6% 100.0%

4 6 2 8 20

20.0% 30.0% 10.0% 40.0% 100.0%

6 2 29 9 46

13.0% 4.3% 63.0% 19.6% 100.0%

18 15 35 20 88

20.5% 17.0% 39.8% 22.7% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Economic
Problems Volcano/Ash Evacuation Other

Cause of Work Loss/Problems?

Total

 
 
There was no significant difference among the three communities as to when loss of work 
or problems with work occurred.  Most losses occurred in 1999, although Penipe had 
experienced losses every year (Table 8.34).  Baños recorded the highest proportion of 
losses in 1999 and as noted earlier, these were attributed to the evacuation. 
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Table 8.34. When did loss/problems for work occur 
Crosstab

10 5 5 2 22

45.5% 22.7% 22.7% 9.1% 100.0%

9 5 2 2 18

50.0% 27.8% 11.1% 11.1% 100.0%

30 5 5 5 45

66.7% 11.1% 11.1% 11.1% 100.0%

49 15 12 9 85

57.6% 17.6% 14.1% 10.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When did loss/problems for work occur?

Total

 
 
In all three communities insufficient work or lack of business was attributed principally 
to a decrease in business activity (Table 8.35). 
 

Table 8.35. Causes of insufficient work or lack of business 

Crosstab

29 5 2 4 3 8 51

56.9% 9.8% 3.9% 7.8% 5.9% 15.7% 100.0%

23 12 3 16 3 15 72

31.9% 16.7% 4.2% 22.2% 4.2% 20.8% 100.0%

25 5 3 34 67

37.3% 7.5% 4.5% 50.7% 100.0%

77 22 5 23 6 57 190

40.5% 11.6% 2.6% 12.1% 3.2% 30.0% 100.0%

Count
% within Pla
of Interview
Count
% within Pla
of Interview
Count
% within Pla
of Interview
Count
% within Pla
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Business
DecreasedDollarizationAsh ProblemsCompetition

Loss of
Agriculture Other

Causes of Insufficient Work/Lack of Business?

Total

 
 
There was a significant difference among locations as to when these losses occurred.  In 
Penipe (57.4 percent) and Baños (55.2 percent) respondents reported most losses as 
occurring in 1999, but in Pelileo (38.0 percent) most losses reportedly occurred in 2000 
(Table 8.36). 
 
 
 
 

 229



Table 8.36. When did insufficient work occur 
Crosstab

27 13 5 2 47

57.4% 27.7% 10.6% 4.3% 100.0%

20 27 12 12 71

28.2% 38.0% 16.9% 16.9% 100.0%

37 19 2 9 67

55.2% 28.4% 3.0% 13.4% 100.0%

84 59 19 23 185

45.4% 31.9% 10.3% 12.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When did insufficient work occur?

Total

 
Chi-Square Tests

19.164a 6 .004
21.270 6 .002

.079 1 .778

185

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

1 cells (8.3%) have expected count less than 5. The
minimum expected count is 4.83.

a. 

 
 
Loss of privately owned businesses was not a major issue for most respondents.  Only 
eight households (7.6 percent) in Penipe and 14 (13.6 percent) in Pelileo reported such 
losses.  In Baños 25 (23.6 percent) experienced business losses. In Penipe, these losses 
were attributed primarily to volcanic ash, in Baños to the evacuation, and in Pelileo to the 
poor economy (Table 8.37).  This was to be expected given the different experiences of 
the three communities. 
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Table 8.37. Cause of lost business 
Crosstab

2 2 4 8

25.0% 25.0% 50.0% 100.0%

2 5 4 3 14

14.3% 35.7% 28.6% 21.4% 100.0%

16 1 2 6 25

64.0% 4.0% 8.0% 24.0% 100.0%

20 8 10 9 47

42.6% 17.0% 21.3% 19.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Evacuation Economics Volcano/Ash Other
Cause of Lost Business?

Total

 
 
Eight individuals in Penipe lost their homes since October 1999 and in all cases this was 
due to the volcano or ash fall (Table 8.38). 
 

Table 8.38. Loss of a home and cause 
Crosstab

8 8

100.0% 100.0%

8 8

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview

PenipePlace of Interview

Total

Volcano/Ash

Cause of
Losing
Home?

Total

 
 
Context of the Losses 
The next group of questions focused on the context of the losses experienced during the 
study period. As noted earlier, Ecuador has undergone serious inflation and severe 
economic conditions since 1997.  In 2000, to forestall defaulting on international loans, 
and at the encouragement of the World Bank, Ecuador changed national currency to the 
dollar. The change to the dollar was said by those interviewed to be responsible for some 
inflation. Inflation and the economic crisis were held responsible for much of the 
problems experienced by respondents in all three communities (Penipe 32.9 percent; 
Pelileo 45.6 percent; and Baños 41.1 percent) (Table 8.39).   
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Table 8.39. Inflation a problem and if so, cause 
Crosstab

21 26 6 9 3 14 79

26.6% 32.9% 7.6% 11.4% 3.8% 17.7% 100%

15 36 4 8 1 15 79

19.0% 45.6% 5.1% 10.1% 1.3% 19.0% 100%

9 30 9 12 1 12 73

12.3% 41.1% 12.3% 16.4% 1.4% 16.4% 100%

45 92 19 29 5 41 231

19.5% 39.8% 8.2% 12.6% 2.2% 17.7% 100%

Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Bad
Govern-
ment /

Corrupt

Dollariz
ation /
Econ.
Crisis

No
Work /
Low

Wages/
Lack of
Money

High
Prices/
Taxes Volcano Other

Cause of Inflation?

Total

 
Chi-Square Tests

11.050a 10 .354
10.969 10 .360

.343 1 .558

231

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

3 cells (16.7%) have expected count less than 5. The
minimum expected count is 1.58.

a. 

 
 
It is worth noting that respondents in all three communities described the impact of 
inflation mostly in 2000.  This would suggest that the inflation may have actually 
compounded any problems associated with the volcano and evacuation and may have 
slowed recovery efforts (Table 8.40). 
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Table 8.40. When did inflation occur 
Crosstab

22 36 8 9 75

29.3% 48.0% 10.7% 12.0% 100.0%

11 49 11 7 78

14.1% 62.8% 14.1% 9.0% 100.0%

20 43 3 5 71

28.2% 60.6% 4.2% 7.0% 100.0%

53 128 22 21 224

23.7% 57.1% 9.8% 9.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When did inflation occur?

Total

 
Chi-Square Tests

11.075a 6 .086
11.968 6 .063

1.126 1 .289

224

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 6.66.

a. 

 
 
Additional losses during this period included losses of land, houses, possessions and 
lives.  These losses were not extensive.  Only 15 households lost land, most from Penipe, 
but most were attributable to the volcano and associated activities such as lahars, 
mudslides and ash.(Table 8.41).  Twenty people were evicted from their land or homes, 
14 in Baños, four in Penipe and two in Pelileo (Table 8.42) with most occurring in 1999 
(Table 8.43).  Theft of possessions was reported as a loss by 25.5 percent of respondents 
in Baños, 5.7 in Penipe, and only 2.9 percent in Pelileo (Table 8.44).  For the most part, 
these losses took place in1999 for Baños respondents, and 200 or 2001 for the others 
(Table 8.45). As far as deaths were concerned, there were no distinct patterns.  Sixty-five 
households experienced deaths during the study period, most of which were attributable 
to sickness (Table 8.46).  Furthermore, there was no association with the volcanic 
eruptions or evacuation, as they occurred equally throughout the period except for a slight 
increase in Penipe in 2000 (Table 8.47).  
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Table 8.41. Was land lost and cause 
Crosstab

4 2 2 3 2 13

30.8% 15.4% 15.4% 23.1% 15.4% 100.0%

1 1 2

50.0% 50.0% 100.0%

1 4 3 2 3 2 15

6.7% 26.7% 20.0% 13.3% 20.0% 13.3% 100.0%

Count
% within Pla
of Interview
Count
% within Pla
of Interview
Count
% within Pla
of Interview

Penipe

Banos

Place of Inter

Total

Evacuation Ash
Lahars/M
udslides Volcano Flood Other

Cause of losing land?

Total

 
 
 
 

Table 8.42. Cause of being evicted from land or home 
Crosstab

3 1 4

75.0% 25.0% 100.0%

2 2

100.0% 100.0%

9 5 14

64.3% 35.7% 100.0%

12 8 20

60.0% 40.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Evacuation Other

Cause of being evicted
from land or home?

Total
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Table 8.43. When were you evicted 
Crosstab

3 1 4

75.0% 25.0% 100.0%

1 1 2

50.0% 50.0% 100.0%

10 1 1 2 14

71.4% 7.1% 7.1% 14.3% 100.0%

14 2 1 3 20

70.0% 10.0% 5.0% 15.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When were you evicted?

Total

 
 

Table 8.44. Theft of possessions 
 

Crosstab

6 6

100.0% 100.0%

3 3

100.0% 100.0%

27 27

100.0% 100.0%

36 36

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes

Theft of
possessi

ons?
Total
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Table 8.45. When were your possessions stolen 
Crosstab

2 2 3 7

28.6% 28.6% 42.9% 100.0%

1 1 1 3

33.3% 33.3% 33.3% 100.0%

16 5 6 27

59.3% 18.5% 22.2% 100.0%

18 8 10 1 37

48.6% 21.6% 27.0% 2.7% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When were your possessions stolen?

Total

 
 
 

Table 8.46. Cause of death in the family 
Crosstab

11 3 4 1 19

57.9% 15.8% 21.1% 5.3% 100.0%

16 6 4 1 27

59.3% 22.2% 14.8% 3.7% 100.0%

10 5 4 19

52.6% 26.3% 21.1% 100.0%

37 14 12 1 1 65

56.9% 21.5% 18.5% 1.5% 1.5% 100.0%

Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Sickness Accident Old Age Suicide
Child
Birth

Cause of death in family?

Total

 
 

 236



Table 8.47. When was there a death in the family 
Crosstab

5 8 4 3 20

25.0% 40.0% 20.0% 15.0% 100.0%

5 7 10 8 30

16.7% 23.3% 33.3% 26.7% 100.0%

3 5 4 6 18

16.7% 27.8% 22.2% 33.3% 100.0%

13 20 18 17 68

19.1% 29.4% 26.5% 25.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When was there a death in the family?

Total

 
 
Resilience is also associated with good health.  While most of the health questions are 
addressed in the section on health (see below) some of the analysis is shown here to 
illustrate the importance of health.  Not many households reported illnesses during the 
time of the study (Table 8.48).  Both Penipe and Baños respondents recorded higher 
levels in 1999, while Pelileo recorded most in 2002. 
 

Table 8.48. Was there an illness in the family and if so when 
Crosstab

6 4 4 5 19

31.6% 21.1% 21.1% 26.3% 100.0%

2 3 11 16

12.5% 18.8% 68.8% 100.0%

6 4 4 2 16

37.5% 25.0% 25.0% 12.5% 100.0%

14 11 8 18 51

27.5% 21.6% 15.7% 35.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When did illness occur?

Total
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Miscellaneous problems are shown in Table 8.49. 
 

Table 8.49. When did other problems occur 
Crosstab

4 1 7 12

33.3% 8.3% 58.3% 100.0%

1 1 5 7

14.3% 14.3% 71.4% 100.0%

7 3 1 2 13

53.8% 23.1% 7.7% 15.4% 100.0%

11 5 9 7 32

34.4% 15.6% 28.1% 21.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

1999 2000 2001 2002
When did other problems occur?

Total

 
 
 
Aid and Compensation 
Support and compensation will also affect resilience levels. Thus, a number of questions 
addressed this issue, looking specifically at first whether help was received, second who 
this aid came from, what specific losses occurred as a result of the volcano, and fourth 
was compensation received and from where did it come. 
 
A small majority of households in Baños and Penipe did not receive any help during this 
period, while much higher figures reported in Pelileo (Table 8.50).  Since this community 
did not evacuate and had not experienced large ash falls, this was not surprising.  These 
responses were significantly different. However, some individuals in Pelileo did receive 
aid. 
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Table 8.50. Anyone help you 
Crosstab

56 49 105

53.3% 46.7% 100.0%

76 27 103

73.8% 26.2% 100.0%

62 44 106

58.5% 41.5% 100.0%

194 120 314

61.8% 38.2% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes
Anyone help you?

Total

 
 

Chi-Square Tests

9.947a 2 .007
10.215 2 .006

.580 1 .446

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 39.36.

a. 
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Help was forthcoming form a variety of sources as shown in Tables 8.51 through 8.57.   
 

Table 8.51. Who helped you-family 
Crosstab

37 37

100.0% 100.0%

27 27

100.0% 100.0%

27 27

100.0% 100.0%

91 91

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes

Who helped
you-Family?

Total

 
 
 

Table 8.52. Who helped-friends or neighbors 
Crosstab

4 4

100.0% 100.0%

7 7

100.0% 100.0%

11 11

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Banos

Place of Interview

Total

Yes

Who helped
you-Friends

or
Neighbors?

Total
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Table 8.53. Who helped-religious 
Crosstab

1 1

100.0% 100.0%

3 3

100.0% 100.0%

4 4

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Banos

Place of Interview

Total

Yes

Who helped
you-Religiou

s?
Total

 
 

Table 8.54. Who helped-community groups/clubs 
Crosstab

1 1

100.0% 100.0%

2 2

100.0% 100.0%

3 3

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Banos

Place of Interview

Total

Yes

Who helped
you-Commu

nity
Groups/Club

s?
Total

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 241



Table 8.55. Who helped-central government 
Crosstab

5 5

100.0% 100.0%

4 4

100.0% 100.0%

9 9

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Banos

Place of Interview

Total

Yes

Who helped
you-Central

Government?
Total

 
 
 

Table 8.56. Who helped-municipio 
Crosstab

1 1

100.0% 100.0%

1 1

100.0% 100.0%

2 2

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Banos

Place of Interview

Total

Yes

Who helped
you-Municipi

o?
Total
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Table 8.57. Who helped-other 
Crosstab

11 11

100.0% 100.0%

7 7

100.0% 100.0%

18 18

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Banos

Place of Interview

Total

Yes

Who helped
you-Other?

Total

 
 
In Pelileo only 18.4 percent of people said they had experienced losses as a result of the 
eruptions, whereas in Penipe 54.3 percent, and Baños 51.9 percent said the eruptions had 
caused losses. Again, this is to be expected given the location of the three communities 
relative to the volcano (Table 8.58).  These results were significantly different. 
 

Table 8.58. Losses caused by volcano 
Crosstab

48 57 105

45.7% 54.3% 100.0%

84 19 103

81.6% 18.4% 100.0%

51 55 106

48.1% 51.9% 100.0%

183 131 314

58.3% 41.7% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Losses from the
volcano?

Total

 
 

 243



Chi-Square Tests

34.270a 2 .000
36.572 2 .000

.114 1 .736

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 42.97.

a. 

 
 

Tables 8.59 through 8.62 show the losses that have accrued during each year of the study.  
However, what is clear from this is that Penipe experienced losses every year, whereas 
Baños had considerable losses in 1999, but few since then. Respondents from Pelileo 
reported losses during these events, especially for 1999, but experienced nothing as high 
as Penipe (Table 8.59).  However, the statistics show a higher incidence of losses in 
Pelileo for most years than occurred in Baños. Further research is necessary to determine 
why this occurred. 

 
Table 8.59. Losses from the volcano in 1999 

Crosstab

47 12 59

79.7% 20.3% 100.0%

12 5 17

70.6% 29.4% 100.0%

51 6 57

89.5% 10.5% 100.0%

110 23 133

82.7% 17.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes No

Losses from Volcano
in 1999?

Total

 
 

 244



Chi-Square Tests

3.953a 2 .139
3.939 2 .140

1.913 1 .167

133

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

1 cells (16.7%) have expected count less than 5. The
minimum expected count is 2.94.

a. 

 
 
There was a significant difference in responses among locations as to losses resulting 
from eruptions in 2000 (Table 8.60).  Only 18.8 percent of respondents in Baños said 
they had experienced losses in that year, compared with 56.3 percent in Pelileo and 48.3 
percent in Penipe.  

 
Table 8.60. Losses from the volcano in 2000 

Crosstab

28 30 58

48.3% 51.7% 100.0%

9 7 16

56.3% 43.8% 100.0%

9 39 48

18.8% 81.3% 100.0%

46 76 122

37.7% 62.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes No

Losses from Volcano
2000

Total

 
Chi-Square Tests

12.444a 2 .002
13.081 2 .001

9.311 1 .002

122

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 6.03.

a. 
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There was also a significant difference among locations as to losses experienced in 2001 
with only 14.9 percent of respondents in Baños saying they had experienced losses, 
compared with 53.4 percent and 35.3 percent in Penipe and Pelileo respectively (Table 
8.61). 
 

Table 8.61. Losses from the volcano in 2001 
Crosstab

31 27 58

53.4% 46.6% 100.0%

6 11 17

35.3% 64.7% 100.0%

7 40 47

14.9% 85.1% 100.0%

44 78 122

36.1% 63.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes No

Losses from Volcano
2001

Total

 
 

Chi-Square Tests

16.742a 2 .000
17.762 2 .000

16.596 1 .000

122

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 6.13.

a. 
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Only 4.3 percent in Baños said they experienced losses in 2002 compared with 20 percent 
in Pelileo and 43.9 percent in Penipe. These responses were significantly different (Table 
8.62). 
 

Table 8.62. Losses from volcano 2002 
Crosstab

25 32 57

43.9% 56.1% 100.0%

3 12 15

20.0% 80.0% 100.0%

2 44 46

4.3% 95.7% 100.0%

30 88 118

25.4% 74.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes No

Losses from Volcano
2002

Total

 
Chi-Square Tests

21.228a 2 .000
24.176 2 .000

20.932 1 .000

118

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

1 cells (16.7%) have expected count less than 5. The
minimum expected count is 3.81.

a. 

 
 
Respondents were also asked whether they had received compensation for their losses for 
each year.  Results are shown in Tables 8.63 through 8.70.  For the most part, very few 
respondents reported any compensation in 1999, probably because aid programs had not 
been developed at that time.  However, in 2000, forty households in Penipe, eleven in 
Baños, and ten in Pelileo had received some form of compensation. In 2001, the number 
receiving compensation fell to two households even though a major eruption occurred in 
August of that year.  It is possible aid was delayed until 2002, for numbers of households 
receiving aid once again increased to 52.  However, 43 of these households were in 
Penipe where large ash falls had occurred. 
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Table 8.63. Compensation for losses 1999 

Crosstab

3 49 52

5.8% 94.2% 100.0%

14 14

100.0% 100.0%

1 51 52

1.9% 98.1% 100.0%

4 114 118

3.4% 96.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes No

Compensation for
losses 1999

Total

 
 

Table 8.64. Compensation for losses 2000 
Crosstab

44 44

100.0% 100.0%

10 10

100.0% 100.0%

11 11

100.0% 100.0%

65 65

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No

Compensati
on for losses

2000
Total
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Table 8.65. Compensation for losses 2001 
Crosstab

2 49 51

3.9% 96.1% 100.0%

8 8

100.0% 100.0%

9 9

100.0% 100.0%

2 66 68

2.9% 97.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes No

Compensation for
losses 2001

Total

 
 

Table 8.66. Compensation for losses 2002 
Crosstab

43 43

100.0% 100.0%

5 5

100.0% 100.0%

4 4

100.0% 100.0%

52 52

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No

Compensati
on for losses

2002
Total
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Respondents who received compensation were also asked to report what this aid was for.   
A summary of these findings is shown in Tables 8.67 through 8.70.  Given the relatively 
low numbers only the raw statistics are reported here.  
 

Table 8.67. Compensation for what 1999 
Crosstab

1 2 16 1 20

5.0% 10.0% 80.0% 5.0% 100.0%

2 2

100.0% 100.0%

6 1 2 4 13

46.2% 7.7% 15.4% 30.8% 100.0%

1 2 18 7 1 2 4 35

2.9% 5.7% 51.4% 20.0% 2.9% 5.7% 11.4% 100.0%

Count
% within Pla
of Interview
Count
% within Pla
of Interview
Count
% within Pla
of Interview
Count
% within Pla
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Roof House Crops Animals Auto Equipment Other
Compensation for what 1999

Total

 
 

Table 8.68. Compensation for what 2000 
Crosstab

1 6 7

14.3% 85.7% 100.0%

2 2

100.0% 100.0%

1 1

100.0% 100.0%

1 8 1 10

10.0% 80.0% 10.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Roof Crops Animals
Compensation for what 2000

Total
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Table 8.69. Compensation for what 2001 
Crosstab

1 4 2 2 9

11.1% 44.4% 22.2% 22.2% 100.0%

1 1

100.0% 100.0%

1 1

100.0% 100.0%

1 5 3 2 11

9.1% 45.5% 27.3% 18.2% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

House Crops Animals Land
Compensation for what 2001

Total

 
 

Table 8.70. Compensation for what 2002 
Crosstab

7 7

100.0% 100.0%

1 1

100.0% 100.0%

8 8

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Banos

Place of Interview

Total

Crops

Compens
ation for

what 2002
Total

 
 
Respondents who received compensation were also asked to report what type or form the  
aid took.   A summary of these findings is shown in Tables 8.71 and 8.72.  Given the 
relatively low numbers only the raw statistics are reported here.  
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Table 8.71. Compensation type 1999 

Crosstab

1 1 2

50.0% 50.0% 100.0%

1 1

100.0% 100.0%

1 1 1 3

33.3% 33.3% 33.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Banos

Place of Interview

Total

Money Roof Other
Compensation type 1999

Total

 
 

Table 8.72. Compensation type 2001 
Crosstab

1 2 3

33.3% 66.7% 100.0%

1 2 3

33.3% 66.7% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview

PenipePlace of Interview

Total

Money Food

Compensation type
2001

Total

 
 
 
CONCLUSIONS 
 
Losses in Penipe appear to be ongoing, whereas the losses in Baños seem confined 
primarily to 1999, due either to theft or the evacuation.  Regarding the economic situation 
the responses are similar at all locations with somewhat less than half saying their 
households are more or less the same, and somewhat more than half saying they are 
worse than pre-1999.  Baños, however, shows the highest “Better than before” response, 
with 16.0 percent, compared with 5.7 percent in Penipe and 5.8 percent in Pelileo.   
 
Few people received any assistance during hard times and very few people are receiving 
assistance from family or friends outside Ecuador. 
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HEALTH and PERCEPTIONS OF HEALTH 
 
Questions on health focused on both the adults and children in the household (see 
Chapter 7 for details). In terms of the research, it was hypothesized that quality of health 
would be compromised by ash fall and through evacuation.  Thus, it was expected that 
respondents in Penipe and Baños would have more health problems than the control 
group in Pelileo. 
 
Placing health in context of other problems, a majority of respondents in both Penipe 
(58.1 percent) and Pelileo (60.2 percent) ranked health as the most important impact of 
the eruptions in terms of affecting them. In contrast, only 17 percent of Baños 
respondents placed health at the top of the list.  The most frequent response in Baños was 
“other effects” at 69.8 percent (Table 8.75).  These responses were significantly different. 
 

Table 8.75. How have the eruptions affected you 
Crosstab

61 5 14 25 105

58.1% 4.8% 13.3% 23.8% 100.0%

62 1 4 36 103

60.2% 1.0% 3.9% 35.0% 100.0%

18 12 2 74 106

17.0% 11.3% 1.9% 69.8% 100.0%

141 18 20 135 314

44.9% 5.7% 6.4% 43.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Health Economic Agriculture Other
How have the Eruptions Affected You (first answer)

Total

 
Chi-Square Tests

78.464a 6 .000
82.819 6 .000

38.299 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 5.90.

a. 
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In Penipe and Pelileo, the volcano was perceived as a risk to health by 71.4 percent and 
65.0 percent of the population respectively.  Once again, respondents in Baños had a 
different perception with only 26.4 percent of those interviewed considering the volcano 
a risk to health (Table 8.76).  There was a significant difference among these responses.  
The findings are a little surprising given that Baños sits at the base of Mt. Tungurahua, 
although they also confirm the general perception stated in Baños that the volcano is not 
a problem.  
 

Table 8.76. Risk to Health 
Crosstab

30 75 105

28.6% 71.4% 100.0%

36 67 103

35.0% 65.0% 100.0%

78 28 106

73.6% 26.4% 100.0%

144 170 314

45.9% 54.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes
Risk to Health

Total

 
Chi-Square Tests

50.393a 2 .000
51.793 2 .000

43.006 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 47.24.

a. 
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Survey respondents offered various reasons why the volcano was a health risk.  Ash was 
cited as the primary reason by over fifty percent of respondents in Pelileo and Baños, but 
only 32.9 percent in Penipe (Table 8.77).  However, these results do not explain the 
whole response, for many other answers also related to ash, such as those health issues 
associated with eye, throat and respiratory problems.  
 

Table 8.77. Why is it a Health Risk 
Crosstab

26 8 23 6 16 79

32.9% 10.1% 29.1% 7.6% 20.3% 100%

35 3 13 1 14 66

53.0% 4.5% 19.7% 1.5% 21.2% 100%

14 5 2 1 6 28

50.0% 17.9% 7.1% 3.6% 21.4% 100%

75 16 38 8 36 173

43.4% 9.2% 22.0% 4.6% 20.8% 100%

Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview
Count
% within
Place of
Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Ash Gases
Eyes/
Throat

Resp.
Problems Other

Why is it a Health Risk

Total

 
 
Respondents were also asked if they worried about their health.  An overwhelming 
majority in all three communities stated that they did worry (Table 8.78).  
 
In addition, respondents were asked if their health condition had changed over the last 
three years.  Nearly 54 percent of respondents in Baños stated that their health had not 
changed which compared to 24.8 percent in Penipe and 38.2 percent in Pelileo.  Indeed, 
the majority of respondents in both these communities had experienced health changes. 
The responses were significantly different (Table 8.79). Given the experiences of each 
group, these results were not expected. All the Baños respondents had been evacuated in 
1999 with some out of their homes and living in shelters for over nine months, and hence 
it had been hypothesized that their health would have suffered. In contrast, the data on 
Penipe fit the research hypothesis, with high levels of change in health status.  
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Table 8.78. Do you worry about your Health 
Crosstab

5 100 105

4.8% 95.2% 100.0%

5 97 102

4.9% 95.1% 100.0%

9 96 105

8.6% 91.4% 100.0%

19 293 312

6.1% 93.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Do You Worry about
Your Health

Total

 
 

Table 8.79. Changes in health last three years 
Crosstab

26 79 105

24.8% 75.2% 100.0%

39 63 102

38.2% 61.8% 100.0%

57 49 106

53.8% 46.2% 100.0%

122 191 313

39.0% 61.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Changes in Health
Last Three Years

Total

 
Chi-Square Tests

18.701a 2 .000
18.991 2 .000

18.611 1 .000

313

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 39.76.

a. 
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In describing their health change over the last three years, most respondents perceived it 
as getting worse or no change.  However, a slightly higher percentage in Baños perceived 
their health as getting better than did those in Penipe and Pelileo (Table 8.80).  These 
results were not significantly different. 
. 

Table 8.80. Health change for better or for worse 
Crosstab

16 35 36 87

18.4% 40.2% 41.4% 100.0%

17 26 34 77

22.1% 33.8% 44.2% 100.0%

19 14 39 72

26.4% 19.4% 54.2% 100.0%

52 75 109 236

22.0% 31.8% 46.2% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Better Worse No Change
Change Better or Worse

Total

 
 

Chi-Square Tests

8.138a 4 .087
8.502 4 .075

.133 1 .716

236

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 15.86.

a. 
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To determine the extent of recent health problems, respondents were asked how many 
days they had lost from work since Christmas (a period of about 5 months). Most of the 
respondents had not lost any days of work.  Slightly higher figures were recorded for the 
other categories in Penipe and Pelileo compared to Baños, but these responses were not 
significantly different (Table 8.81).  
 

Table 8.81. Days lost from work since Christmas 
Crosstab

70 15 7 10 102

68.6% 14.7% 6.9% 9.8% 100.0%

66 18 5 10 99

66.7% 18.2% 5.1% 10.1% 100.0%

78 10 6 8 102

76.5% 9.8% 5.9% 7.8% 100.0%

214 43 18 28 303

70.6% 14.2% 5.9% 9.2% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

None
3 Days or

Less 4 to 7 Days
More than

a Week

Days Lost From Work Since Christmas

Total

 
Chi-Square Tests

3.893a 6 .691
3.971 6 .681

.896 1 .344

303

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 5.88.

a. 
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Respondents were asked how their health now compared to that prior to the eruption of 
October 1999. In Penipe 47.6 percent of respondents said their health was worse now 
than prior to 1999.  This contrasted with Baños, where only 17.0 percent said their health 
was worse, and Pelileo where 35.0 percent said their health was worse.   In Baños 76.4 
percent said their health had not changed. Once again, these responses were significantly 
different (Table 8.82).  
 

Table 8.82. Health compared to pre-eruption 1999 
Crosstab

6 50 49 105

5.7% 47.6% 46.7% 100.0%

8 36 59 103

7.8% 35.0% 57.3% 100.0%

7 18 81 106

6.6% 17.0% 76.4% 100.0%

21 104 189 314

6.7% 33.1% 60.2% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Better Worse No Change

Health Compared to Pre-Eruption
1999

Total

 
Chi-Square Tests

23.405a 4 .000
24.333 4 .000

11.462 1 .001

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 6.89.

a. 

 
 
 
HEALTH ADULT RESPONDENTS 
 
Respondents were asked several specific questions about their own health and that of the 
other adults in the household, and where they obtained treatment for such ailments. It 
should be noted that only those illnesses with a substantial response are discussed here.  
For details on the frequencies of each illness see Chapter 7.  
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Table 8.83. Respondent traditional sickness. 
Crosstab

98 7 105

93.3% 6.7% 100.0%

91 12 103

88.3% 11.7% 100.0%

98 8 106

92.5% 7.5% 100.0%

287 27 314

91.4% 8.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Respondent
Traditional Sicknesses

Total

 
 
There was a significant difference in the reported incidence of respiratory problems, with 
fewer cases reported in Baños (56.6 percent) than in either Pelileo (68.9 percent) or 
Penipe (78.1 percent) (Table 8.84).  This appears to reflect the higher levels of ash found 
in Penipe and to some degree supports the research hypotheses regarding exposure to ash. 
 

Table 8.84. Respondent respiratory problems 
Crosstab

23 82 105

21.9% 78.1% 100.0%

32 71 103

31.1% 68.9% 100.0%

46 60 106

43.4% 56.6% 100.0%

101 213 314

32.2% 67.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Respondent
Respiratory Problems

Total
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Chi-Square Tests

11.251a 2 .004
11.318 2 .003

11.136 1 .001

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 33.13.

a. 

 
Treatment for respiratory ailments varied, with a sizable minority in each community 
(approximately 24 percent) treating these respiratory problems at home (Table 8.85), 
while only eleven percent or so went to pharmacies or private doctors (Table 8.86).  
However, there were no significant differences amongst the responses. 
 

Table 8.85. Respiratory Treatment: Home 
Crosstab

79 26 105

75.2% 24.8% 100.0%

84 19 103

81.6% 18.4% 100.0%

76 30 106

71.7% 28.3% 100.0%

239 75 314

76.1% 23.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Respondent
Respiratory Treatment

Home Remedies
Total

 
Chi-Square Tests

2.858a 2 .240
2.914 2 .233

.368 1 .544

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 24.60.

a. 
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Table 8.86. Respiratory Treatment: Other/Pharmacies/Private Doctor 
Crosstab

95 10 105

90.5% 9.5% 100.0%

90 13 103

87.4% 12.6% 100.0%

95 11 106

89.6% 10.4% 100.0%

280 34 314

89.2% 10.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Respondent
Respiratory Treatment
Other/Pharmacies/Priv

ate Doctor
Total

 
Chi-Square Tests

.550a 2 .759

.542 2 .763

.039 1 .844

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 11.15.

a. 
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People with respiratory problems in Penipe (46.7 percent) and Pelileo (39.8 percent) were 
more likely to have sought treatment in a health center or private clinic than those in 
Baños (18.9 percent).  These responses are significantly different. 
 

Table 8.87. Respiratory Treatment: Health Center/Private Clinic 
Crosstab

56 49 105

53.3% 46.7% 100.0%

62 41 103

60.2% 39.8% 100.0%

86 20 106

81.1% 18.9% 100.0%

204 110 314

65.0% 35.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Respondent
Respiratory Treatment
Health Center Clinic

Total

 
Chi-Square Tests

19.445a 2 .000
20.478 2 .000

17.881 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 36.08.

a. 
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Only four respondents had been hospitalized because of respiratory problems (Table 
8.88), and only one person used a traditional healer (Table 8.89). 
 

Table 8.88. Respiratory Treatment: Hospitalized 
Crosstab

102 3 105

97.1% 2.9% 100.0%

103 103

100.0% 100.0%

105 1 106

99.1% .9% 100.0%

310 4 314

98.7% 1.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Respondent
Respiratory Treatment

Hospitalized
Total

 
 

Table 8.89. Respiratory Treatment: Traditional Healer 
Crosstab

105 105

100.0% 100.0%

102 1 103

99.0% 1.0% 100.0%

106 106

100.0% 100.0%

313 1 314

99.7% .3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Respondent
Respiratory Treatment
Medicine Man/Woman

Total
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There were more reported cases of gastro-intestinal problems in Penipe (41.9 percent), 
than in Pelileo (34.0 percent) or Baños (23.6 percent).  Again, these results are 
significantly different and correspond to the research hypotheses regarding ash fall.  
Higher levels of the illness are found where the ash fall has been greatest (Table 8.90).  
However, they do not support the contention regarding evacuation however.  It is 
possible that the evacuation took place so long ago that such illnesses are no longer 
affecting the local population. 
 

Table 8.90. Respondent Gastro-intestinal 
Crosstab

61 44 105

58.1% 41.9% 100.0%

68 35 103

66.0% 34.0% 100.0%

81 25 106

76.4% 23.6% 100.0%

210 104 314

66.9% 33.1% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Respondent
Gastro-Intestinal

Total

 
Chi-Square Tests

8.043a 2 .018
8.173 2 .017

7.970 1 .005

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 34.11.

a. 
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With respect to eye and skin conditions, there were again considerably more reported 
problems in Penipe (64.8 percent) and Pelileo (51.5 percent) than in Baños (27.4 
percent). These responses were significantly different (Table 8.91). 
 

Table 8.91.Eye-Skin problems 
Crosstab

37 68 105

35.2% 64.8% 100.0%

50 53 103

48.5% 51.5% 100.0%

77 29 106

72.6% 27.4% 100.0%

164 150 314

52.2% 47.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes
Respondent Eye Skin

Total

 
 

Chi-Square Tests

30.412a 2 .000
31.300 2 .000

29.510 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 49.20.

a. 
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HEALTH OF CHILDREN 
 
Many data were collected on the health of children under ten years of age to see how the 
ash and evacuation had affected this particularly vulnerable group (see Chapter 7).  
Tables 8.92 through 8.114 show the incidence of traditional, respiratory, gastro-intestinal, 
and eye and skin problems for children less than ten years of age, and the treatments that 
these children received at this time.  The tables are broken down by community and 
separated into households with different numbers of children. 
 
 

Table 8.92.  Number of children per household 
Place of Interview * Number of Children  Crosstabulation

61 27 12 3 2 105

58.1% 25.7% 11.4% 2.9% 1.9% 100.0%

23 34 34 9 3 103

22.3% 33.0% 33.0% 8.7% 2.9% 100.0%

27 42 23 8 5 1 106

25.5% 39.6% 21.7% 7.5% 4.7% .9% 100.0%

111 103 69 20 10 1 314

35.4% 32.8% 22.0% 6.4% 3.2% .3% 100.0%

Count
% within Plac
of Interview
Count
% within Plac
of Interview
Count
% within Plac
of Interview
Count
% within Plac
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00 4.00 6.00
Number of Children

Total

 
 
 

Table 8.93.  Number of male children per household 
Place of Interview * Number of Children Male Crosstabulation

74 25 4 2 105

70.5% 23.8% 3.8% 1.9% 100.0%

48 36 17 2 103

46.6% 35.0% 16.5% 1.9% 100.0%

51 39 13 1 2 106

48.1% 36.8% 12.3% .9% 1.9% 100.0%

173 100 34 5 2 314

55.1% 31.8% 10.8% 1.6% .6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00 4.00
Number of Children Male

Total
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Table 8.94.  Number of female children per household 
Place of Interview * Number of Children Female Crosstabulation

81 20 3 1 105

77.1% 19.0% 2.9% 1.0% 100.0%

55 32 15 1 103

53.4% 31.1% 14.6% 1.0% 100.0%

63 27 13 3 106

59.4% 25.5% 12.3% 2.8% 100.0%

199 79 31 5 314

63.4% 25.2% 9.9% 1.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00
Number of Children Female

Total

 
 

 
 
 

Table 8.95.  Children with traditional sicknesses 
Place of Interview * Children Traditional Sicknesses Crosstabulation

98 7 105

93.3% 6.7% 100.0%

92 4 6 1 103

89.3% 3.9% 5.8% 1.0% 100.0%

101 4 1 106

95.3% 3.8% .9% 100.0%

291 15 6 2 314

92.7% 4.8% 1.9% .6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00
Children Traditional Sicknesses

Total
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Table 8.96. Children with respiratory problems 

Place of Interview * Children Respiratory Problems Crosstabulation

67 26 7 3 2 105

63.8% 24.8% 6.7% 2.9% 1.9% 100.0%

36 34 25 7 1 103

35.0% 33.0% 24.3% 6.8% 1.0% 100.0%

56 26 16 4 3 1 106

52.8% 24.5% 15.1% 3.8% 2.8% .9% 100.0%

159 86 48 14 6 1 314

50.6% 27.4% 15.3% 4.5% 1.9% .3% 100.0%

Count
% within Pla
of Interview
Count
% within Pla
of Interview
Count
% within Pla
of Interview
Count
% within Pla
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00 4.00 6.00
Children Respiratory Problems

Total

 
 
 
 
 

Table 8.97. Respiratory treatment: Home remedies 
Place of Interview * Children Respiratory Treatment Home Remedies Crosstabulation

100 4 1 105

95.2% 3.8% 1.0% 100.0%

98 3 2 103

95.1% 2.9% 1.9% 100.0%

91 9 4 2 106

85.8% 8.5% 3.8% 1.9% 100.0%

289 16 7 2 314

92.0% 5.1% 2.2% .6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00
Children Respiratory Treatment Home Remedies

Total
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Table 8.98. Respiratory treatment: Other, private doctor 

Place of Interview * Children Respiratory Treatment Other/Private Doc Crosstabulation

103 2 105

98.1% 1.9% 100.0%

88 8 6 1 103

85.4% 7.8% 5.8% 1.0% 100.0%

97 6 2 1 106

91.5% 5.7% 1.9% .9% 100.0%

288 16 8 1 1 314

91.7% 5.1% 2.5% .3% .3% 100.0%

Count
% within Plac
of Interview
Count
% within Plac
of Interview
Count
% within Plac
of Interview
Count
% within Plac
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00 4.00
Children Respiratory Treatment Other/Private Doc

Total

 
 
 
 
 

Table 8.99. Respiratory treatment: Health center/clinic 

Place of Interview * Children Respiratory Treatment Health Center/Clinic Crosstabulation

71 23 6 3 2 105

67.6% 21.9% 5.7% 2.9% 1.9% 100.0%

54 25 20 4 103

52.4% 24.3% 19.4% 3.9% 100.0%

73 18 10 2 2 1 106

68.9% 17.0% 9.4% 1.9% 1.9% .9% 100.0%

198 66 36 9 4 1 314

63.1% 21.0% 11.5% 2.9% 1.3% .3% 100.0%

Count
% within Pla
of Interview
Count
% within Pla
of Interview
Count
% within Pla
of Interview
Count
% within Pla
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00 4.00 6.00
Children Respiratory Treatment Health Center/Clinic

Total
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Table 8.100.  Respiratory treatment: Hospitalization 
Place of Interview * Children Respiratory Treatment  Hospitalized

Crosstabulation

103 2 105

98.1% 1.9% 100.0%

102 1 103

99.0% 1.0% 100.0%

105 1 106

99.1% .9% 100.0%

310 4 314

98.7% 1.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00

Children Respiratory
Treatment 

Hospitalized
Total

 
 
 
 
 

Table 8.101. Respiratory treatment: Traditional healer 
Place of Interview * Children Respiratory Treatment  Medicine Man

Crosstabulation

105 105

100.0% 100.0%

101 2 103

98.1% 1.9% 100.0%

106 106

100.0% 100.0%

312 2 314

99.4% .6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00

Children Respiratory
Treatment  Medicine

Man
Total
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Table 8.102. Children with gastro-intestinal problems 
Place of Interview * Children Gastro-Intestinal Problems Crosstabulation

77 20 6 2 105

73.3% 19.0% 5.7% 1.9% 100.0%

67 27 7 2 103

65.0% 26.2% 6.8% 1.9% 100.0%

75 18 8 4 1 106

70.8% 17.0% 7.5% 3.8% .9% 100.0%

219 65 21 8 1 314

69.7% 20.7% 6.7% 2.5% .3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00 6.00
Children Gastro-Intestinal Problems

Total

 
 
 
 
 

Table 8.104. Gastro-intestinal treatment: Home remedies 

Place of Interview * Children Gastro-Intestinal Treatment Home Remedies Crosstabulation

103 1 1 105

98.1% 1.0% 1.0% 100.0%

90 12 1 103

87.4% 11.7% 1.0% 100.0%

94 6 4 1 1 106

88.7% 5.7% 3.8% .9% .9% 100.0%

287 19 6 1 1 314

91.4% 6.1% 1.9% .3% .3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00 5.00
Children Gastro-Intestinal Treatment Home Remedies

Total
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Table 8.105. Gastro-intestinal treatment: Other, private doctor 
Place of Interview * Children Gastro-Intestinal Treatment Other/Private Doc Crosstabulation

104 1 105

99.0% 1.0% 100.0%

97 6 103

94.2% 5.8% 100.0%

100 3 2 1 106

94.3% 2.8% 1.9% .9% 100.0%

301 10 2 1 314

95.9% 3.2% .6% .3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00

Children Gastro-Intestinal Treatment
Other/Private Doc

Total

 
 
 
 
 
 

Table 8.106.  Gastro-intestinal treatment: Health center/clinic 
Place of Interview * Children Gastro-Intestinal Treatment Health Center Clinic Crosstabulation

78 19 6 2 105

74.3% 18.1% 5.7% 1.9% 100.0%

84 13 5 1 103

81.6% 12.6% 4.9% 1.0% 100.0%

87 13 5 1 106

82.1% 12.3% 4.7% .9% 100.0%

249 45 16 4 314

79.3% 14.3% 5.1% 1.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00

Children Gastro-Intestinal Treatment Health
Center Clinic

Total
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Table 8.107. Gastro-intestinal treatment: Hospitalization 
Place of Interview * Children Gastro-Intestinal Treatment Hospitalized

Crosstabulation

103 2 105

98.1% 1.9% 100.0%

101 2 103

98.1% 1.9% 100.0%

106 106

100.0% 100.0%

310 4 314

98.7% 1.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00

Children
Gastro-Intestinal

Treatment Hospitalized
Total

 
 
 
 
 

Table 8.108. Gastro-intestinal treatment: Traditional healer 
Place of Interview * Children Gastro-Intestinal treatment Medicine Man

Crosstabulation

103 2 105

98.1% 1.9% 100.0%

103 103

100.0% 100.0%

105 1 106

99.1% .9% 100.0%

311 3 314

99.0% 1.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00

Children
Gastro-Intestinal

treatment Medicine
Man

Total
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Table 8.109. Children with eye/skin problems 
Place of Interview * Children Eye/Skin Problems Crosstabulation

79 20 5 1 105

75.2% 19.0% 4.8% 1.0% 100.0%

68 25 9 1 103

66.0% 24.3% 8.7% 1.0% 100.0%

90 12 3 1 106

84.9% 11.3% 2.8% .9% 100.0%

237 57 17 2 1 314

75.5% 18.2% 5.4% .6% .3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00 6.00
Children Eye/Skin Problems

Total

 
 
 
 
 

Table 8.110. Eye/Skin treatment: Home remedies 

Place of Interview * Children Eye/Skin Treatment Home Remedies Crosstabulation

99 4 1 1 105

94.3% 3.8% 1.0% 1.0% 100.0%

96 6 1 103

93.2% 5.8% 1.0% 100.0%

99 5 1 1 106

93.4% 4.7% .9% .9% 100.0%

294 15 3 1 1 314

93.6% 4.8% 1.0% .3% .3% 100.0%

Count
% within Plac
of Interview
Count
% within Plac
of Interview
Count
% within Plac
of Interview
Count
% within Plac
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00 6.00
Children Eye/Skin Treatment Home Remedies

Total
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Table 8.111. Eye/Skin treatment: Other, private doctor 
Place of Interview * Children Eye/Skin Treatment Other Private Doc Crosstabulation

100 4 1 105

95.2% 3.8% 1.0% 100.0%

96 4 3 103

93.2% 3.9% 2.9% 100.0%

102 4 106

96.2% 3.8% 100.0%

298 12 4 314

94.9% 3.8% 1.3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00

Children Eye/Skin Treatment Other
Private Doc

Total

 
 
 
 
 

Table 8.112. Eye/Skin treatment: Health center/clinic 
Place of Interview * Children Eye/Skin Treatment Health Clinic Crosstabulation

84 17 4 105

80.0% 16.2% 3.8% 100.0%

81 16 5 1 103

78.6% 15.5% 4.9% 1.0% 100.0%

100 5 1 106

94.3% 4.7% .9% 100.0%

265 38 10 1 314

84.4% 12.1% 3.2% .3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00 2.00 3.00
Children Eye/Skin Treatment Health Clinic

Total
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Table 8.113. Eye/Skin treatment: Hospitalization 
Place of Interview * Children Eye/Skin Treatment Hospitalized

Crosstabulation

105 105

100.0% 100.0%

103 103

100.0% 100.0%

106 106

100.0% 100.0%

314 314

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00

Children
Eye/Skin

Treatment
Hospitalized

Total

 
 
 
 
 

Table 8.114. Eye/Skin treatment: Traditional healer 
Place of Interview * Children Eye/Skin Treatment Medicine Man

Crosstabulation

104 1 105

99.0% 1.0% 100.0%

103 103

100.0% 100.0%

106 106

100.0% 100.0%

313 1 314

99.7% .3% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

.00 1.00

Children Eye/Skin
Treatment Medicine

Man
Total
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CONCLUSIONS 
 
1. Does household evacuation cause higher levels of respiratory disease as measured by 
levels of upper and lower respiratory problems, when compared with non-evacuated 
populations?  Does evacuation increase the likelihood of respiratory disease? 
 
Analysis of the questionnaire survey results suggest that the evacuation did not have any 
long-lasting upper respiratory effects on the residents of Baños who were evacuated in 
October 1999.   Most of the respondents in Baños (76.4 percent) said their health was no 
different at the time of the interview (May 2002) than before the evacuation and eruptions 
in October 1999.  Indeed, other health measures confirm this; Baños residents have lower 
rates of illnesses and overall better health than those in the other two communities. 
 
2. Does exposure to high levels of ash fall cause people to experience higher levels of 
both upper and lower respiratory problems than those not living in high ash fall areas? 

The analysis suggests that ash fall is a factor contributing to upper respiratory problems.  
The rate in Penipe, which has experienced frequent ash falls, of 78.1 percent of self-
reported respiratory problems was significantly higher than in Baños at 56.6 percent, 
where there has been relatively infrequent ash fall.  However, in Pelileo, where 
respondents perceived that ash fall was frequent, the rate of self-reported respiratory 
problems was 68.9 percent, closer to the rate in Penipe, than to the rate in Baños.  The 
actual ash fall in Pelileo was relatively low. 

3. Are there fewer respiratory health problems among people living in areas where they 
neither experienced high ash fall nor were evacuated than those either evacuated or 
living in high ash fall areas? 
 
Pelileo, the control site, provided valuable insights and opportunities for further research.  
As expected, the epidemiological data from control site demonstrated little change in 
health outcomes during the period of research.  However, Pelileo residents said they were 
more often ill than the clinic data suggested.  According to the interview-generated data, 
often the Pelileo data approximated those from Penipe in surprising ways. 
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ASH FALL: EFECTS AND PERCEIVED IMPACTS 
 
Ash falls can have a profound impact on the health and welfare of affected communities.  
These survey questions looked specifically at some of these issues.  It was clear from the 
data that ash had been a ubiquitous problem throughout the area.  Even in Baños, where 
ash falls had been limited, over 80 percent of respondents had been exposed at some 
time.  The highest perceived levels were recorded in Pelileo and Penipe (Table 8.115).  
These responses were significantly different. 
 

Table 8.115. Were you and your family exposed to ash 
Crosstab

6 99 105

5.7% 94.3% 100.0%

2 101 103

1.9% 98.1% 100.0%

19 87 106

17.9% 82.1% 100.0%

27 287 314

8.6% 91.4% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Were you and your
family exposed to ash?

Total

 
 

Chi-Square Tests

18.649a 2 .000
18.684 2 .000

10.025 1 .002

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 8.86.

a. 
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There was a significant difference in the perception of frequency of exposure to the ash.  
Over 70 percent of Baños respondents stated that they had been exposed only rarely 
compared to 22.4 in Penipe and 64.4 in Pelileo.  Moreover, nearly 35 percent of 
respondents in Penipe reported frequent exposure (Table 8.116).  Once again, these 
responses were significantly different.   

Table 8.116. Frequency of exposure 
Crosstab

22 42 34 98

22.4% 42.9% 34.7% 100.0%

65 18 18 101

64.4% 17.8% 17.8% 100.0%

64 7 16 87

73.6% 8.0% 18.4% 100.0%

151 67 68 286

52.8% 23.4% 23.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Rarely/Infr
equently Regularly

Very
Frequentl
y/Often

How often were you exposed to
ash?

Total

 
 

Chi-Square Tests

60.171a 4 .000
63.593 4 .000

31.634 1 .000

286

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 20.38.

a. 
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Respondents’ perception of the quantity of ash experienced is shown in Table 8.95. There 
was a significant difference among these responses, with much higher levels perceived by 
those in Penipe than in the other two communities (Table 8.117).  

 

Table 8.117.  How much ash 
Crosstab

22 35 41 98

22.4% 35.7% 41.8% 100.0%

41 33 24 98

41.8% 33.7% 24.5% 100.0%

62 14 10 86

72.1% 16.3% 11.6% 100.0%

125 82 75 282

44.3% 29.1% 26.6% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

A Little Moderate
Great

Deal/Much

How much ash?

Total

 
 

Chi-Square Tests

48.685a 4 .000
50.109 4 .000

42.847 1 .000

282

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 22.87.

a. 
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A large proportion of respondents in both Penipe and Pelileo reported that the ash had 
affected either them or their families, compared to a lower number in Baños (Table 
8.118). These responses were significantly different. 

 

Table 8.118. Did the ash affect you and your family 
Crosstab

14 91 105

13.3% 86.7% 100.0%

10 93 103

9.7% 90.3% 100.0%

61 45 106

57.5% 42.5% 100.0%

85 229 314

27.1% 72.9% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Did ash affect you and
your family?

Total

 
 

Chi-Square Tests

75.634a 2 .000
74.100 2 .000

52.254 1 .000

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 27.88.

a. 
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The ash had various impacts on the three communities, in health, economically, and on 
agricultural activities (Table 8.119). 

Table 8.119. How did the ash affect you and your family 
Crosstab

85 1 2 2 90

94.4% 1.1% 2.2% 2.2% 100.0%

80 4 4 88

90.9% 4.5% 4.5% 100.0%

41 2 43

95.3% 4.7% 100.0%

206 1 8 6 221

93.2% .5% 3.6% 2.7% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Health Economically Agriculture Other
How did ash affect you and your family?

Total

 
 
Respondents were asked if they performed various tasks to minimize any negative 
impacts associated with the ash falls (Table 8.120 through 8.127).  Much more activity is 
undertaken in Penipe than in Baños in this regard. 
 

Table 8.120. Do you wash vegetables and fruit more carefully 
Crosstab

75 75

100.0% 100.0%

65 65

100.0% 100.0%

30 30

100.0% 100.0%

170 170

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes

Wash
Vegetables

and Fruit More
Carefully

Total
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Table 8.121. Do you cover water 
Crosstab

71 71

100.0% 100.0%

68 68

100.0% 100.0%

35 35

100.0% 100.0%

174 174

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes

Cover
Water

Total

 
 

Table 8.122. Do you sweep the roof 
Crosstab

62 62

100.0% 100.0%

57 57

100.0% 100.0%

26 26

100.0% 100.0%

145 145

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes

Sweep
Roof

Total
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Table 8.123. Do you use a mask 
Crosstab

63 63

100.0% 100.0%

58 58

100.0% 100.0%

31 31

100.0% 100.0%

152 152

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes
Use Mask

Total

 
 

Table 8.124. Do you do other things 
Crosstab

30 30

100.0% 100.0%

34 34

100.0% 100.0%

23 23

100.0% 100.0%

87 87

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes
Other

Total

 
 

 285



Table 8.125. Do you do nothing 
Crosstab

5 5

100.0% 100.0%

5 5

100.0% 100.0%

5 5

100.0% 100.0%

15 15

100.0% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

Yes
Nothing

Total

 
 
 
Although ash fall has been extensive, there had been very little compensation 
forthcoming (Table 8.126). In fact, only 7.6 percent of respondents reported receiving 
compensation in Penipe and even fewer had in the other two communities. 

Table 8. 126.  Did you receive compensation for the ash damage? 
Crosstab

97 8 105

92.4% 7.6% 100.0%

102 1 103

99.0% 1.0% 100.0%

103 3 106

97.2% 2.8% 100.0%

302 12 314

96.2% 3.8% 100.0%

Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview
Count
% within Place
of Interview

Penipe

Pelileo

Banos

Place of
Interview

Total

No Yes

Received
Compensation for ash

damage
Total
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Finally, respondents were asked where they might obtain information on ash falls (Table 
8.127).  

Table 8.127. Where would you obtain ash fall information first 
Crosstab

7 1 32 4 15 17 19 10 105

6.7% 1.0% 30.5% 3.8% 14.3% 16.2% 18.1% 9.5% 100.0%

12 3 22 5 20 9 19 13 103

11.7% 2.9% 21.4% 4.9% 19.4% 8.7% 18.4% 12.6% 100.0%

10 14 42 8 4 11 11 6 106

9.4% 13.2% 39.6% 7.5% 3.8% 10.4% 10.4% 5.7% 100.0%

29 18 96 17 39 37 49 29 314

9.2% 5.7% 30.6% 5.4% 12.4% 11.8% 15.6% 9.2% 100.0%

Count
% within P
of Interview
Count
% within P
of Interview
Count
% within P
of Interview
Count
% within P
of Interview

Penip

Pelileo

Banos

Place of
Interview

Total

Red Cross

Emergency
Managemen
Groups/Civi
Defense/Fire

men
Municipal
Authorities

Vulcanolo
gists

Health
enter/Physi
an/Hospital OtherDon't KnowNo one

Where obtain ashfall  information first?

Total

 
 

Chi-Square Tests

43.517a 14 .000
45.393 14 .000

12.106 1 .001

314

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 5.58.

a. 

 
 
CONCLUSIONS 
 
While ash fall has been variable across the area, the perceptions of the respondents in the 
three communities correspond to the research expectations. The greatest ash falls have 
been in Penipe, with lesser amounts in Baños and Pelileo.  However, somewhat 
surprisingly, Pelileo respondents also had many problems associated with the ash.  It is 
possible that the recent ash falls occurred in Pelileo shortly before the questionnaire 
survey was undertaken and could have skewed the results and increased awareness.  The 
impacts, however, support the contention that ash fall is associated with more illnesses 
and other problems.  Furthermore, those residing in the high ash fall areas invariably 
performed more tasks to minimize the impacts. 
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CHAPTER 9 
 
CONCLUSIONS 
 
 
During a twelve-month period in 2000, we had the opportunity to learn from those people 
most directly affected by the 1999 evacuation of canton of Baños, Ecuador.  We 
interviewed people living in shelters, Red Cross officials, physicians and nurses from the 
District Health offices, people whose families had been relocated, and even people who 
were neither evacuated nor relocated, but whose lives were still affected by the volcano.  
That research taught us the immense value of careful public health planning, community-
based disaster education, and the need for continual communication amongst 
governmental and non-governmental sectors.  In addition, we learned how devastating 
the process evacuation, return, and/or relocation can be on the lives, hopes and health of 
the population. 
 
This current research was generated, in part, in response to what we learned from that 
study, and the questions that research stimulated.  The current study (the results of which 
are reported on here) was designed to answer some of those questions.  The current 
research focused on learning more about how people put their lives back together after a 
mandatory evacuation, and how people respond to living with the on-going exposure to a 
hazardous material such as volcanic ash.  Based on previous research (Tobin and 
Whiteford 2000, and Whiteford and Tobin 2001), we believed that evacuation would 
pose a greater threat to resilience (as measured by health outcomes and other variables) 
than exposure to ash fall.  We were wrong.  As we conclude in this chapter, evacuation 
was not positively associated with (real or perceived) poor health outcomes, increased 
perceptions of risk or an elevated sense of loss when compared with the control site. 
 
Using the epidemiological data to answer the three research questions posed by this 
investigation, we found that question number one was not supported.  That is, evacuation 
does not necessarily lead to higher levels of respiratory illness.  Question number two, 
that the community exposed to continuing ash fall would demonstrate higher levels of 
respiratory illness, was found to be true.  The third research question, that the community 
experiencing neither evacuation nor ash fall would present the lowest levels of respiratory 
illness, was also found to be true. 
 
It is interesting to note that while the epidemiological data suggested that people living in 
the control site had better health outcomes than those living in the ash-exposed 
community, self-reports contradicted those data.  The ash-exposed community did self-
report higher levels of respiratory difficulties that were reported in either of the other 
communities, which was expected.  However, we did not expect that the control site 
would self-report levels of respiratory illness as high as they did.  Penipe (the ash site) 
self-reported that in 78.1% of the interviews, individuals were ill with respiratory 
problems, and in Pelileo (the control site) 68.9% of those interviewed also reported 
respiratory illnesses.  In this case, the self-report contradicts the epidemiological data, but 
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that data was based on clinic visits and it may well be that many people who were ill 
treated themselves without recourse to clinics, health posts or hospitals. 
 
The triangulation of methods employed in this research resulted in a particularly rich data 
set, composed of secondary, retrospective, quantitative, epidemiological data, as well as 
primary self-report data generated by personal interviews with community members.  On-
site intermittent observations over a period of twelve months, combined with interviews 
with local, regional and national leaders provide depth and context to the research. 
 
This level of expertise is particularly important given the limitations posed by constraints 
such as conflation of epidemiological health data from the period immediately 
surrounding the evacuation with that from the succeeding year.  In particular, the data 
from Baños is problematic because the hospital was closed during the period of the 
evacuation and residents who sought medical attention were forced to go elsewhere.  In 
lieu of the epidemiological data for that period, we have interview data from residents. 
Seventy-six per cent of the Bañenos expressed their belief that their health was no 
different than it was before the evacuation.  More Bañenos said their health had not 
changed than did respondents in either of the other two sites, including the control site 
where people were neither evacuated nor exposed to ash fall.  Respiratory illnesses were 
reported the least often by Bañenos (56.6%) compared to the other two sites at 
statistically significant levels. In addition to fewer respiratory problems, Bañenos also 
reported fewer gastro-intestinal, or eye and skin problems than either respondents in 
Pelileo or Penipe.   
 
While it is difficult to measure the degree to which the Bañenos’ perceptions of their own 
health status is borne out by the epidemiological data, the pattern that emerges from 
Baños is one a remarkable resilience.  We know they were evacuated and we also know 
that they suffered from being forced to leave their homes and community.  Yet upon their 
return, Bañenos describe themselves as healthy, unafraid of the on-going risk they face 
with the still active volcano, and even “better off than before”.  Fully twice the 
percentage of Bañenos reported themselves “better off than before”, compared with 
percentage of respondents from the two communities.  
 
If Bañenos epitomize the recovery elements imbedded in the concept of resilience, it 
must be remembered that only those Bañenos who returned were interviewed, thereby 
causing an unintentional self-selection bias in the sample.  Those Bañenos who did not 
return – for whatever reason – were lost to this research.  This is meaningful, then, 
because it may be that only certain people returned to Baños and that our data represent 
them and not those who chose not to return to Baños.  And while it is conjecture, it is 
important to consider that those who did return may have done so becuase they believed 
they were free of danger, they were safer and healthier in Baños than elsewhere, and that 
they would be at greater risk somewhere other than in Baños.   
 
While everyone in Baños was evacuated, not everyone evacuated returned and we do not 
know what those who did not return think, nor do we know anything about their health 
status.  It is possible that those who returned did so because they felt they had no other 
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option, while those who chose not to return had other options that allowed them 
difference choices.  Understanding the differences between the two populations is an 
important research question for the future.   
 
Pelileo, the control site was selected to represent a community neither evacuated nor 
exposed to continuous amounts of volcanic ash fall.  The epidemiological data from 
Pelileo may be considered more reliable than that from Baños because the hospital in 
Pelileo, unlike the hospital in Baños, was not closed at any time during the period of 
epidemiological review (1995-2001).  An analysis of the rates of selected illnesses in 
Pelileo such as upper respiratory illness, pneumonia, and diarrhea show they were 
relatively stable over the period under review.  Residents of Pelileo, while neither 
evacuated nor exposed to continuous ash fall, can see Mt. Tungurahua and were aware of 
the volcano’s frequent de-gassing and small explosions.  Sixty percent of the people 
interviewed in Pelileo expressed a belief that the volcano had effected their health, and a 
similar percentage felt that the volcano was a risk to their health.  It is interesting to note 
that only 26.4% of Bañenos felt the volcano posed a risk to their health, and only 17 
percent of the Bañenos said they had experienced negative health effects from the 
volcano. 
 
Only 18 % of Pelileo residents said they had experienced few economic losses caused by 
the volcano, this is in contrast with residents of Baños and Penipe where a higher 
percentage of people (51.9% and 54.3% respectively) identified losses related to the 
volcanic activity. What we see represented by the Pelileo data is a community affected 
like the other communities by the turbulent national economic crisis.  Even in an 
economically turbulent period, the key health indicators for Pelileo remained relatively 
stable throughout the period of volcanic activity, providing a useful contrast to the other 
two communities of Baños and Penipe. 
 
According our research results, Penipe was the community most greatly affected by the 
volcano. While the residents of Penipe were not evacuated, they live in continuous 
exposure to the falling volcanic ash.  The ash is know to corrode the tin roofs in common 
usage in the area, destroy certain local crops, cause structures to collapse, and to irritate 
the eyes, nasal passages, skin and stomach of the humans exposed to it.  It also causes 
irritation of the pulmonary system, resulting in increased incidence of upper respiratory 
illnesses, and untreated and in combination with nutritional deficiencies can result in 
tuberculosis.  Of the three communities studied, Penipe had the highest rates of upper 
respiratory illness, pneumonia, and doctor’s visits to treat diarrhea.  It also had the 
highest mortality rates for children under the age of five. 
 
In 1999, the volcano became particularly active.  During that year, cases of upper 
respiratory distress treated at the Penipe health post quadrupled over the rate for the 
preceding year.  In 2001, following almost three years of exposure to ash fall, the rate 
almost doubled from the preceding year.  These rates show an unusually steep increase in 
rates, some of which may be accounted for by the exposure to an irritant such a volcanic 
ash.  Residents of Penipe, while rarely able to see the volcano due to cloud cover, are 
constantly reminded of their proximity to Mt. Tungurahua by the clouds of gritty and 
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dark ash that fall on the goats, crops, homes, and children.  In contrast with residents of 
Baños who reported their lives better at the time of the study than before the volcanic 
eruptions, only half of that percentage in Penipe felt better off. 
 
Critical to our understanding of resilience and recovery is respondents’ perception that 
their plight is improving, that they believe worse is over.  Bañenos clearly articulate that 
when they say that they are not worried about the volcano, they are better off than they 
were before, and their health is no worse than before.  Bañenos have learned to live with 
the ever-present threat of the volcano, and street signs within the community attest to 
their resilience and confidence.  
 

 
Part of the safety system in Baños . Arrows painted on the roads 
also direct people towards safe zones. 

 
The residents of Penipe, on the other hand, find themselves in the midst of an on-going 
and continuous exposure to a hazardous substance from which they can see no relief.   A 
statistically significant higher percentage of people from Penipe reported losing animals 
due to the volcano or ash fall than was reported in either of the other two communities 
(80% in Penipe, 43.5% in Pelileo, and only 11.1% in Baños).  Similarly, Penipe residents 
reported significantly higher numbers of losses of equipment due to the volcano or ash 
fall. 
 
It might be expected then, that Penipe residents would show greater concern about the 
risk of the volcano.  And they did.  More than half of those interviewed expressed serious 
concern about the risk of the volcano; this is in contrast to only 8.5% of the Bañenos who 
expressed a similar level of concern.  In addition, close to 60% of the Penipe residents 
said they had been affected by the eruptions, while only about a quarter of the Bañenos 
interviewed said they had been affected by the volcanic eruptions.  Consistent with these 
profiles, fewer residents of Penipe than of Baños felt the risk of the volcano diminished. 
 

 292



What emerges from this analysis is both surprising and confirming.  According to 
volcanologists, of the three communities in this study, Baños is clearly the most at risk of 
serious and sustained damage were the volcano to explode.  Not only does the 
community sit at the base of the volcano, but is in a basin from which rapid evacuation 
would be close to impossible.  Therefore, one might suppose that because Baños is at 
greatest risk, that Bañenos would be the most concerned about the volcano.  Further, one 
might assume that because evacuation is stressful emotionally, psychologically and 
physically, not to mention economically, that those evacuated would demonstrate on-
going negative consequences to that experience.  However, neither of the above 
assumptions was proven true in this case.  As the data suggest, Bañenos demonstrate their 
resilience by returning to their home community and living with the risk by incorporating 
it into their daily lives, and conceptualizing their lives as even better than before.  
Whether an artifact of self-report or a biased sample, the health outcomes for Bañenos are 
better than found in either of the non-evacuated communities.  In short, Baños provides 
some surprising insights into resilience and recovery. 
 
Penipe, the ash fall community, appears to be the most vulnerable and perhaps least able 
to be resilient, experiencing crop loss, illness, and concern for the risks they perceive 
themselves exposed to.  Of the three study communities, health outcomes in Penipe were 
the worst; they had the greatest degree of worry about the volcano, and perception that 
they had already been hurt by the volcanic activity. 
 
Pelileo, the control site, also provided valuable insights and opportunities for further 
research.  As expected, the epidemiological data from control site demonstrated little 
change in health outcomes during the period of research.  However, Pelileo residents said 
they were more often ill than the clinic data suggested.  According to the interview-
generated data, often the Pelileo data approximated those from Penipe in surprising ways. 
 
In conclusion, each community faced distinctive problems and resolved them according 
to their individual resources.  Elected and community leaders in each location expressed 
serious concerns about the health of their community and its potential risks – be they 
economic or geophysical hazards.   At the same time, those very leaders expressed 
confidence that they and their communities would rise to the difficulties and surmount 
them.  This confidence may well provide the platform upon which resilience is based. 
People in Penipe, although exposed to heavy ash fall, were fortunate in living in 
agriculturally rich environs, which they harvested for household consumables.  Pelileo, 
having recovered from a devastating earthquake in the 1940, has been transformed into a 
vibrant market town known nationally for its production of blue jeans.  Baños, the town 
most at risk was the volcano to explode, showed its resilience as residents returned and 
re-built their lives.  Of the three communities studied, Baños provides the greatest 
contrast between the opinions of autochthonous experts, and local residents.  Regardless 
of external perceptions of risk, the majority of Bañenos interviewed did not feel 
threatened by the volcano, or concerned for their health or livelihood.   This is not to 
suggest that all of those who live in Baños were unconcerned about the risk that Mt. 
Tungurahua posed, but rather that many of them had reconciled their concerns with other 
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factors that off-set them.  This reconciliation then may also contribute to individual’s 
resilience.    
 
The results of this research suggest that risk casts a shadow that is differentially 
interpreted based on variables endogenous and exogenous to each community.  Further, 
that resilience is process of being able to marshal resources such a health, leadership, and 
a belief in the future. Mitigation efforts, then, should strengthen local leadership, provide 
access to community members in the local decision-making process, and support public 
health prevention activities. We still have much to learn from the lessons provided by the 
people of Penipe, Pelileo and Baños, as do people exposed to hazardous risks around the 
world. 
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APPENDIX A 
 

QUESTIONNAIRE SURVEY 
INSTRUMENTS 
 
 
 
 
 
 
 
 
 
 
 

  I   SPANISH VERSION 
 

11      ENGLISH TRANSLATION 
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Entrevistador(a): ___________________________ 
 
Lugar: _____________________________________ 
 
Día: ________________________________________ 
 

 
 
 
INTRODUCCION – Hola, me llamo ________________________.  Estamos realizando una encuesta en este barrio para 
el Ministerio de Salud Pública y para la Universidad de la Florida del Sur a fin de obtener datos sobre su salud.  
Buscamos la participación de personas: 
          (1) que han vivido en esta comunidad por 3 años al menos – desde el 1999; 
                (2) que tengan 18 años o más de edad; 
                (3) que sean padres de familia o abuelos; 
                (4) que hablen español 
 
Si Ud. o alguien en la casa cumple con estos requisitos, les agradeceríamos mucho cualquier ayuda que puedan 
prestarnos. Todas sus respuestas serán confidenciales.  La encuesta no será muy larga. 
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En Penipe y en Pelileo 
 

1) ¿Hace cuántos años vive sin interrupción en este barrio?  1 = de 3 a 5      
   2 = de 6 a 10    

    3 = de 11 a 15  
    4 = más de 15  
 

 
 

 
En Baños solamente: 
 

2) ¿Hace cuántos años vive en este barrio?  1 = de 3 a 5  
   2 = de 6 a 10  

    3 = de 11 a 15  
    4 = más de 15 
 

 
 
 
 
He leído acerca de las erupciones del Tungurahua y me gustaría saber que es lo que usted piensa sobre esto. 
  

 
 
3) ¿Esta preocupado(a) por el volcán?  1 = No 

   2 = Algo preocupado 
   3 = Muy preocupado 
 

4) ¿Las erupciones les han afectado a usted y/o a su familia?  1 = No  Pase a la # 6 
   2 = Algo 
   3 = Mucho 
 

5) ¿Cómo les han afectado? (no induzca) ____________________ 
 
 
 
 

6) ¿Piensa que el volcán es un peligro para Ud. y la familia ahora?  1 = Ningún riesgo Pase a la  # 13 
  3 = Riesgo moderado 

            3 = Alto riesgo 
_____________________________________________________________________________________________ 
 
  

¿De qué manera el volcán es un peligro para Ud. y la familia ahora? 
 
7)  ¿para la salud?  1 = No  Pase a la  #9 

  2 = Sí  
8) ¿Por qué? _____________________________________________________________________________ 
 
9) ¿para poder ganarse la vida?  1 = No  Pase a la #11 

  2 = Sí 
 

10) ¿ Por qué ? _____________________________________________________________________________ 
 
11) ¿por la casa o propriedad?  1 = No  Pase a la #13 
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  2 = Sí 
 
12) ¿ Por qué? _____________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 

 
 

13) ¿Le parece que el volcán era un gran peligro para los que  1 = No   
                                                                             evacuaron de Baños?  2 = Sí 
  3 = No sé 
 

 
14) ¿Le parece que el volcán era un gran peligro para los que  1 = No    QUESTION 
                                                                       evacuaron de Penipe?  2 = Sí ELIMINATED 
  3 = No sé 
 

 
Ahora le voy a pedir datos sobre su salud y la de los que viven en la casa con usted: 
 

 
15) ¿Cuántas personas viven con usted en la casa, incluyendo Ud.?  ___________ 
 
16) ¿Ud. se preocupa por su salud?  1 = No 

  2 = Sí 
 

17) ¿Ha tenido cambios en su salud durante los últimos tres años?  1 = No    Pase a la # 19 
  2 = Sí 

 
18) ¿Esta mejor o peor ahora?  1 = Mejor 
  2 = Peor 
  3 = Igual 
 
19) ¿Cuántos días ha faltado al trabajo por enfermedad  1 = ningunos 
                                                                  desde la Navidad?  2 = 3 dias o menos 

  3 = de 4 a 7 dias  
  4 = de 8 a 14 dias 

  5 = 15 o más días   
  

 
     Cómo es su situación de salud ahora, comparando con 
 
 

20) ¿antes de las erupciones en el 2001?  1 = mejor QUESTION 
  2 = peor ELIMINATED 
  3 = igual 
 

21) ¿antes de las erupciones en el 1999?  1 = mejor 
  2 = peor 
  3 = igual 
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22) Ahora le voy hacer unas preguntas sobre su salud y la de todos los niños y niñas de 10 años o menos que viven 
en la casa.  Las preguntas se refieren a la salud desde la Navidad. 

 
Tratamiento Tratamiento Tratamiento Problem

as 
respiratorios? 
(garganta / pulm

ones) 

C
asero//O

tro 

Farm
acia/M

ed/O
tro 

C
. de salud/C

linica 

H
ospitalizado 

C
urandero 

G
astro- 

Intestinales (Estóm
ago 

o diarrea) 

C
asero/O

tro 

Farm
acia/M

ed/O
tro 

C
. de salud/C

línica 

H
ospitalizado 

C
urandero 

O
jos/Piel? 

C
asero/O

tro 

Farm
acia/M

ed/O
tro 

C
. de salud/C

línica 

H
ospitalizado 

C
urandero 

Entrevistado y niños (as) de 
0 anos o m

enos de 10 años 
1               

 
 
 
 
 

Sexo 
 

M o 
F 

 
 
 
 
 

Edad 

Enferm
edades de la 

m
edicina tradicional 

Por favor marque abajo sólo las categorias que corresponden 

Entrevistado                      

Niño/a 1                      

Niño/a 2                      

Niño/a 3                      

Niño/a 4                      

Niño/a 5                      

Niño/a 6                      

Niño/a 7                      

Niño/a 8                      

Niño/a 9                      

 
Ahora vamos a conversar sobre la alimentación 
 
23)  ¿Qué comió ayer después de levantarse (desayuno)?   1 = _______________________ 
                                   

  2 = Nada 
 

 
24) ¿Cómo se compara esto con lo que acostumbra?   1 = Igual  

  2 = Más 
  3 = Menos 
 

25) ¿Y qué comió ayer al mediodía?   1 = _______________________ 
 
                                                                                                                            2 = Nada 
 
 
26) ¿Cómo se compara esto con lo que acostumbra?   1 = Igual  

  2 = Más 
  3 = Menos  
 

27) ¿Y qué comió ayer por la noche?   1 = _______________________ 
                                   

  2 = Nada 
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28) ¿Cómo se compara esto con lo que acostumbra?   1 = Igual  
  2 = Más 
  3 = Menos   

 
29) ¿Es para Ud. una preocupación tener suficiente comida para toda  1 = No 

                                                                   la familia, todas las semanas?  2 = Sí 
 

30) ¿Es para Ud. una preocupación cómo obtener comida para toda  1 = No 
                                                                    la familia, todas las semanas?  2 = Sí 
 
 
 

31) Ahora le voy a hacer unas preguntas sobre la manera en que Ud. y la familia hacen para obtener los alimentos: 
 

 Comprando Criando o 
plantando 

Por trueque o 
intercambio 

Regalado 

¿Como hace para 
obtener Algo La 

mayoría Todo Algo La 
mayoría Todo Algo La 

mayoría Todo Algo La 
mayoría Todo 

Carne de           puerco             
           de                res             
           de             pollo             
           de    cuyes, etc.?             

Quínoa?             

Frijoles/leguminosas?             

Maiz?             

Otros granos/cereales?             

Papas? 
 
 

            

Arroz y fideos? 
 
 

            

Pan? 
 

            

Frutas? 
 

            

Verduras? 
 

            

Leche? 
 

            

 
 
   

 
32) ¿De dónde saca el água que se utiliza en la casa     1 = río o vertiente 
                                       para cocinar y beber?    2 = pozo 
    3 = grifo fuera de la casa 
    4 = grifo dentro de la casa 
    5 = embotellada 
    6 = água de lluvia 
  7 = otro ______________ 

 
33) Incluyendo Ud. ¿cúantas personas en la casa contribuyen para conseguir la comida?   _____________ 
 
34) ¿Cómo es la contribución?  1 = con dinero 
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  2 = plantando 
  3 = criando animalitos 

  4 = de otra forma ___________ 
 
Ahora hablemos de las necesidades para conseguir la comida 

 
35) Para ayudar a sostener a la familia ¿trabaja?  1 = Sí 

                                                                                2 = No  Pase a la # 39 
 
 

36) ¿En que trabaja? ________________________ 
 
 

37) ¿Donde trabaja?  1 = En la casa? 
                                                                            2 = Fuera de la casa? 

   3 = Ambos lugares? 
   
 

38) ¿Ud. para quién trabaja?  1 = Para Ud. mismo(a)? 
   2 = Patrón o empleador? 
   3 = Para si mismo y empleador 
   4 = Miembro de la familia? 
   5 = Otro ________ 
  

  
39) ¿Cuál es la principal fuente de sustento para la familia? ___________________________ 
 
40) ¿Recibe ayuda de familiares o amigos en el exterior?  1 = Sí   

  2 = No    Pase a la #42 
 

41) Le ayudan con  1 = Dinero 
  2 = Ropa 
  3 = Otro 
  
 

       Ecómicamente, cómo es su situación ahora comparado con 
 

42) ¿antes de las erupciones de agosto 2001?  1 = Más o menos igual 
   2 = Mejor que antes  
   3 = Peor que antes  
 

43) ¿y antes de las erupciones de octubre 1999?  1 = Más o menos igual 
   2 = Mejor que antes 
   3 = Peor que antes 

 
 

Si un entrevistado trabaja en agricultura como actividad primaria, pregunte: 
 

 
44) ¿Trabaja en la agricultura  1 = No pase a la #47 
  2 = Sí 
 
45)  ¿ Cómo trabaja?  1 = permanentemente? 

  2 = ocasionalmente? 
  3 = por temporada? 
 

46) ¿La tierra que Ud. trabaja es  1 = propia 
  2 = alquilado 
 311



 

  3 = de la familia  
  4 = del empleador 
 
 
  
Continúe para todos 
 
47) ¿Le pagan por el trabajo que hace?  1 = No  Pase a la #49 

  2 = Sí  
 
 

48) ¿Cómo le pagan?  1 = por hora 
  2 = por día  
  3 = por semana 
  4 = por mes 
  5 = a destajo, producto,contrato 
 
 
49)  ¿Trabaja o tiene contacto con pesticidas o químicos (colorantes)?  1 = No     
  2 = Sí   
 
                                

 
50) Me gustaría saber qué clase de cosas le han afectado a Ud. y a su familia (los que viven en la casa con Ud. 

ahora) en los últimos 2 o 3 años, no solo el Tungurahua, pero en general. 
 

 
 
Ocurrencia 

 
Causa o razón  

 
¿Cúando fué? 
 

 
 
Pérdida agrícola: 
cultivos, sembrados,          
cosechas, huertos, etc 
 
  

  

 
Pérdida agrícola: 
de animales: vacas, 
terneros, ovejas, puercos, 
pollos/gallinas, conejos, 
cuyes, etc. 
 

  

 
Pérdida de maquinarias, 
equipos, herramientas que 
se utilizan en el trabajo o 
para ganar el sosten, por 
ejemplo azadón, máquina 
de coser, etc. 

  

 
 
 
Pérdida del trabajo 
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Trabajo insuficiente o 
Falta de negocio 
 
 

  

 
Ocurrencia 

 
Causa o razón  

 
¿Cúando fué? 
 

 
Pérdida de negocio 
(excepto agrícola) 
 

  

Falta de crédito (averigue: 
para que buscaba el 
crédito?) 

 

  

 
 
Pérdida de casa própia 
 
 

  

 
Inflación, los sueldos no 
suben, los precios suben 
 
 

  

Pérdida de terreno própio 
  
 

  

Orden de desalojar casa 
arrendada o tierra 
 

  

Pérdida or robo de bienes  
(muebles, ropas, artículos 
de la casa, automóvil, etc.) 

  

Muerte en la familia 
 
 

  

Enfermedad crítica en la 
familia 
 

  

¿Alguna otra ocurrencia o 
problema? 
 
 

  

  
 
 
  

51) ¿Alguien le ha ayudado en estos tiempos difíciles?  1 = No  Pase a la # 53 
  2 = Sí 

 
52) ¿Quién le ayudó?                                                                                  1 = La familia  

               (Marque a todas las respuestas que correspondan)  2 = Amistades o vecinos 
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  3 = Religiosos   
  4 = Clubes/grupos de la comunidad 

  5 = del gobierno central  
  6 = Municipio 
  7 = Otros ________________ 
               (indique quien(es) 
 
 

53) ¿Sufrió pérdidas en las erupciones del volcán?  1 = No  Pase a la # 54 
   2 = Sí 
 
 

 
Erupciones en 

1999 
Erupciones en 

2000 
Erupciones en 

2001 
Erupciones en 

2002 
 
¿Pérdidas? 
 

Sí No Sí No Sí No Sí No 

¿Alguna 
indemnización o 
bono por las 
pérdidas? 

Sí No Sí No Sí No Sí No 

                              
¿Por cuáles 
pérdidas en 
particular? 
 
 
 
 
 
 

    

                              
¿Qué tipo de 
indemnización? 
 
 
 
 
 
 
 

    

                           
¿De quienes o 
de que grupo 
recibió la 
indemnización? 
 
 
 
 

    

 
 
  

54) En esta comunidad durante los últimos 12 meses ¿han habido  1 = Deslaves/derrumbes? 
(márque todas las respuestas que correspondan)  2 = Sequía? 

   3 = Inundación? 
   4 = Heladas/granizadas? 
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   5 = Temblores? 
   6 = Lahares? 
   7 = Erupciones volcánicas? 
   8 = Vientos fuertes/ventarrones? 

  9 = Ceniza? ___________ 
  10 = Crecida de ríos? _________ 
  11 = Algo mas? ___________ 

 
 

 
 
Estas preguntas solamente para los entrevistados en Baños 
 
55) ¿La evacuación le afectó a Ud. y a su família?  1=No Pase a la # 57 
  2 = Sí 
 
56) ¿De qué manera le afectó?  1 = Salud  
  2 = Estrés 
  3 = Hablidad para ganar la vida  
  4 = Económicamente 
  5 = de que otra forma? 
                                                                                                                                 ________________________ 
                                                                                                                                               Pase a la #57 
 
  

 
 

57) ¿Ud. y su familia estuvieron expuestos a la caída de cenizas?  1 = No Pase a la # 65  
  2 = Sí 
 
58) ¿Con que frecuencia?  1 = Raras veces 
  2 = Con regularidad 
  3 = Muy frecuente 
 
59) ¿Cúanta ceniza?  1 = Poco 
  2 = Moderado  
  3 = Mucho 
 
60) ¿La ceniza le ha afectado a Ud. y a su familia?  1 = No Pase a la #65 
  2 = Sí 
 
61) ¿De que manera les afectó? ____________________________ 

 
 
  

  
62) ¿Qué hizo con respecto a la ceniza?  1 = Lavar las verduras y frutas 
            con mayor cuidado  
  2 = Tapar el água 
  3 = Barrer el techo  
  4 = Usar  mascarilla 
  5 = Otra cosa ____________ 
  6 = Nada 
 
 
 
63) ¿Ha recibido alguna ayuda o indeminización por los estragos  1 = No Pase a la #65 
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64) ¿Que tipo de ayuda o indemnización? _______________________________________________________ 

 
 
 

65) Si Ud. necesitara obtener informaciones sobre la caída de ceniza del volcán 
                                                      ¿a quién o a quiénes se las pediría primero?______________________________ 
 
 
 

66) Si el Tungurahua se pusiera otra vez muy, pero muy activo, ¿que haría? (no induzca) _________________ 
 

_________________________________________________________________________________________ 
 
 

67) Si Ud. necesitara obtener informaciones sobre el volcán Tungurahua, 
                                               ¿a quién o a quiénes se las pediría primero?       ___________________________ 
 
_________________________________________________________________________________________ 
 
68) ¿Qué información le gustaría conocer sobre el volcán Tungurahua? _______________________________ 

 
__________________________________________________________________________________________ 
 
 

 
 
 
 

 
Le agradezco muchísimo por su cooperación y espero que vaya todo bien con Ud. y la 
familia.  Que tengan buena suerte. 
 
 
La información que usted nos ha dado es muy útil, porque servirá para aprender de 
ustedes, de cómo hicieron para salir adelante. Lo que aprendamos servirá a otras 
personas, que como ustedes han sufrido los desastres de la naturaleza. 
 
 
La información es confidencial (no le hemos preguntado su nombre), pero conjuntamente 
con la de los otros entrevistados va a servir también a las autoridades locales, nacionales 
y de otros países. 
 
 
 
 
 

 
 

 
 
 

 
 
30 de abril de 2002 
 



ENGLISH TRANSLATION OF SPANISH QUESTIONNAIRE  

 
 
 
 

 
Interviewer: ___________________________ 
 
Place: _____________________________________ 
 
Date: ________________________________________ 
 

 
 
 
INTRODUCTION – Hello, my name is________________________.  We are doing a survey in this barrio for the Ministry 
of Public Health and for the University of South Florida to obtain data about your health.  We are asking for the 
participation of people who: 
          (1) have lived in this community for at least 3 years – since 1999; 
                (2) are 18 years of age or older; 
                (3) are parents or grandparents; 
                (4) are Spanish-speaking 
 
If you or someone in the household meets these requirements, we would very much appreciate any assistance you can 
give us.  All of your answers will be kept confidential.  The survey will not take very long. 
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ENGLISH TRANSLATION OF SPANISH QUESTIONNAIRE  

 
 
In Penipe and in Pelileo 
 

1) How many years have you lived without interruption in this barrio?  1 = 3 to 5      
   2 = 6 to 10    

    3 = 11 to 15  
    4 = more than 15  
 

 
 

 
In Baños only: 
 

2) How long have you lived in this barrio?  1 = 3 to 5  
   2 = 6 to 10  

    3 = 11 to 15  
    4 = more than 15 
 

 
 
 
 
I have read about the eruptions of Mt. Tungurahua and I would like to know what you think about this. 
  

 
 
3) Are you worried about the volcano?  1 = No 

   2 = Somewhat 
   3 = Very worried 
 

4) Have the eruptions affected you and/or your family?  1 = No  Skip to # 6 
   2 = Somewhat 
   3 = Greatly 
 

5) How have they affected you? (do not probe) ____________________ 
 
 
 
 

6) Do you think the volcano is a danger to you and your family now?  1 = No risk Skip to  # 13 
  3 = Moderate risk 

            3 = High risk 
_____________________________________________________________________________________________ 
 
  

In what way is the volcano a risk to you and your family now? 
 
7)  To your health?  1 = No  Skip to  #9 

  2 = Yes  
8) Why? _____________________________________________________________________________ 
 
9) To your ability to earn a living?  1 = No  Skip to #11 

  2 = Yes 
 

10) Why? _____________________________________________________________________________ 
 
11) To your house or property?  1 = No  Skip to #13 
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  2 = Yes 
 
12) Why? _____________________________________________________________________________ 
 
______________________________________________________________________________________ 
 

 
 

13) Do you think the volcano was a great danger to those who  1 = No   
                                                                             evacuated from Baños?  2 = Yes 
  3 = Don’t know 
 

 
14) Do you think the volcano was a great danger to those who  1 = No    QUESTION 
                                                                       evacuated from Penipe?  2 = Yes ELIMINATED 
  3 = Don’t know 
 

 
Now I’m going to ask for information about your health and the health of those who live in the house with 
you: 
 

 
15) Inluding you, how many people live in the house? ___________ 
 
16) Do you worry about your health?  1 = No 

  2 = Yes 
 

17) Have you had changes in your health during the last three years?  1 = No    Skip to # 19 
  2 = Yes 

 
18) Is your health better or worse now?  1 = Better 
  2 = Worse 
  3 = The same 
 
19) How many days of work have you missed  1 = none 
                                                                  since Christmas?  2 = 3 days or less 

  3 = 4 to 7 days  
  4 = 8 to 14 days 

  5 = 15 or more days   
  

 
     How is your health now compared with 
 
 

20) ¿antes de las erupciones en el 2001?  1 = Better QUESTION 
  2 = Worse ELIMINATED 
  3 = Same 
 

21) prior to the eruptions in 1999?  1 = Better 
  2 = Worse 
  3 = Same 
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22) Now I am going to ask you some questions about your health and that of all the children in the household who are 
10 years of age or younger.  The questions refer to health since Christmas. 

 
Treatment Treatment Treatment R

espiratory problem
s? 

(trota/lungs) 

H
om

e rem
edies 

Pharm
/Physici/O

th 

H
.C

enter/C
linic 

H
ospitalized 

M
edicinem

an/w
om

 

G
astro- 

Intestinal problem
s? 

(Stom
ach or diarrhea) 

H
om

e rem
edies 

Pharm
/Physici/O

th 

H
.C

enter/C
linic 

H
ospitalized 

M
edicinem

an/w
om

 

Eyes/Skin? 

H
om

e rem
edies 

Pharm
/Physici/O

th 

H
.C

enter/C
linic 

H
ospitalized 

M
edicinem

an/w
om

 

Interview
ee and children age 

0 and younger 
1               

 
 
 
 
 

Sex 
 

M or 
F 

 
 
 
 
 

Age 

Traditional m
edicine illnesses 

 

Please check only the applicable boxes 

Interviewee                      

Child 1                      

Child 2                      

Child 3                      

Child 4                      

Child 5                      

Child 6                      

Child 7                      

Child 8                      

Child 9                      

 
Now lets talk about food 
 
23)  What did you eat yesterday when you got up (breakfast)?   1 = _______________________ 
                                   

  2 = Nothing 
 

 
24) How does this compare with what you usually eat?   1 = Same  

  2 = More 
  3 = Less 
 

25) And what did you eat yesterday at noon?   1 = _______________________ 
 
                                                                                                                            2 = Nothing 
 
 
26) How does this compare with what you usually eat?  1 = Same  

  2 = More 
  3 = Less  
 

27) And what did you eat yesterday evening?   1 = _______________________ 
                                   

  2 = Nothing 
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28) How does this compare with what you usually eat?  1 = Same  

  2 = More 
  3 = Less   

 
29) Do you worry about having enough food for the family  1 = No 

                                                                                            every week?  2 = Yes 
 

30) Do you worry about how to obtain food for the family every week?  1 = No 
                                                                      2 = Yes 
 
 
 

31) Now I am going to ask you some questions about how you and your family obtain food: 
 

 Buy Raise or plant Barter or 
exchange 

Gifts 

How do you obtain Some Most All Some Most All Some Most All Some Most All 
Pork             

      Beef             
Chicken             

           Cuyes, etc.?             

Quinoa?             

Beans/other legumes?             

Corn?             

Other grains/cereals?             

Potatoes? 
 
 

            

Rice and pasta? 
 
 

            

Bread? 
 

            

Fruit? 
 

            

Vegetables? 
 

            

Milk? 
 

            

 
 
   

 
32) Where does the water that is used in the house for cooking    1 = river or spring 
                                                                   and drinking come from?   2 = well 
    3 = standpipe 
    4 = tap in house 
    5 = bottled 
    6 = rain water 
  7 = other ______________ 

 
33) Including you, how many people in the household contribute to obtaining the food?   _____________ 
 
34) How do they contribute?  1 = with money 
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  2 = planting 
  3 = raising animals 

  4 = other ___________ 
 
Now let’s talk about how you obtain food for the family 

 
35) Do you work to help support the family?  1 = Yes 

                                                                                2 = No  Skip to # 39 
 
 

36) What do you work at? ________________________ 
 
 

37) Where do you work?  1 = At home? 
                                                                            2 = Away from home? 

   3 = Both places? 
   
 

38) Who do you work for?  1 = Self? 
   2 = Employer? 
   3 = Self and employer? 
   4 = Another family member? 
   5 = Other ________ 
  

  
39) What is the main source for the family’s sustenance? ___________________________ 
 
40) Do you receive help/assistance from family or friends out of the country?  1 = Yes   

  2 = No    Skip to #42 
 

41) Do they help you with  1 = Money? 
  2 = Clothes? 
  3 = Some other way? 
  
 

       Economically, how does your situation now compare with 
 

42) ¿antes de las erupciones de agosto 2001?  1 = More or less the same 
   2 = Better than before  
   3 = Worse than before  
 

43) before the eruptions in October 1999?  1 = More or less the same 
   2 = Better than before 
   3 = Worse than before 

 
 

If an interviewee works in agriculture, ask: 
 

 
44)  Do you work in agriculture?  1 = No Skip to #47 
  2 = Yes 
 
45)  Do you work  1 = permanently? 

  2 = occasionally? 
  3 = seasonally? 
 

46)  Is the land you work  1 = your own? 
  2 = rented/leased? 
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  3 = the family’s  
  4 = employer’s? 
 
 
  
Continue for all: 
 
47) Are you paid for the work you do?  1 = No  Skip to#49 

  2 = Yes  
 
 

48) How are you paid?  1 = by the hour 
  2 = by the day  
  3 = by the week 
  4 = by the month 
  5 = piecework or product 
 
 
49) Do you work with pesticides or chemicals (dyes)?  1 = No     
  2 = Yes   
 
                                

 
50) I would like to know what kinds of things have affected you (and those who live in the house with you now) during 

the past 2 or 3 years, not only Mt. Tungurahua, but in general. 
 

 
 
Event 

 
Cause or reason 

 
When was that? 
 

 
 
Agricultural loss: 
Crops, plantings, harvests, 
orchards, etc. 
 
  

  

 
Agricultural loss: 
animals: cows, calves, 
sheep, pigs, chickens/hens, 
rabbits, cuyes, etc. 
 
 

  

 
Loss of machinery, 
equipment or tools used to 
earn a living, for example 
hoe, sewing machine, etc. 
 
 

  

 
 
 
Loss of a job 
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Insufficient work or lack of 
business 
 
 

  

 
Event 

 
Cause or reason  

 
When was that? 
 

 
Loss of a business 
(except for agricultural) 
 

  

Lack of credit (probe: what 
was credit needed for?) 

 

  

 
 
Loss of your own home 
 
 

  

 
Inflation: prices that 
increase, salaries that don’t 
 
 

  

Loss of your own land 
  
 

  

Eviction order from 
rented/leased home or land 
 

  

Loss or theft of property 
(furniture, clothes, 
household items, 
automobile, etc.) 

  

Death in the family 
 
 

  

Life-threatening illness in the 
family 
 

  

Any other event or problem? 
 
 

  

  
 
 
  

51) Has anyone helped you during these difficult times?  1 = No  Skip to # 53 
  2 = Yes 

 
52) Who helped you?                                                                                   1 = Family members 

               (ceck all that apply)  2 = Friends or neighbors 
  3 = Religious groups   
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  4 = Clubs/Community groups 
  5 = Central government  

  6 = Municipal authorities 
  7 = Others ________________ 
               (write-in) 
 
 

53) Did you experience losses from the eruptions of the volcano?  1 = No  Skip to# 54 
   2 = Yes 
 
 

 
1999 

Eruptions 
 

2000 
Eruptions 

2001 
Eruptions 

 

2002 
Eruptions 

 
 
Losses? 
 

Yes No Yes No Yes No Yes No 

Any 
compensation 
for losses? 

Yes No Yes No Yes No Yes No 

                              
For which losses 
specifically? 
 
 
 
 
 
 

    

                              
What type of  
compensation? 
 
 
 
 
 
 
 

    

                           
From whom or 
from what group 
did you receive 
compensation? 
 
 
 
 

    

 
 
  

54) Have any of the following occurred in this community in the   1 = Landslides/mudslides? 
   last 12 months?  (check all that apply)  2 = Drought? 

   3 = Floods? 
   4 = Freezes/hailstorms? 
   5 = Earthquakes? 
   6 = Lahars? 
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   7 = Volcanic eruptions? 
   8 = Strong winds? 

  9 = Ash? ___________ 
  10 = River risings? _________ 
  11 = Anything else? ___________ 

 
 

 
 
These questions only for interviewees in Baños 
 
55) Did the evacuation affect you and/or your family?  1=No Skip to # 57 
  2 = Yes 
 
56) How did it affect you?  1 = Health  
  2 = Stress 
  3 = Ability to earn a living  
  4 = Economically 
  5 = In some other manner 
                                                                                                                                 ________________________ 
                                                                                                                                               Skip to #57 
 
  

 
 

57) Were you and your family exposed to ash falls?  1 = No Skip to # 65  
  2 = Yes 
 
58) How often?  1 = Rarely 
  2 = Regularly 
  3 = Very frequently 
 
59) How much ash?  1 = Little 
  2 = A moderate amount  
  3 = A great deal 
 
60) Has the ash affected you and your family?  1 = No Skip to #65 
  2 = Yes 
 
61) How did it affect you? ____________________________ 

 
  

  
62) What did you do about the ash?  1 = Washed vegetables/fruit 
            more carefully  
  2 = Covered water 
  3 = Swept roof  
  4 = Wore mask 
  5 = Other actions ____________ 
  6 = Nothing 
 
 
 
63) Have you received any compensation for the damage caused  1 = No Skip to #65 

                                                                                                      by the ash?  2 = Yes   
 

64) What type of compensation? _____________________________________________________________ 
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65) If you needed to obtain information about ash fall from the volcano 
                                                                                    who would you ask first?______________________________ 
 
 
 
 
 

66) If Tungurahua became very, very active again, what would you do? (don’t probe) _____________________ 
   

_________________________________________________________________________________________ 
 
 

67) If you needed to obtain information about Tungurahua volcano, 
                                                          who would you ask first? (don’t probe)  _____________________________ 
 
_________________________________________________________________________________________ 
 
68) What information would you like to know about Tungurahua volcano?______________________________ 
 
__________________________________________________________________________________________ 
 
 

 
 
 
 

 
Thank you very much for your assistance and I hope that everything will go well for you 
and your family.  Good luck. 
 
 
The information you have provided is very helpful because we can learn from you, about 
how you have been able to move forward.  What we learn will help other people who, like 
you, have suffered as a result of natural hazards. 
 
 
The information is confidential (we have not asked your name) but with the information 
from the rest of the interviewees, it will also assist the local and national authorities and 
authorities in other countries also. 
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APPENDIX B 
 

PENIPE: FREQUENCIES 
 
 
 
GENERAL CHARACTERISTICS 
 

Interviewer

17 16.2 16.2 16.2
16 15.2 15.2 31.4
20 19.0 19.0 50.5
20 19.0 19.0 69.5
14 13.3 13.3 82.9
18 17.1 17.1 100.0

105 100.0 100.0

Natalia Bonilla
Jahzeel Buitron
Dana Platin
Sandra Salazar
Juan Luque
Lucille Lane
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Years Resident in Community

15 14.3 15.0 15.0
14 13.3 14.0 29.0

6 5.7 6.0 35.0
65 61.9 65.0 100.0

100 95.2 100.0
5 4.8

105 100.0

3 to 5 Years
6 to 10 Years
11 to 15 Years
More than 15 Years
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Worried about Volcano?

11 10.5 10.5 10.5
41 39.0 39.0 49.5
53 50.5 50.5 100.0

105 100.0 100.0

No
Somewhat
Very Worried
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Eruptions Affect your Family?

18 17.1 17.1 17.1
27 25.7 25.7 42.9
60 57.1 57.1 100.0

105 100.0 100.0

No
Somewhat
Much
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How have the Eruptions Affected You (first answer)?

61 58.1 69.3 69.3
5 4.8 5.7 75.0

14 13.3 15.9 90.9
1 1.0 1.1 92.0
7 6.7 8.0 100.0

88 83.8 100.0
17 16.2

105 100.0

Health
Economic
Agriculture
Emotionally
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Volcano a Danger Now?

26 24.8 24.8 24.8
50 47.6 47.6 72.4
29 27.6 27.6 100.0

105 100.0 100.0

No Risk
Moderate Risk
High Risk
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Risk to Health

30 28.6 28.6 28.6
75 71.4 71.4 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Why is it a Health Risk?

26 24.8 32.9 32.9
8 7.6 10.1 43.0

23 21.9 29.1 72.2
6 5.7 7.6 79.7

16 15.2 20.3 100.0
79 75.2 100.0
26 24.8

105 100.0

Ash
Gases
Eyes/Throat
Respiratory Problems
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Risk to Earning Living

40 38.1 38.1 38.1
65 61.9 61.9 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Why is it a Danger to Earning a Living?

22 21.0 33.8 33.8
14 13.3 21.5 55.4
16 15.2 24.6 80.0

1 1.0 1.5 81.5
12 11.4 18.5 100.0
65 61.9 100.0
40 38.1

105 100.0

Agriculture
Business
Lack of Work
Lack of Government Help
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Risk to Household Property

36 34.3 34.3 34.3
69 65.7 65.7 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Why is it a Danger to Household Property?

13 12.4 19.4 19.4

2 1.9 3.0 22.4

40 38.1 59.7 82.1

7 6.7 10.4 92.5
5 4.8 7.5 100.0

67 63.8 100.0
38 36.2

105 100.0

Ash
Agricultural Land
Diffculties
Ash on
Roof/Downspouts/Phy
sical Structures
Other Volcano Hazards
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Was the Volcano a Danger to those who Evacuated Banos?

16 15.2 15.2 15.2
86 81.9 81.9 97.1

3 2.9 2.9 100.0
105 100.0 100.0

No
Yes
Don't Know
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Number Living in House

11 10.5 10.5 10.5
26 24.8 24.8 35.2
25 23.8 23.8 59.0
16 15.2 15.2 74.3
13 12.4 12.4 86.7
10 9.5 9.5 96.2

3 2.9 2.9 99.0
1 1.0 1.0 100.0

105 100.0 100.0

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Do You Worry about Your Health?

5 4.8 4.8 4.8
100 95.2 95.2 100.0
105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Changes in Health Last Three Years

26 24.8 24.8 24.8
79 75.2 75.2 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Change Better or Worse

16 15.2 18.4 18.4
35 33.3 40.2 58.6
36 34.3 41.4 100.0
87 82.9 100.0
18 17.1

105 100.0

Better
Worse
No Change
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Days Lost from Work since Christmas

70 66.7 68.6 68.6
15 14.3 14.7 83.3

7 6.7 6.9 90.2
3 2.9 2.9 93.1
7 6.7 6.9 100.0

102 97.1 100.0
3 2.9

105 100.0

None
3 Days or Less
4 to 7 Days
8 to 14
15 Days or more
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Health Compared to pre-Eruption 1999

6 5.7 5.7 5.7
50 47.6 47.6 53.3
49 46.7 46.7 100.0

105 100.0 100.0

Better
Worse
No Change
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Sex

52 49.5 49.5 49.5
53 50.5 50.5 100.0

105 100.0 100.0

Male
Female
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Age

5 4.8 4.8 4.8
5 4.8 4.8 9.5

11 10.5 10.5 20.0
4 3.8 3.8 23.8
7 6.7 6.7 30.5
6 5.7 5.7 36.2

11 10.5 10.5 46.7
10 9.5 9.5 56.2

8 7.6 7.6 63.8
11 10.5 10.5 74.3
12 11.4 11.4 85.7
15 14.3 14.3 100.0

105 100.0 100.0

20-24
24-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
> 75
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
 
ADULT HEALTH STATISTICS 

 

Respondent Traditional Sicknesses

98 93.3 93.3 93.3
7 6.7 6.7 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Problems

23 21.9 21.9 21.9
82 78.1 78.1 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Respiratory Treatment Home Remedies

79 75.2 75.2 75.2
26 24.8 24.8 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Other/Pharmacies/Private Doctor

95 90.5 90.5 90.5
10 9.5 9.5 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Health Center Clinic

56 53.3 53.3 53.3
49 46.7 46.7 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Hospitalized

102 97.1 97.1 97.1
3 2.9 2.9 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Medicine Man/Woman

105 100.0 100.0 100.0NoValid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Gastro-Intestinal

61 58.1 58.1 58.1
44 41.9 41.9 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Home Remedies

94 89.5 89.5 89.5
11 10.5 10.5 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Other/Pharmacies/Private
Doctor

98 93.3 93.3 93.3
7 6.7 6.7 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Health Center Clinic

84 80.0 80.0 80.0
21 20.0 20.0 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Hospitalized

105 100.0 100.0 100.0NoValid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Medicine Man/Woman

105 100.0 100.0 100.0NoValid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Eye Skin

37 35.2 35.2 35.2
68 64.8 64.8 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Home Remedies

88 83.8 83.8 83.8
17 16.2 16.2 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Other/Pharmacies/Private Doctor

95 90.5 90.5 90.5
10 9.5 9.5 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Eye Skin Treatment Health Center Clinic

75 71.4 71.4 71.4
30 28.6 28.6 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Hospitalized

105 100.0 100.0 100.0NoValid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Eye Skin Treatment Medicine Man/Woman

104 99.0 99.0 99.0
1 1.0 1.0 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
 
 

CHILD HEALTH STATISTICS  
Child One Sex

24 22.9 54.5 54.5
20 19.0 45.5 100.0
44 41.9 100.0
61 58.1

105 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child One Age

1 1.0 2.3 2.3
1 1.0 2.3 4.5
1 1.0 2.3 6.8
2 1.9 4.5 11.4
5 4.8 11.4 22.7
2 1.9 4.5 27.3
3 2.9 6.8 34.1
5 4.8 11.4 45.5
2 1.9 4.5 50.0

13 12.4 29.5 79.5
8 7.6 18.2 97.7
1 1.0 2.3 100.0

44 41.9 100.0
61 58.1

105 100.0

.25

.50
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Traditional Sicknesses

40 38.1 90.9 90.9
4 3.8 9.1 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Problems

7 6.7 15.9 15.9
37 35.2 84.1 100.0
44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Home Remedies

41 39.0 93.2 93.2
3 2.9 6.8 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Other/Pharmacies/Private Doctor

42 40.0 95.5 95.5
2 1.9 4.5 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Respiratory Treatment Health Center Clinic

11 10.5 25.0 25.0
33 31.4 75.0 100.0
44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Hospitalized

43 41.0 97.7 97.7
1 1.0 2.3 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Medicine Man/Woman

44 41.9 100.0 100.0
61 58.1

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal

17 16.2 38.6 38.6
27 25.7 61.4 100.0
44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Gastro-Intestinal Treatment Home Remedies

43 41.0 97.7 97.7
1 1.0 2.3 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

43 41.0 97.7 97.7
1 1.0 2.3 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Health Center Clinic

17 16.2 38.6 38.6
27 25.7 61.4 100.0
44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Hospitalized

43 41.0 97.7 97.7
1 1.0 2.3 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 341



Child One Gastro-Intestinal Treatment Medicine Man/Woman

42 40.0 95.5 95.5
2 1.9 4.5 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin

19 18.1 43.2 43.2
25 23.8 56.8 100.0
44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Home Remedies

38 36.2 86.4 86.4
6 5.7 13.6 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Other/Pharmacies/Private Doctor

39 37.1 88.6 88.6
5 4.8 11.4 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Eye Skin Treatment Health Center Clinic

27 25.7 61.4 61.4
17 16.2 38.6 100.0
44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Hospitalized

44 41.9 100.0 100.0
61 58.1

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Medicine Man/Woman

43 41.0 97.7 97.7
1 1.0 2.3 100.0

44 41.9 100.0
61 58.1

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Sex

11 10.5 64.7 64.7
6 5.7 35.3 100.0

17 16.2 100.0
88 83.8

105 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Age

1 1.0 5.9 5.9
1 1.0 5.9 11.8
3 2.9 17.6 29.4
1 1.0 5.9 35.3
2 1.9 11.8 47.1
5 4.8 29.4 76.5
2 1.9 11.8 88.2
2 1.9 11.8 100.0

17 16.2 100.0
88 83.8

105 100.0

.30
1.00
2.00
3.00
4.00
6.00
7.00
8.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Traditional Sicknesses

14 13.3 82.4 82.4
3 2.9 17.6 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Problems

4 3.8 23.5 23.5
13 12.4 76.5 100.0
17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Home Remedies

16 15.2 94.1 94.1
1 1.0 5.9 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Respiratory Treatment Other/Pharmacies/Private Doctor

17 16.2 100.0 100.0
88 83.8

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Health Center Clinic

5 4.8 29.4 29.4
12 11.4 70.6 100.0
17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Hospitalized

16 15.2 94.1 94.1
1 1.0 5.9 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Medicine Man/Woman

17 16.2 100.0 100.0
88 83.8

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal

8 7.6 47.1 47.1
9 8.6 52.9 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Gastro-Intestinal Treatment Home Remedies

16 15.2 94.1 94.1
1 1.0 5.9 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

17 16.2 100.0 100.0
88 83.8

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Health Center Clinic

9 8.6 52.9 52.9
8 7.6 47.1 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Hospitalized

16 15.2 94.1 94.1
1 1.0 5.9 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Medicine Man/Woman

17 16.2 100.0 100.0
88 83.8

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Eye Skin

10 9.5 58.8 58.8
7 6.7 41.2 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Home Remedies

15 14.3 88.2 88.2
2 1.9 11.8 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Other/Pharmacies/Private Doctor

16 15.2 94.1 94.1
1 1.0 5.9 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Health Center Clinic

10 9.5 58.8 58.8
7 6.7 41.2 100.0

17 16.2 100.0
88 83.8

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Eye Skin Treatment Hospitalized

17 16.2 100.0 100.0
88 83.8

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Medicine Man/Woman

17 16.2 100.0 100.0
88 83.8

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Sex

3 2.9 60.0 60.0
2 1.9 40.0 100.0
5 4.8 100.0

100 95.2
105 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Age

1 1.0 20.0 20.0
1 1.0 20.0 40.0
1 1.0 20.0 60.0
1 1.0 20.0 80.0
1 1.0 20.0 100.0
5 4.8 100.0

100 95.2
105 100.0

1.00
3.00
4.00
5.00
8.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Traditional Sicknesses

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Problems

5 4.8 100.0 100.0
100 95.2
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Home Remedies

4 3.8 80.0 80.0
1 1.0 20.0 100.0
5 4.8 100.0

100 95.2
105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Other/Pharmacies/Private Doctor

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Health Center Clinic

5 4.8 100.0 100.0
100 95.2
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Respiratory Treatment Hospitalized

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Medicine Man/Woman

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal

3 2.9 60.0 60.0
2 1.9 40.0 100.0
5 4.8 100.0

100 95.2
105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Home Remedies

4 3.8 80.0 80.0
1 1.0 20.0 100.0
5 4.8 100.0

100 95.2
105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Gastro-Intestinal Treatment Health Center Clinic

3 2.9 60.0 60.0
2 1.9 40.0 100.0
5 4.8 100.0

100 95.2
105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Hospitalized

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Medicine Man/Woman

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin

4 3.8 80.0 80.0
1 1.0 20.0 100.0
5 4.8 100.0

100 95.2
105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Home Remedies

4 3.8 80.0 80.0
1 1.0 20.0 100.0
5 4.8 100.0

100 95.2
105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 351



Child Three Eye Skin Treatment Other/Pharmacies/Private Doctor

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Health Center Clinic

4 3.8 80.0 80.0
1 1.0 20.0 100.0
5 4.8 100.0

100 95.2
105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Hospitalized

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Medicine Man/Woman

5 4.8 100.0 100.0
100 95.2
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Sex

1 1.0 50.0 50.0
1 1.0 50.0 100.0
2 1.9 100.0

103 98.1
105 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Age

2 1.9 100.0 100.0
103 98.1
105 100.0

3.00Valid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Traditional Sicknesses

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Problems

2 1.9 100.0 100.0
103 98.1
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Home Remedies

1 1.0 50.0 50.0
1 1.0 50.0 100.0
2 1.9 100.0

103 98.1
105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Other/Pharmacies/Private Doctor

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Respiratory Treatment Health Center Clinic

2 1.9 100.0 100.0
103 98.1
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Hospitalized

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Medicine Man/Woman

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Home Remedies

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Health Center Clinic

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Hospitalized

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Medicine Man/Woman

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Eye Skin Treatment Home Remedies

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Other/Pharmacies/Private Doctor

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Health Center Clinic

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Hospitalized

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Medicine Man/Woman

2 1.9 100.0 100.0
103 98.1
105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Sex

105 100.0SystemMissing
Frequency Percent
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FOOD AND INCOME SECURITY 
 

Worried About Having Enough Food for the Family Every Week?

9 8.6 8.7 8.7
95 90.5 91.3 100.0

104 99.0 100.0
1 1.0

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Worried About Obtaining Sufficient Food for the Family Every Week?

8 7.6 7.7 7.7
96 91.4 92.3 100.0

104 99.0 100.0
1 1.0

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Pork?

8 7.6 10.4 10.4
5 4.8 6.5 16.9

64 61.0 83.1 100.0
77 73.3 100.0
28 26.7

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Pigs?

1 1.0 33.3 33.3
1 1.0 33.3 66.7
1 1.0 33.3 100.0
3 2.9 100.0

102 97.1
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Trade for Pork?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Pork?

1 1.0 100.0 100.0
104 99.0
105 100.0

SomeValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Beef?

8 7.6 9.4 9.4
7 6.7 8.2 17.6

70 66.7 82.4 100.0
85 81.0 100.0
20 19.0

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Cattle?

1 1.0 50.0 50.0
1 1.0 50.0 100.0
2 1.9 100.0

103 98.1
105 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Beef?

105 100.0SystemMissing
Frequency Percent
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Gifts of Beef?

2 1.9 50.0 50.0
2 1.9 50.0 100.0
4 3.8 100.0

101 96.2
105 100.0

Some
Most
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Chicken?

11 10.5 13.6 13.6
13 12.4 16.0 29.6
57 54.3 70.4 100.0
81 77.1 100.0
24 22.9

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Chicken?

16 15.2 47.1 47.1
7 6.7 20.6 67.6

11 10.5 32.4 100.0
34 32.4 100.0
71 67.6

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Chicken?

105 100.0SystemMissing
Frequency Percent
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Gifts of Chicken?

3 2.9 50.0 50.0
3 2.9 50.0 100.0
6 5.7 100.0

99 94.3
105 100.0

Some
Most
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy other Meat?

6 5.7 17.6 17.6
5 4.8 14.7 32.4

23 21.9 67.6 100.0
34 32.4 100.0
71 67.6

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise other Meat?

10 9.5 25.6 25.6
2 1.9 5.1 30.8

27 25.7 69.2 100.0
39 37.1 100.0
66 62.9

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for other Meat?

105 100.0SystemMissing
Frequency Percent
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Gifts of other Meat?

1 1.0 50.0 50.0
1 1.0 50.0 100.0
2 1.9 100.0

103 98.1
105 100.0

Some
Most
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Quinoa?

9 8.6 15.3 15.3
1 1.0 1.7 16.9

49 46.7 83.1 100.0
59 56.2 100.0
46 43.8

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Quinoa?

1 1.0 100.0 100.0
104 99.0
105 100.0

MostValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Quinoa?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Quinoa?

105 100.0SystemMissing
Frequency Percent
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Buy Beans/Legumes?

12 11.4 15.2 15.2
15 14.3 19.0 34.2
52 49.5 65.8 100.0
79 75.2 100.0
26 24.8

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Beans/Legumes?

8 7.6 27.6 27.6
8 7.6 27.6 55.2

13 12.4 44.8 100.0
29 27.6 100.0
76 72.4

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Beans/Legumes?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Beans/Legumes?

10 9.5 62.5 62.5
6 5.7 37.5 100.0

16 15.2 100.0
89 84.8

105 100.0

Some
Most
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Corn?

9 8.6 19.1 19.1
8 7.6 17.0 36.2

30 28.6 63.8 100.0
47 44.8 100.0
58 55.2

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Corn?

10 9.5 17.9 17.9
13 12.4 23.2 41.1
33 31.4 58.9 100.0
56 53.3 100.0
49 46.7

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Corn?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Corn?

7 6.7 35.0 35.0
12 11.4 60.0 95.0

1 1.0 5.0 100.0
20 19.0 100.0
85 81.0

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Other Grains?

7 6.7 8.8 8.8
9 8.6 11.3 20.0

64 61.0 80.0 100.0
80 76.2 100.0
25 23.8

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Other Grains?

2 1.9 22.2 22.2
3 2.9 33.3 55.6
4 3.8 44.4 100.0
9 8.6 100.0

96 91.4
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Other Grains?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Other Grains?

4 3.8 44.4 44.4
4 3.8 44.4 88.9
1 1.0 11.1 100.0
9 8.6 100.0

96 91.4
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Potatoes?

3 2.9 3.3 3.3
8 7.6 8.8 12.1

80 76.2 87.9 100.0
91 86.7 100.0
14 13.3

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Potatoes?

4 3.8 50.0 50.0
3 2.9 37.5 87.5
1 1.0 12.5 100.0
8 7.6 100.0

97 92.4
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Potatoes?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Potatoes?

2 1.9 28.6 28.6
3 2.9 42.9 71.4
2 1.9 28.6 100.0
7 6.7 100.0

98 93.3
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Rice and Pasta?

2 1.9 2.0 2.0
9 8.6 9.2 11.2

87 82.9 88.8 100.0
98 93.3 100.0

7 6.7
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Rice and Pasta?

105 100.0SystemMissing
Frequency Percent

 
 

Trade for Rice and Pasta?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Rice and Pasta?

2 1.9 33.3 33.3
3 2.9 50.0 83.3
1 1.0 16.7 100.0
6 5.7 100.0

99 94.3
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Bread?

1 1.0 1.0 1.0
8 7.6 7.9 8.9

92 87.6 91.1 100.0
101 96.2 100.0

4 3.8
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Make own Bread?

105 100.0SystemMissing
Frequency Percent

 
 

Trade for Bread?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Bread?

1 1.0 33.3 33.3
2 1.9 66.7 100.0
3 2.9 100.0

102 97.1
105 100.0

Some
Most
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Fruit?

23 21.9 27.4 27.4
17 16.2 20.2 47.6
44 41.9 52.4 100.0
84 80.0 100.0
21 20.0

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Grow own Fruit?

11 10.5 34.4 34.4
14 13.3 43.8 78.1

7 6.7 21.9 100.0
32 30.5 100.0
73 69.5

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Trade for Fruit?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Fruit?

15 14.3 62.5 62.5
8 7.6 33.3 95.8
1 1.0 4.2 100.0

24 22.9 100.0
81 77.1

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Vegetables?

10 9.5 10.2 10.2
13 12.4 13.3 23.5
75 71.4 76.5 100.0
98 93.3 100.0

7 6.7
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise own Vegetables?

9 8.6 64.3 64.3
5 4.8 35.7 100.0

14 13.3 100.0
91 86.7

105 100.0

Some
Most
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Vegetables?

105 100.0SystemMissing
Frequency Percent
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Gifts of Vegetables?

4 3.8 44.4 44.4
4 3.8 44.4 88.9
1 1.0 11.1 100.0
9 8.6 100.0

96 91.4
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Milk?

9 8.6 9.8 9.8
3 2.9 3.3 13.0

80 76.2 87.0 100.0
92 87.6 100.0
13 12.4

105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Have own Supply of Milk?

5 4.8 100.0 100.0
100 95.2
105 100.0

AllValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Milk?

105 100.0SystemMissing
Frequency Percent

 
 

Gifts of Milk?

1 1.0 25.0 25.0
2 1.9 50.0 75.0
1 1.0 25.0 100.0
4 3.8 100.0

101 96.2
105 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Where do you get Water?

1 1.0 1.0 1.0
24 22.9 22.9 23.8
80 76.2 76.2 100.0

105 100.0 100.0

River or Spring
Standpipe
Inside Tap
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How many in Household Contribute to Obtaining Food?

30 28.6 28.6 28.6
58 55.2 55.2 83.8

8 7.6 7.6 91.4
6 5.7 5.7 97.1
2 1.9 1.9 99.0
1 1.0 1.0 100.0

105 100.0 100.0

1.00
2.00
3.00
4.00
5.00
6.00
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Contribute with Money?

90 85.7 100.0 100.0
15 14.3

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Contribute with Planting?

23 21.9 100.0 100.0
82 78.1

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Contribute with Raising Animals?

25 23.8 100.0 100.0
80 76.2

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Contribute with Work?

14 13.3 100.0 100.0
91 86.7

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Contribute in other ways?

9 8.6 100.0 100.0
96 91.4

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Do you work to support family?

79 75.2 75.2 75.2
26 24.8 24.8 100.0

105 100.0 100.0

Yes
No
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Where do you work?

26 24.8 32.9 32.9
43 41.0 54.4 87.3
10 9.5 12.7 100.0
79 75.2 100.0
26 24.8

105 100.0

At Home
Outside of Home
Both Places
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Who do you work for?

46 43.8 58.2 58.2
28 26.7 35.4 93.7
2 1.9 2.5 96.2
1 1.0 1.3 97.5
2 1.9 2.5 100.0

79 75.2 100.0
26 24.8

105 100.0

Self
Boss/Employer
Self and Employer
Family Member
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Primary source of family sustenance?

45 42.9 43.7 43.7
10 9.5 9.7 53.4
13 12.4 12.6 66.0
11 10.5 10.7 76.7
12 11.4 11.7 88.3

9 8.6 8.7 97.1

3 2.9 2.9 100.0

103 98.1 100.0
2 1.9

105 100.0

Interviewee's Work
Spouse's Work
Business
Agriculture
Other
Children's Work
Interviewee &
Spouse Work
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Do you get help from family or friends outside country?

15 14.3 14.3 14.3
90 85.7 85.7 100.0

105 100.0 100.0

Yes
No
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How do they help you- Money?

9 8.6 100.0 100.0
96 91.4

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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How do they help you- Clothes?

11 10.5 100.0 100.0
94 89.5

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How do they help you- Other?

4 3.8 100.0 100.0
101 96.2
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Economic situation now compared with Oct 1999?

44 41.9 41.9 41.9
6 5.7 5.7 47.6

55 52.4 52.4 100.0
105 100.0 100.0

More or Less the Same
Better than Before
Worse than Before
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Do you work in Agriculture?

85 81.0 81.0 81.0
20 19.0 19.0 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

When do you work?

7 6.7 36.8 36.8
5 4.8 26.3 63.2
7 6.7 36.8 100.0

19 18.1 100.0
86 81.9

105 100.0

Permanently
Occasionally
Seasonally
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Whose land do you work?

14 13.3 73.7 73.7
1 1.0 5.3 78.9
3 2.9 15.8 94.7
1 1.0 5.3 100.0

19 18.1 100.0
86 81.9

105 100.0

Own Land
Lease Land
Family's Land
Employer's Land
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Paid for Work?

32 30.5 41.6 41.6
45 42.9 58.4 100.0
77 73.3 100.0
28 26.7

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How are you paid?

4 3.8 8.9 8.9
5 4.8 11.1 20.0

19 18.1 42.2 62.2

17 16.2 37.8 100.0

45 42.9 100.0
60 57.1

105 100.0

Hourly/Daily
Weekly
Monthly
By Product/Contract/Piece
Work
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Work with Pesticides/Chemicals/Dyes?

64 61.0 84.2 84.2
12 11.4 15.8 100.0
76 72.4 100.0
29 27.6

105 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Plant Loss/Problems?

47 44.8 79.7 79.7
10 9.5 16.9 96.6

2 1.9 3.4 100.0
59 56.2 100.0
46 43.8

105 100.0

Volcano/Ash
Drought/Flood
Disease/Pests
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did loss/problems for Plants occur?

37 35.2 58.7 58.7
9 8.6 14.3 73.0
5 4.8 7.9 81.0
7 6.7 11.1 92.1
3 2.9 4.8 96.8
2 1.9 3.2 100.0

63 60.0 100.0
42 40.0

105 100.0

1999
2000
2001
2002
Since 1999
Since 2001
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Animal Loss/Problems?

20 19.0 57.1 57.1
1 1.0 2.9 60.0
2 1.9 5.7 65.7
7 6.7 20.0 85.7
3 2.9 8.6 94.3
1 1.0 2.9 97.1
1 1.0 2.9 100.0

35 33.3 100.0
70 66.7

105 100.0

Ash
Volcano
Floods
Loss of Grass
Don't Know
Theft
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did loss/problems for Animals occur?

18 17.1 50.0 50.0
6 5.7 16.7 66.7
6 5.7 16.7 83.3
6 5.7 16.7 100.0

36 34.3 100.0
69 65.7

105 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Equipment Loss/Problems?

1 1.0 12.5 12.5
1 1.0 12.5 25.0
1 1.0 12.5 37.5
4 3.8 50.0 87.5
1 1.0 12.5 100.0
8 7.6 100.0

97 92.4
105 100.0

Theft
Evacuation
Volcano
Ash
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did loss/problems for Equipment occur?

2 1.9 22.2 22.2
5 4.8 55.6 77.8
1 1.0 11.1 88.9
1 1.0 11.1 100.0
9 8.6 100.0

96 91.4
105 100.0

1999
2001
Always
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Work Loss/Problems?

3 2.9 13.6 13.6
1 1.0 4.5 18.2
2 1.9 9.1 27.3
4 3.8 18.2 45.5
1 1.0 4.5 50.0
3 2.9 13.6 63.6
5 4.8 22.7 86.4
3 2.9 13.6 100.0

22 21.0 100.0
83 79.0

105 100.0

Business Decreased
Dollarization
Ash Problems
Evacuation
Loss of Funding
Less Work
Volcano
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did loss/problems for Work occur?

8 7.6 36.4 36.4
5 4.8 22.7 59.1
5 4.8 22.7 81.8
2 1.9 9.1 90.9
2 1.9 9.1 100.0

22 21.0 100.0
83 79.0

105 100.0

1999
2000
2001
2002
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Causes of Insufficient Work/Lack of Business?

29 27.6 56.9 56.9
4 3.8 7.8 64.7
2 1.9 3.9 68.6
1 1.0 2.0 70.6
4 3.8 7.8 78.4
3 2.9 5.9 84.3
8 7.6 15.7 100.0

51 48.6 100.0
54 51.4

105 100.0

Business Decreased
Dollarization
Ash Problems
Low Wages
Competition
Loss of Agriculture
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did Insufficient Work occur?

23 21.9 48.9 48.9
13 12.4 27.7 76.6
5 4.8 10.6 87.2
2 1.9 4.3 91.5
1 1.0 2.1 93.6
3 2.9 6.4 100.0

47 44.8 100.0
58 55.2

105 100.0

1999
2000
2001
2002
Always
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Lost Business?

2 1.9 25.0 25.0
2 1.9 25.0 50.0
2 1.9 25.0 75.0
2 1.9 25.0 100.0
8 7.6 100.0

97 92.4
105 100.0

Evacuation
Ash
Volcano
Economics
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did you lose your business?

5 4.8 62.5 62.5
2 1.9 25.0 87.5
1 1.0 12.5 100.0
8 7.6 100.0

97 92.4
105 100.0

1999
2000
2001
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Lack of Credit?

7 6.7 58.3 58.3

1 1.0 8.3 66.7
1 1.0 8.3 75.0
1 1.0 8.3 83.3
2 1.9 16.7 100.0

12 11.4 100.0
93 88.6

105 100.0

No Credit Because in
Hazard Zone
Fear of Losing Security
No Income
Debts
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When were you Denied Credit?

2 1.9 16.7 16.7
3 2.9 25.0 41.7
4 3.8 33.3 75.0
2 1.9 16.7 91.7
1 1.0 8.3 100.0

12 11.4 100.0
93 88.6

105 100.0

1999
2000
2001
2002
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Losing Home?

5 4.8 62.5 62.5
3 2.9 37.5 100.0
8 7.6 100.0

97 92.4
105 100.0

Ash
Volcano
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did you lose your home

6 5.7 66.7 66.7
1 1.0 11.1 77.8
1 1.0 11.1 88.9
1 1.0 11.1 100.0
9 8.6 100.0

96 91.4
105 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Inflation?

16 15.2 20.3 20.3
24 22.9 30.4 50.6

5 4.8 6.3 57.0
3 2.9 3.8 60.8
6 5.7 7.6 68.4
3 2.9 3.8 72.2
2 1.9 2.5 74.7
2 1.9 2.5 77.2
3 2.9 3.8 81.0
1 1.0 1.3 82.3
8 7.6 10.1 92.4
1 1.0 1.3 93.7
2 1.9 2.5 96.2
3 2.9 3.8 100.0

79 75.2 100.0
26 24.8

105 100.0

Bad Government Policies
Dollarization
Corruption
Volcano
Don't Know
Scarcity
Low Wages
Monopoly
Lack of Money
Taxes
High Prices
No Work
Economic Crisis
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did inflation occur?

8 7.6 10.7 10.7
36 34.3 48.0 58.7

8 7.6 10.7 69.3
9 8.6 12.0 81.3
9 8.6 12.0 93.3
3 2.9 4.0 97.3
2 1.9 2.7 100.0

75 71.4 100.0
30 28.6

105 100.0

1999
2000
2001
2002
Always
Since 1999
1996
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Losing Land?

4 3.8 30.8 30.8
2 1.9 15.4 46.2
2 1.9 15.4 61.5
3 2.9 23.1 84.6
2 1.9 15.4 100.0

13 12.4 100.0
92 87.6

105 100.0

Ash
Lahars/Mudslides
Volcano
Flood
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did you Lose Land?

4 3.8 33.3 33.3
1 1.0 8.3 41.7
4 3.8 33.3 75.0
2 1.9 16.7 91.7
1 1.0 8.3 100.0

12 11.4 100.0
93 88.6

105 100.0

1999
2000
2001
2002
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of being evicted from land or home?

3 2.9 75.0 75.0
1 1.0 25.0 100.0
4 3.8 100.0

101 96.2
105 100.0

Evacuation
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When were you evicted?

3 2.9 75.0 75.0
1 1.0 25.0 100.0
4 3.8 100.0

101 96.2
105 100.0

1999
2000
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Theft of Possessions?

1 1.0 16.7 16.7
2 1.9 33.3 50.0
1 1.0 16.7 66.7
2 1.9 33.3 100.0
6 5.7 100.0

99 94.3
105 100.0

At Home - Neighbors
At Home - Thieves
Away - Thieves
At Business - Thieves
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When were your possessions stolen?

2 1.9 28.6 28.6
2 1.9 28.6 57.1
3 2.9 42.9 100.0
7 6.7 100.0

98 93.3
105 100.0

1999
2000
2001
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Death in Family?

11 10.5 57.9 57.9
3 2.9 15.8 73.7
4 3.8 21.1 94.7
1 1.0 5.3 100.0

19 18.1 100.0
86 81.9

105 100.0

Sickness
Accident
Old Age
Suicide
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When was there a death in the family?

5 4.8 25.0 25.0
8 7.6 40.0 65.0
4 3.8 20.0 85.0
3 2.9 15.0 100.0

20 19.0 100.0
85 81.0

105 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Critical Illness in Family?

86 81.9 81.9 81.9
3 2.9 2.9 84.8
1 1.0 1.0 85.7
1 1.0 1.0 86.7
2 1.9 1.9 88.6
1 1.0 1.0 89.5
1 1.0 1.0 90.5
1 1.0 1.0 91.4
1 1.0 1.0 92.4
1 1.0 1.0 93.3
2 1.9 1.9 95.2
1 1.0 1.0 96.2
1 1.0 1.0 97.1
1 1.0 1.0 98.1
1 1.0 1.0 99.0
1 1.0 1.0 100.0

105 100.0 100.0

 
cancer
epilepsy
flu/cough
illness
interviewee
operation
prostate
self
sickness
spouse
trombosis
unknown
volcano
wife- no reason
wife ill
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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When did illness occur?

6 5.7 31.6 31.6
4 3.8 21.1 52.6
4 3.8 21.1 73.7
5 4.8 26.3 100.0

19 18.1 100.0
86 81.9

105 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Other Problems?

87 82.9 82.9 82.9
1 1.0 1.0 83.8
1 1.0 1.0 84.8
1 1.0 1.0 85.7
1 1.0 1.0 86.7

1 1.0 1.0 87.6

1 1.0 1.0 88.6
1 1.0 1.0 89.5
1 1.0 1.0 90.5
1 1.0 1.0 91.4
1 1.0 1.0 92.4
2 1.9 1.9 94.3
1 1.0 1.0 95.2
1 1.0 1.0 96.2
1 1.0 1.0 97.1
1 1.0 1.0 98.1
1 1.0 1.0 99.0
1 1.0 1.0 100.0

105 100.0 100.0

 
accident
alcoholic
bad health/alone
bad youth
became
grandmother early
bloody nose
daughter left
economy
father is sick
government/welfare
health
lack of money
lack of work
money problems
no workers
sold animals at loss
spouse drinks
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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When did other problems occur?

4 3.8 33.3 33.3
1 1.0 8.3 41.7
6 5.7 50.0 91.7
1 1.0 8.3 100.0

12 11.4 100.0
93 88.6

105 100.0

1999
2000
2001
Since 2001
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Anyone help you?

56 53.3 53.3 53.3
49 46.7 46.7 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Who helped you-Family?

37 35.2 100.0 100.0
68 64.8

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Friends or Neighbors?

4 3.8 100.0 100.0
101 96.2
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Religious?

1 1.0 100.0 100.0
104 99.0
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Who helped you-Community Groups/Clubs?

1 1.0 100.0 100.0
104 99.0
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Central Government?

5 4.8 100.0 100.0
100 95.2
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Municipio?

1 1.0 100.0 100.0
104 99.0
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Other?

11 10.5 100.0 100.0
94 89.5

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
 
 

LOSSES FROM THE DISASTER 
 

Losses from the Volcano?

48 45.7 45.7 45.7
57 54.3 54.3 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Losses from Volcano in 1999?

47 44.8 79.7 79.7
12 11.4 20.3 100.0
59 56.2 100.0
46 43.8

105 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Losses from Volcano 2000?

28 26.7 48.3 48.3
30 28.6 51.7 100.0
58 55.2 100.0
47 44.8

105 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Losses from Volcano 2001?

31 29.5 53.4 53.4
27 25.7 46.6 100.0
58 55.2 100.0
47 44.8

105 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Losses from Volcano 2002?

25 23.8 43.9 43.9
32 30.5 56.1 100.0
57 54.3 100.0
48 45.7

105 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Compensation for losses 1999

3 2.9 5.8 5.8
49 46.7 94.2 100.0
52 49.5 100.0
53 50.5

105 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for losses 2000

44 41.9 100.0 100.0
61 58.1

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for losses 2001

2 1.9 3.9 3.9
49 46.7 96.1 100.0
51 48.6 100.0
54 51.4

105 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for losses 2002

43 41.0 100.0 100.0
62 59.0

105 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Compensation for what 1999?

1 1.0 5.0 5.0
2 1.9 10.0 15.0

16 15.2 80.0 95.0
1 1.0 5.0 100.0

20 19.0 100.0
85 81.0

105 100.0

Roof
House
Crops
Animals
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for what 2000?

1 1.0 14.3 14.3
6 5.7 85.7 100.0
7 6.7 100.0

98 93.3
105 100.0

Roof
Crops
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for what 2001?

1 1.0 11.1 11.1
4 3.8 44.4 55.6
2 1.9 22.2 77.8
2 1.9 22.2 100.0
9 8.6 100.0

96 91.4
105 100.0

House
Crops
Animals
Land
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for what 2002?

7 6.7 100.0 100.0
98 93.3

105 100.0

CropsValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Compensation type 1999

1 1.0 50.0 50.0
1 1.0 50.0 100.0
2 1.9 100.0

103 98.1
105 100.0

Money
Roof
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation type 2000

105 100.0SystemMissing
Frequency Percent

 
 

Compensation type 2001

1 1.0 33.3 33.3
2 1.9 66.7 100.0
3 2.9 100.0

102 97.1
105 100.0

Money
Food
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation type 2002

105 100.0SystemMissing
Frequency Percent

 
 

Compensation from Whom 1999?

3 2.9 100.0 100.0

102 97.1
105 100.0

Ministry of Development
and Housing Money for
Roof

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation from Whom 2000?

105 100.0SystemMissing
Frequency Percent
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Compensation from Whom 2001?

1 1.0 50.0 50.0

1 1.0 50.0 100.0
2 1.9 100.0

103 98.1
105 100.0

Ministry of Housing and
Development Money for
Housing Inprov
NGO Funding
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation from Whom 2002?

105 100.0SystemMissing
Frequency Percent

 
 

Lanslides/Mudslides

51 48.6 100.0 100.0
54 51.4

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Drought

100 95.2 100.0 100.0
5 4.8

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Floods

13 12.4 100.0 100.0
92 87.6

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Freezes/Hail

60 57.1 100.0 100.0
45 42.9

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Earthquakes

75 71.4 100.0 100.0
30 28.6

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Lahars

10 9.5 100.0 100.0
95 90.5

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Volcanic Eruptions

60 57.1 100.0 100.0
45 42.9

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Strong Winds

64 61.0 100.0 100.0
41 39.0

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Ash

103 98.1 100.0 100.0
2 1.9

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

River Rising

75 71.4 100.0 100.0
30 28.6

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Other Geo-Physical Hazards

4 3.8 100.0 100.0
101 96.2
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Did the evacuation affect you and your family?

105 100.0SystemMissing
Frequency Percent

 
 
 

Did evacuation affect your health?

105 100.0SystemMissing
Frequency Percent

 
 

Did the evacuation cause stress?

105 100.0SystemMissing
Frequency Percent

 
 

Did the evacuation impair your ability to earn a living?

105 100.0SystemMissing
Frequency Percent
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Did the evacuation affect you financially?

105 100.0SystemMissing
Frequency Percent

 
 
 

Did the evacuation affect you in some other way?

105 100.0SystemMissing
Frequency Percent

 
 

Were you and your family exposed to ash?

6 5.7 5.7 5.7
99 94.3 94.3 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How often were you exposed to ash?

22 21.0 22.4 22.4
42 40.0 42.9 65.3
34 32.4 34.7 100.0
98 93.3 100.0

7 6.7
105 100.0

Rarely/Infrequently
Regularly
Very Frequently/Often
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How much ash?

22 21.0 22.4 22.4
35 33.3 35.7 58.2
41 39.0 41.8 100.0
98 93.3 100.0

7 6.7
105 100.0

A Little
Moderate
Great Deal/Much
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Did ash affect you and your family?

14 13.3 13.3 13.3
91 86.7 86.7 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How did ash affect you and your family?

85 81.0 94.4 94.4
1 1.0 1.1 95.6
2 1.9 2.2 97.8
2 1.9 2.2 100.0

90 85.7 100.0
15 14.3

105 100.0

Health
Economically
Agriculture
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Wash Vegetables and Fruit More Carefully

75 71.4 100.0 100.0
30 28.6

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cover Water

71 67.6 100.0 100.0
34 32.4

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Sweep Roof

62 59.0 100.0 100.0
43 41.0

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Use Mask

63 60.0 100.0 100.0
42 40.0

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Other measures taken to protect from ash

30 28.6 100.0 100.0
75 71.4

105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Nothing done to protect from ash

5 4.8 100.0 100.0
100 95.2
105 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Received Compensation for ash damage

97 92.4 92.4 92.4
8 7.6 7.6 100.0

105 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

What compensation received for ash damage?

4 3.8 66.7 66.7

1 1.0 16.7 83.3
1 1.0 16.7 100.0
6 5.7 100.0

99 94.3
105 100.0

Ministry of Housing and
Development Money
Food
Masks
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Where would you obtain ashfall information first?

7 6.7 6.7 6.7

1 1.0 1.0 7.6

32 30.5 30.5 38.1
4 3.8 3.8 41.9
4 3.8 3.8 45.7

15 14.3 14.3 60.0

13 12.4 12.4 72.4
19 18.1 18.1 90.5
10 9.5 9.5 100.0

105 100.0 100.0

Red Cross
Emergency Management
Groups/Civil Defense
Municipal Authorities
Father Jaime/Church
Vulcanologists
Health
Center/Physician/Hospital
Other
Don't Know
No one
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

If volcano becomes very active, what would you do?

51 48.6 48.6 48.6
33 31.4 31.4 80.0

3 2.9 2.9 82.9
1 1.0 1.0 83.8
2 1.9 1.9 85.7
6 5.7 5.7 91.4
6 5.7 5.7 97.1
3 2.9 2.9 100.0

105 100.0 100.0

Evacuate/Leave
Stay/Not Evacuate
Ask Virgin/God for Help
Ask Authorities for Help
Other
Nothing
Don't Know
Have Evac Kit Ready
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Where would you obtain information about the volcano first?

6 5.7 5.7 5.7
37 35.2 35.2 41.0

8 7.6 7.6 48.6
8 7.6 7.6 56.2

2 1.9 1.9 58.1

19 18.1 18.1 76.2
18 17.1 17.1 93.3

7 6.7 6.7 100.0
105 100.0 100.0

Red Cross
Municipal Authorities
Father Jaime/Church
Vulcanologists
Health
Center/Physician/Hospital
Other
Don't Know
No One
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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What information would you like to know about the volcano?

27 25.7 26.5 26.5
33 31.4 32.4 58.8

9 8.6 8.8 67.6

7 6.7 6.9 74.5
6 5.7 5.9 80.4
7 6.7 6.9 87.3
4 3.8 3.9 91.2
4 3.8 3.9 95.1
5 4.8 4.9 100.0

102 97.1 100.0
3 2.9

105 100.0

Know What it will Do
Know When it will Erupt
Know when Activity will
Cease
Other
Nothing
Don't Know
Know Why
Know What to Do
Know What is Risk
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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APPENDIX C 
 

BAÑOS: FREQUENCIES 
 
 

GENERAL STATISTICS 
Interviewer

16 15.1 15.1 15.1
18 17.0 17.0 32.1
18 17.0 17.0 49.1
23 21.7 21.7 70.8
12 11.3 11.3 82.1
19 17.9 17.9 100.0

106 100.0 100.0

Natalia Bonilla
Jahzeel Buitron
Dana Platin
Sandra Salazar
Juan Luque
Lucille Lane
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Years Resident in Community

18 17.0 17.0 17.0
14 13.2 13.2 30.2
10 9.4 9.4 39.6
64 60.4 60.4 100.0

106 100.0 100.0

3 to 5 Years
6 to 10 Years
11 to 15 Years
More than 15 Years
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Worried about Volcano?

63 59.4 59.4 59.4
34 32.1 32.1 91.5

9 8.5 8.5 100.0
106 100.0 100.0

No
Somewhat
Very Worried
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Eruptions Affect your Family?

44 41.5 41.5 41.5
35 33.0 33.0 74.5
27 25.5 25.5 100.0

106 100.0 100.0

No
Somewhat
Much
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
How have the Eruptions Affected You (first answer)?

18 17.0 28.6 28.6
12 11.3 19.0 47.6

2 1.9 3.2 50.8
4 3.8 6.3 57.1
3 2.8 4.8 61.9

19 17.9 30.2 92.1
5 4.7 7.9 100.0

63 59.4 100.0
43 40.6

106 100.0

Health
Economic
Agriculture
Emotionally
Other
Evacuation
Ash
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Volcano a Danger Now?

68 64.2 64.8 64.8
27 25.5 25.7 90.5
10 9.4 9.5 100.0

105 99.1 100.0
1 .9

106 100.0

No Risk
Moderate Risk
High Risk
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Risk to Health

78 73.6 73.6 73.6
28 26.4 26.4 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Why is it a Health Risk?

14 13.2 50.0 50.0
5 4.7 17.9 67.9
2 1.9 7.1 75.0
1 .9 3.6 78.6
6 5.7 21.4 100.0

28 26.4 100.0
78 73.6

106 100.0

Ash
Gases
Eyes/Throat
Respiratory Problems
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Risk to Earning Living

86 81.1 81.1 81.1
20 18.9 18.9 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Why is it a Danger to Earning a Living?

3 2.8 15.0 15.0
6 5.7 30.0 45.0
3 2.8 15.0 60.0
8 7.5 40.0 100.0

20 18.9 100.0
86 81.1

106 100.0

Agriculture
Business
Lack of Work
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Risk to Household Property

88 83.0 83.0 83.0
18 17.0 17.0 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Why is it a Danger to Household Property?

4 3.8 21.1 21.1

9 8.5 47.4 68.4
1 .9 5.3 73.7
5 4.7 26.3 100.0

19 17.9 100.0
87 82.1

106 100.0

Ash on
Roof/Downspouts/Phy
sical Structures
Other Volcano Hazards
Distance from Eruption
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Was the Volcano a Danger to those who Evacuated Banos?

47 44.3 44.8 44.8
57 53.8 54.3 99.0

1 .9 1.0 100.0
105 99.1 100.0

1 .9
106 100.0

No
Yes
Don't Know
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Number Living in House

7 6.6 6.6 6.6
19 17.9 17.9 24.5
26 24.5 24.5 49.1
16 15.1 15.1 64.2
15 14.2 14.2 78.3
10 9.4 9.4 87.7

7 6.6 6.6 94.3
2 1.9 1.9 96.2
1 .9 .9 97.2
2 1.9 1.9 99.1
1 .9 .9 100.0

106 100.0 100.0

2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
14.00
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Do You Worry about Your Health?

9 8.5 8.6 8.6
96 90.6 91.4 100.0

105 99.1 100.0
1 .9

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Changes in Health Last Three Years

57 53.8 53.8 53.8
49 46.2 46.2 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Change Better or Worse

19 17.9 26.4 26.4
14 13.2 19.4 45.8
39 36.8 54.2 100.0
72 67.9 100.0
34 32.1

106 100.0

Better
Worse
No Change
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Days Lost from Work since Christmas

78 73.6 76.5 76.5
10 9.4 9.8 86.3

6 5.7 5.9 92.2
2 1.9 2.0 94.1
6 5.7 5.9 100.0

102 96.2 100.0
4 3.8

106 100.0

None
3 Days or Less
4 to 7 Days
8 to 14
15 Days or more
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 403



Health Compared to pre-Eruption 1999

7 6.6 6.6 6.6
18 17.0 17.0 23.6
81 76.4 76.4 100.0

106 100.0 100.0

Better
Worse
No Change
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Sex

49 46.2 46.2 46.2
57 53.8 53.8 100.0

106 100.0 100.0

Male
Female
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Age

13 12.3 12.3 12.3
9 8.5 8.5 20.8

21 19.8 19.8 40.6
14 13.2 13.2 53.8
10 9.4 9.4 63.2

8 7.5 7.5 70.8
7 6.6 6.6 77.4
8 7.5 7.5 84.9
8 7.5 7.5 92.5
1 .9 .9 93.4
1 .9 .9 94.3
6 5.7 5.7 100.0

106 100.0 100.0

20-24
24-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
> 75
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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ADULT HEALTH STATISTICS 
 

Respondent Traditional Sicknesses

98 92.5 92.5 92.5
8 7.5 7.5 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Problems

46 43.4 43.4 43.4
60 56.6 56.6 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Home Remedies

76 71.7 71.7 71.7
30 28.3 28.3 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Other/Pharmacies/Private Doctor

95 89.6 89.6 89.6
11 10.4 10.4 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
Respondent Respiratory Treatment Health Center Clinic

86 81.1 81.1 81.1
20 18.9 18.9 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Respiratory Treatment Hospitalized

105 99.1 99.1 99.1
1 .9 .9 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Medicine Man/Woman

106 100.0 100.0 100.0NoValid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal

81 76.4 76.4 76.4
25 23.6 23.6 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Home Remedies

93 87.7 87.7 87.7
13 12.3 12.3 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Other/Pharmacies/Private
Doctor

103 97.2 97.2 97.2
3 2.8 2.8 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Gastro-Intestinal Treatment Health Center Clinic

99 93.4 93.4 93.4
7 6.6 6.6 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Hospitalized

105 99.1 99.1 99.1
1 .9 .9 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Medicine Man/Woman

105 99.1 99.1 99.1
1 .9 .9 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin

77 72.6 72.6 72.6
29 27.4 27.4 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Home Remedies

96 90.6 90.6 90.6
10 9.4 9.4 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Eye Skin Treatment Other/Pharmacies/Private Doctor

100 94.3 94.3 94.3
6 5.7 5.7 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Health Center Clinic

99 93.4 93.4 93.4
7 6.6 6.6 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Hospitalized

106 100.0 100.0 100.0NoValid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Medicine Man/Woman

106 100.0 100.0 100.0NoValid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
 

CHILD HEALTH STATISTICS 
Child One Sex

42 39.6 53.2 53.2
37 34.9 46.8 100.0
79 74.5 100.0
27 25.5

106 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Age

1 .9 1.3 1.3
1 .9 1.3 2.5
1 .9 1.3 3.8
9 8.5 11.4 15.2
8 7.5 10.1 25.3
5 4.7 6.3 31.6
7 6.6 8.9 40.5
9 8.5 11.4 51.9
5 4.7 6.3 58.2
8 7.5 10.1 68.4
9 8.5 11.4 79.7
8 7.5 10.1 89.9
8 7.5 10.1 100.0

79 74.5 100.0
27 25.5

106 100.0

.25

.50

.60
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Traditional Sicknesses

74 69.8 93.7 93.7
5 4.7 6.3 100.0

79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Problems

32 30.2 40.5 40.5
47 44.3 59.5 100.0
79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Respiratory Treatment Home Remedies

66 62.3 83.5 83.5
13 12.3 16.5 100.0
79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Other/Pharmacies/Private Doctor

73 68.9 92.4 92.4
6 5.7 7.6 100.0

79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Health Center Clinic

47 44.3 59.5 59.5
32 30.2 40.5 100.0
79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Hospitalized

78 73.6 98.7 98.7
1 .9 1.3 100.0

79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Respiratory Treatment Medicine Man/Woman

79 74.5 100.0 100.0
27 25.5

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal

53 50.0 67.1 67.1
26 24.5 32.9 100.0
79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Home Remedies

69 65.1 87.3 87.3
10 9.4 12.7 100.0
79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

74 69.8 93.7 93.7
5 4.7 6.3 100.0

79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Gastro-Intestinal Treatment Health Center Clinic

63 59.4 79.7 79.7
16 15.1 20.3 100.0
79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Hospitalized

79 74.5 100.0 100.0
27 25.5

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Medicine Man/Woman

78 73.6 98.7 98.7
1 .9 1.3 100.0

79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin

68 64.2 86.1 86.1
11 10.4 13.9 100.0
79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Eye Skin Treatment Home Remedies

75 70.8 94.9 94.9
4 3.8 5.1 100.0

79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Other/Pharmacies/Private Doctor

76 71.7 96.2 96.2
3 2.8 3.8 100.0

79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Health Center Clinic

76 71.7 96.2 96.2
3 2.8 3.8 100.0

79 74.5 100.0
27 25.5

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Medicine Man/Woman

79 74.5 100.0 100.0
27 25.5

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Sex

23 21.7 62.2 62.2
14 13.2 37.8 100.0
37 34.9 100.0
69 65.1

106 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Age

1 .9 2.7 2.7
1 .9 2.7 5.4
1 .9 2.7 8.1
5 4.7 13.5 21.6
3 2.8 8.1 29.7
5 4.7 13.5 43.2
2 1.9 5.4 48.6
4 3.8 10.8 59.5
5 4.7 13.5 73.0
4 3.8 10.8 83.8
4 3.8 10.8 94.6
1 .9 2.7 97.3
1 .9 2.7 100.0

37 34.9 100.0
69 65.1

106 100.0

.10

.25

.33
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Traditional Sicknesses

36 34.0 97.3 97.3
1 .9 2.7 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Respiratory Problems

12 11.3 32.4 32.4
25 23.6 67.6 100.0
37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Home Remedies

30 28.3 81.1 81.1
7 6.6 18.9 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Other/Pharmacies/Private Doctor

33 31.1 89.2 89.2
4 3.8 10.8 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Health Center Clinic

22 20.8 59.5 59.5
15 14.2 40.5 100.0
37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Respiratory Treatment Hospitalized

37 34.9 100.0 100.0
69 65.1

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Medicine Man/Woman

37 34.9 100.0 100.0
69 65.1

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal

25 23.6 67.6 67.6
12 11.3 32.4 100.0
37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Home Remedies

31 29.2 83.8 83.8
6 5.7 16.2 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

35 33.0 94.6 94.6
2 1.9 5.4 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Gastro-Intestinal Treatment Health Center Clinic

34 32.1 91.9 91.9
3 2.8 8.1 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Hospitalized

37 34.9 100.0 100.0
69 65.1

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Medicine Man/Woman

37 34.9 100.0 100.0
69 65.1

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin

30 28.3 81.1 81.1
7 6.6 18.9 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Home Remedies

33 31.1 89.2 89.2
4 3.8 10.8 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Eye Skin Treatment Other/Pharmacies/Private Doctor

36 34.0 97.3 97.3
1 .9 2.7 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Health Center Clinic

34 32.1 91.9 91.9
3 2.8 8.1 100.0

37 34.9 100.0
69 65.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Hospitalized

37 34.9 100.0 100.0
69 65.1

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Medicine Man/Woman

37 34.9 100.0 100.0
69 65.1

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Sex

6 5.7 42.9 42.9
8 7.5 57.1 100.0

14 13.2 100.0
92 86.8

106 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Age

3 2.8 21.4 21.4
3 2.8 21.4 42.9
1 .9 7.1 50.0
1 .9 7.1 57.1
3 2.8 21.4 78.6
2 1.9 14.3 92.9
1 .9 7.1 100.0

14 13.2 100.0
92 86.8

106 100.0

2.00
3.00
4.00
5.00
6.00
7.00
10.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Traditional Sicknesses

13 12.3 92.9 92.9
1 .9 7.1 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Problems

5 4.7 35.7 35.7
9 8.5 64.3 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Home Remedies

12 11.3 85.7 85.7
2 1.9 14.3 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Respiratory Treatment Other/Pharmacies/Private Doctor

12 11.3 85.7 85.7
2 1.9 14.3 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Health Center Clinic

8 7.5 57.1 57.1
6 5.7 42.9 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Hospitalized

14 13.2 100.0 100.0
92 86.8

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Medicine Man/Woman

14 13.2 100.0 100.0
92 86.8

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal

6 5.7 42.9 42.9
8 7.5 57.1 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Gastro-Intestinal Treatment Home Remedies

12 11.3 85.7 85.7
2 1.9 14.3 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

12 11.3 85.7 85.7
2 1.9 14.3 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Health Center Clinic

8 7.5 57.1 57.1
6 5.7 42.9 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Hospitalized

14 13.2 100.0 100.0
92 86.8

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Gastro-Intestinal Treatment Medicine Man/Woman

14 13.2 100.0 100.0
92 86.8

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Eye Skin

11 10.4 78.6 78.6
3 2.8 21.4 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Home Remedies

12 11.3 85.7 85.7
2 1.9 14.3 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Other/Pharmacies/Private Doctor

14 13.2 100.0 100.0
92 86.8

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Health Center Clinic

13 12.3 92.9 92.9
1 .9 7.1 100.0

14 13.2 100.0
92 86.8

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Hospitalized

14 13.2 100.0 100.0
92 86.8

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Eye Skin Treatment Medicine Man/Woman

14 13.2 100.0 100.0
92 86.8

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Sex

4 3.8 66.7 66.7
2 1.9 33.3 100.0
6 5.7 100.0

100 94.3
106 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Age

1 .9 16.7 16.7
1 .9 16.7 33.3
1 .9 16.7 50.0
1 .9 16.7 66.7
1 .9 16.7 83.3
1 .9 16.7 100.0
6 5.7 100.0

100 94.3
106 100.0

.50
1.00
2.00
3.00
6.00
9.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Traditional Sicknesses

6 5.7 100.0 100.0
100 94.3
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Respiratory Problems

1 .9 16.7 16.7
5 4.7 83.3 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Home Remedies

5 4.7 83.3 83.3
1 .9 16.7 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Other/Pharmacies/Private Doctor

5 4.7 83.3 83.3
1 .9 16.7 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Health Center Clinic

3 2.8 50.0 50.0
3 2.8 50.0 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Respiratory Treatment Hospitalized

6 5.7 100.0 100.0
100 94.3
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Medicine Man/Woman

6 5.7 100.0 100.0
100 94.3
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal

2 1.9 33.3 33.3
4 3.8 66.7 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Home Remedies

4 3.8 66.7 66.7
2 1.9 33.3 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

5 4.7 83.3 83.3
1 .9 16.7 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Gastro-Intestinal Treatment Health Center Clinic

5 4.7 83.3 83.3
1 .9 16.7 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Hospitalized

6 5.7 100.0 100.0
100 94.3
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Medicine Man/Woman

6 5.7 100.0 100.0
100 94.3
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin

5 4.7 83.3 83.3
1 .9 16.7 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Home Remedies

5 4.7 83.3 83.3
1 .9 16.7 100.0
6 5.7 100.0

100 94.3
106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Eye Skin Treatment Other/Pharmacies/Private Doctor

6 5.7 100.0 100.0
100 94.3
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Health Center Clinic

6 5.7 100.0 100.0
100 94.3
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Hospitalized

6 5.7 100.0 100.0
100 94.3
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Medicine Man/Woman

6 5.7 100.0 100.0
100 94.3
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Sex

1 .9 100.0 100.0
105 99.1
106 100.0

FemaleValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Five Age

1 .9 100.0 100.0
105 99.1
106 100.0

4.00Valid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Traditional

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Respiratory Problems

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Respiratory Treatment Home Remedies

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Respiratory Treatment Other/Pharmacies/Private Doctor

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Five Respiratory Treatment Health Center Clinic

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Respiratory Treatment Hospitalized

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Respiratory Treatment Medicine Man/Woman

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Gastro-Intestinal

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Gastro-Intestinal Treatment Home Remedies

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Five Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Gastro-Intestinal Treatment Health Center Clinic

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Gastro-Intestinal Treatment Hospitalized

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Gastro-Intestinal Treatment Medicine Man/Woman

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Eye Skin

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Five Eye Skin Treatment Home Remedies

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Eye Skin Treatment Other/Pharmacies/Private Doctor

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Eye Skin Treatment Health Center Clinic

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Eye Skin Treatment Hospitalized

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Eye Skin Treatment Medicine Man/Woman

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Six Sex

1 .9 100.0 100.0
105 99.1
106 100.0

MaleValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Age

1 .9 100.0 100.0
105 99.1
106 100.0

1.50Valid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Traditional

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Respiratory Problems

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Respiratory Treatment Home Remedies

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Six Respiratory Treatment Other/Pharmacies/Private Doctor

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Respiratory Treatment Health Center Clinic

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Respiratory Treatment Hospitalized

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Respiratory Treatment Medicine Man/Woman

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Gastro-Intestinal

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Six Gastro-Intestinal Treatment Home Remedies

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Gastro-Intestinal Treatment Health Center Clinic

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Gastro-Intestinal Treatment Hospitalized

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Gastro-Intestinal Treatment Medicine Man/Woman

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 434



Child Six Eye Skin

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Eye Skin Treatment Home Remedies

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Eye Skin Treatment Other/Pharmacies/Private Doctor

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Eye Skin Treatment Health Center Clinic

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Six Eye Skin Treatment Hospitalized

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Six Eye Skin Treatment Medicine Man/Woman

1 .9 100.0 100.0
105 99.1
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
 

FOOD AND INCOME SECURTITY 
 

Worried About Having Enough Food for the Family Every Week?

10 9.4 9.4 9.4
96 90.6 90.6 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Worried About Obtaining Sufficient Food for the Family Every Week?

9 8.5 8.5 8.5
97 91.5 91.5 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Buy Pork?

7 6.6 11.7 11.7
1 .9 1.7 13.3

52 49.1 86.7 100.0
60 56.6 100.0
46 43.4

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Pigs?

106 100.0SystemMissing
Frequency Percent
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Trade for Pork?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Pork?

1 .9 100.0 100.0
105 99.1
106 100.0

SomeValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Beef?

6 5.7 5.9 5.9
3 2.8 2.9 8.8

93 87.7 91.2 100.0
102 96.2 100.0

4 3.8
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Cattle?

106 100.0SystemMissing
Frequency Percent

 
 

Trade for Beef?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Beef?

2 1.9 100.0 100.0
104 98.1
106 100.0

SomeValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Chicken?

10 9.4 10.3 10.3
7 6.6 7.2 17.5

80 75.5 82.5 100.0
97 91.5 100.0

9 8.5
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Chicken?

7 6.6 41.2 41.2
3 2.8 17.6 58.8
7 6.6 41.2 100.0

17 16.0 100.0
89 84.0

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Chicken?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Chicken?

3 2.8 75.0 75.0
1 .9 25.0 100.0
4 3.8 100.0

102 96.2
106 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

 438



Buy other Meat?

8 7.5 18.2 18.2
36 34.0 81.8 100.0
44 41.5 100.0
62 58.5

106 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise other Meat?

2 1.9 9.1 9.1
2 1.9 9.1 18.2

18 17.0 81.8 100.0
22 20.8 100.0
84 79.2

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for other Meat?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of other Meat?

2 1.9 50.0 50.0
1 .9 25.0 75.0
1 .9 25.0 100.0
4 3.8 100.0

102 96.2
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Quinoa?

2 1.9 2.3 2.3
1 .9 1.2 3.5

83 78.3 96.5 100.0
86 81.1 100.0
20 18.9

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Quinoa?

106 100.0SystemMissing
Frequency Percent

 
 

Trade for Quinoa?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Quinoa?

1 .9 100.0 100.0
105 99.1
106 100.0

AllValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Beans/Legumes?

9 8.5 9.7 9.7
4 3.8 4.3 14.0

80 75.5 86.0 100.0
93 87.7 100.0
13 12.3

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Raise Beans/Legumes?

3 2.8 20.0 20.0
4 3.8 26.7 46.7
8 7.5 53.3 100.0

15 14.2 100.0
91 85.8

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Beans/Legumes?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Beans/Legumes?

4 3.8 40.0 40.0
5 4.7 50.0 90.0
1 .9 10.0 100.0

10 9.4 100.0
96 90.6

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Corn?

4 3.8 4.5 4.5
6 5.7 6.7 11.2

79 74.5 88.8 100.0
89 84.0 100.0
17 16.0

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Raise Corn?

6 5.7 40.0 40.0
1 .9 6.7 46.7
8 7.5 53.3 100.0

15 14.2 100.0
91 85.8

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Corn?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Corn?

5 4.7 50.0 50.0
3 2.8 30.0 80.0
2 1.9 20.0 100.0

10 9.4 100.0
96 90.6

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Other Grains?

3 2.8 3.0 3.0
2 1.9 2.0 5.0

96 90.6 95.0 100.0
101 95.3 100.0

5 4.7
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Raise Other Grains?

1 .9 25.0 25.0
3 2.8 75.0 100.0
4 3.8 100.0

102 96.2
106 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Other Grains?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Other Grains?

2 1.9 66.7 66.7
1 .9 33.3 100.0
3 2.8 100.0

103 97.2
106 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Potatoes?

5 4.7 4.9 4.9
3 2.8 2.9 7.8

94 88.7 92.2 100.0
102 96.2 100.0

4 3.8
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Raise Potatoes?

2 1.9 33.3 33.3
3 2.8 50.0 83.3
1 .9 16.7 100.0
6 5.7 100.0

100 94.3
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Potatoes?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Potatoes?

1 .9 20.0 20.0
2 1.9 40.0 60.0
2 1.9 40.0 100.0
5 4.7 100.0

101 95.3
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Rice and Pasta?

1 .9 1.0 1.0
1 .9 1.0 1.9

103 97.2 98.1 100.0
105 99.1 100.0

1 .9
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Rice and Pasta?

106 100.0SystemMissing
Frequency Percent
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Trade for Rice and Pasta?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Rice and Pasta?

1 .9 50.0 50.0
1 .9 50.0 100.0
2 1.9 100.0

104 98.1
106 100.0

Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Bread?

3 2.8 2.9 2.9
1 .9 1.0 3.8

100 94.3 96.2 100.0
104 98.1 100.0

2 1.9
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Make own Bread?

106 100.0SystemMissing
Frequency Percent

 
 

Trade for Bread?

106 100.0SystemMissing
Frequency Percent

 
Gifts of Bread?

1 .9 50.0 50.0
1 .9 50.0 100.0
2 1.9 100.0

104 98.1
106 100.0

Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Fruit?

9 8.5 8.9 8.9
7 6.6 6.9 15.8

85 80.2 84.2 100.0
101 95.3 100.0

5 4.7
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Grow own Fruit?

8 7.5 66.7 66.7
2 1.9 16.7 83.3
2 1.9 16.7 100.0

12 11.3 100.0
94 88.7

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Fruit?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Fruit?

3 2.8 42.9 42.9
3 2.8 42.9 85.7
1 .9 14.3 100.0
7 6.6 100.0

99 93.4
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Vegetables?

9 8.5 8.7 8.7
4 3.8 3.9 12.6

90 84.9 87.4 100.0
103 97.2 100.0

3 2.8
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise own Vegetables?

2 1.9 20.0 20.0
7 6.6 70.0 90.0
1 .9 10.0 100.0

10 9.4 100.0
96 90.6

106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Vegetables?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Vegetables?

3 2.8 50.0 50.0
2 1.9 33.3 83.3
1 .9 16.7 100.0
6 5.7 100.0

100 94.3
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Milk?

2 1.9 1.9 1.9
2 1.9 1.9 3.9

99 93.4 96.1 100.0
103 97.2 100.0

3 2.8
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Have own Supply of Milk?

1 .9 50.0 50.0
1 .9 50.0 100.0
2 1.9 100.0

104 98.1
106 100.0

Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Milk?

106 100.0SystemMissing
Frequency Percent

 
 

Gifts of Milk?

2 1.9 50.0 50.0
1 .9 25.0 75.0
1 .9 25.0 100.0
4 3.8 100.0

102 96.2
106 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Where do you get Water?

16 15.1 15.1 15.1
88 83.0 83.0 98.1
1 .9 .9 99.1
1 .9 .9 100.0

106 100.0 100.0

Standpipe
Inside Tap
Bottled
Other
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How many in Household Contribute to Obtaining Food?

32 30.2 30.2 30.2
42 39.6 39.6 69.8
20 18.9 18.9 88.7
11 10.4 10.4 99.1

1 .9 .9 100.0
106 100.0 100.0

1.00
2.00
3.00
4.00
8.00
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Contribute with Money?

93 87.7 100.0 100.0
13 12.3

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Contribute with Planting?

12 11.3 100.0 100.0
94 88.7

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Contribute with Raising Animals?

16 15.1 100.0 100.0
90 84.9

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Contribute with Work?

17 16.0 100.0 100.0
89 84.0

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Contribute in other ways?

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Do you work to support family?

81 76.4 76.4 76.4
25 23.6 23.6 100.0

106 100.0 100.0

Yes
No
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Where do you work?

16 15.1 19.8 19.8
57 53.8 70.4 90.1

8 7.5 9.9 100.0
81 76.4 100.0
25 23.6

106 100.0

At Home
Outside of Home
Both Places
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Who do you work for?

41 38.7 51.3 51.3
29 27.4 36.3 87.5
3 2.8 3.8 91.3
6 5.7 7.5 98.8
1 .9 1.3 100.0

80 75.5 100.0
26 24.5

106 100.0

Self
Boss/Employer
Self and Employer
Family Member
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Primary source of family sustenance?

50 47.2 47.2 47.2
16 15.1 15.1 62.3
10 9.4 9.4 71.7
4 3.8 3.8 75.5

17 16.0 16.0 91.5
6 5.7 5.7 97.2

3 2.8 2.8 100.0

106 100.0 100.0

Interviewee's Work
Spouse's Work
Business
Agriculture
Other
Children's Work
Interviewee &
Spouse Work
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Do you get help from family or friends outside country?

10 9.4 9.4 9.4
96 90.6 90.6 100.0

106 100.0 100.0

Yes
No
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How do they help you- Money?

10 9.4 100.0 100.0
96 90.6

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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How do they help you- Clothes?

3 2.8 100.0 100.0
103 97.2
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How do they help you- Other?

106 100.0SystemMissing
Frequency Percent

 
 

Economic situation now compared with Oct 1999?

42 39.6 39.6 39.6
17 16.0 16.0 55.7
47 44.3 44.3 100.0

106 100.0 100.0

More or Less the Same
Better than Before
Worse than Before
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Do you work in Agriculture?

95 89.6 89.6 89.6
11 10.4 10.4 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

When do you work?

2 1.9 18.2 18.2
5 4.7 45.5 63.6
4 3.8 36.4 100.0

11 10.4 100.0
95 89.6

106 100.0

Permanently
Occasionally
Seasonally
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Whose land do you work?

3 2.8 27.3 27.3
4 3.8 36.4 63.6
3 2.8 27.3 90.9
1 .9 9.1 100.0

11 10.4 100.0
95 89.6

106 100.0

Own Land
Lease Land
Family's Land
Employer's Land
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Paid for Work?

30 28.3 33.3 33.3
60 56.6 66.7 100.0
90 84.9 100.0
16 15.1

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How are you paid?

14 13.2 23.0 23.0
4 3.8 6.6 29.5

11 10.4 18.0 47.5

32 30.2 52.5 100.0

61 57.5 100.0
45 42.5

106 100.0

Hourly/Daily
Weekly
Monthly
By Product/Contract/Piece
Work
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Work with Pesticides/Chemicals/Dyes?

73 68.9 84.9 84.9
13 12.3 15.1 100.0
86 81.1 100.0
20 18.9

106 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Plant Loss/Problems?

10 9.4 47.6 47.6
5 4.7 23.8 71.4
6 5.7 28.6 100.0

21 19.8 100.0
85 80.2

106 100.0

Volcano/Ash
Disease/Pests
Evacuation/Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did loss/problems for Plants occur?

10 9.4 50.0 50.0
3 2.8 15.0 65.0
5 4.7 25.0 90.0
2 1.9 10.0 100.0

20 18.9 100.0
86 81.1

106 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Animal Loss/Problems?

3 2.8 11.1 11.1
15 14.2 55.6 66.7

1 .9 3.7 70.4
8 7.5 29.6 100.0

27 25.5 100.0
79 74.5

106 100.0

Ash
Evacuation
Don't Know
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did loss/problems for Animals occur?

18 17.0 66.7 66.7
1 .9 3.7 70.4
5 4.7 18.5 88.9
2 1.9 7.4 96.3
1 .9 3.7 100.0

27 25.5 100.0
79 74.5

106 100.0

1999
2000
2001
2002
Since 2000
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Equipment Loss/Problems?

8 7.5 42.1 42.1
7 6.6 36.8 78.9
4 3.8 21.1 100.0

19 17.9 100.0
87 82.1

106 100.0

Theft
Evacuation
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did loss/problems for Equipment occur?

13 12.3 68.4 68.4
1 .9 5.3 73.7
2 1.9 10.5 84.2
3 2.8 15.8 100.0

19 17.9 100.0
87 82.1

106 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Work Loss/Problems?

2 1.9 4.3 4.3
1 .9 2.2 6.5
2 1.9 4.3 10.9

29 27.4 63.0 73.9
3 2.8 6.5 80.4
9 8.5 19.6 100.0

46 43.4 100.0
60 56.6

106 100.0

Business Decreased
Dollarization
Ash Problems
Evacuation
Less Work
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did loss/problems for Work occur?

29 27.4 64.4 64.4
5 4.7 11.1 75.6
5 4.7 11.1 86.7
5 4.7 11.1 97.8
1 .9 2.2 100.0

45 42.5 100.0
61 57.5

106 100.0

1999
2000
2001
2002
Always
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Causes of Insufficient Work/Lack of Business?

25 23.6 37.3 37.3
3 2.8 4.5 41.8
2 1.9 3.0 44.8
3 2.8 4.5 49.3

34 32.1 50.7 100.0
67 63.2 100.0
39 36.8

106 100.0

Business Decreased
Dollarization
Low Wages
Competition
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did Insufficient Work occur?

33 31.1 49.3 49.3
19 17.9 28.4 77.6

2 1.9 3.0 80.6
9 8.5 13.4 94.0
3 2.8 4.5 98.5
1 .9 1.5 100.0

67 63.2 100.0
39 36.8

106 100.0

1999
2000
2001
2002
Always
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Lost Business?

16 15.1 64.0 64.0
2 1.9 8.0 72.0
1 .9 4.0 76.0
6 5.7 24.0 100.0

25 23.6 100.0
81 76.4

106 100.0

Evacuation
Volcano
Economics
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did you lose your business?

19 17.9 76.0 76.0
4 3.8 16.0 92.0
1 .9 4.0 96.0
1 .9 4.0 100.0

25 23.6 100.0
81 76.4

106 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Lack of Credit?

1 .9 4.8 4.8

1 .9 4.8 9.5
1 .9 4.8 14.3
1 .9 4.8 19.0

17 16.0 81.0 100.0
21 19.8 100.0
85 80.2

106 100.0

No Credit Because in
Hazard Zone
Fear of Losing Security
No Income
Debts
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When were you Denied Credit?

10 9.4 47.6 47.6
4 3.8 19.0 66.7
2 1.9 9.5 76.2
4 3.8 19.0 95.2
1 .9 4.8 100.0

21 19.8 100.0
85 80.2

106 100.0

1999
2000
2001
2002
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Losing Home?

106 100.0SystemMissing
Frequency Percent

 
 

When did you lose your home

106 100.0SystemMissing
Frequency Percent
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Cause of Inflation?

5 4.7 6.8 6.8
28 26.4 38.4 45.2

4 3.8 5.5 50.7
1 .9 1.4 52.1
5 4.7 6.8 58.9
2 1.9 2.7 61.6
3 2.8 4.1 65.8
3 2.8 4.1 69.9
3 2.8 4.1 74.0
9 8.5 12.3 86.3
3 2.8 4.1 90.4
2 1.9 2.7 93.2
5 4.7 6.8 100.0

73 68.9 100.0
33 31.1

106 100.0

Bad Government Policies
Dollarization
Corruption
Volcano
Don't Know
Scarcity
Low Wages
Lack of Money
Taxes
High Prices
No Work
Economic Crisis
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did inflation occur?

13 12.3 18.3 18.3
42 39.6 59.2 77.5

3 2.8 4.2 81.7
5 4.7 7.0 88.7
4 3.8 5.6 94.4
2 1.9 2.8 97.2
1 .9 1.4 98.6
1 .9 1.4 100.0

71 67.0 100.0
35 33.0

106 100.0

1999
2000
2001
2002
Always
Since 1999
Since 2000
1996
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Losing Land?

1 .9 50.0 50.0
1 .9 50.0 100.0
2 1.9 100.0

104 98.1
106 100.0

Evacuation
Lahars/Mudslides
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did you Lose Land?

2 1.9 100.0 100.0
104 98.1
106 100.0

1999Valid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of being evicted from land or home?

9 8.5 64.3 64.3
5 4.7 35.7 100.0

14 13.2 100.0
92 86.8

106 100.0

Evacuation
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When were you evicted?

10 9.4 71.4 71.4
1 .9 7.1 78.6
1 .9 7.1 85.7
2 1.9 14.3 100.0

14 13.2 100.0
92 86.8

106 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Theft of Possessions?

19 17.9 70.4 70.4
3 2.8 11.1 81.5
1 .9 3.7 85.2
4 3.8 14.8 100.0

27 25.5 100.0
79 74.5

106 100.0

At Home - Thieves
Away - Thieves
At Business - Thieves
Evacuation
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 460



When were your possessions stolen?

16 15.1 59.3 59.3
5 4.7 18.5 77.8
6 5.7 22.2 100.0

27 25.5 100.0
79 74.5

106 100.0

1999
2000
2001
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Death in Family?

10 9.4 52.6 52.6
5 4.7 26.3 78.9
4 3.8 21.1 100.0

19 17.9 100.0
87 82.1

106 100.0

Sickness
Accident
Old Age
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When was there a death in the family?

3 2.8 16.7 16.7
5 4.7 27.8 44.4
4 3.8 22.2 66.7
6 5.7 33.3 100.0

18 17.0 100.0
88 83.0

106 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Critical Illness in Family?

88 83.0 83.0 83.0
1 .9 .9 84.0
1 .9 .9 84.9
1 .9 .9 85.8
1 .9 .9 86.8
1 .9 .9 87.7
1 .9 .9 88.7
1 .9 .9 89.6
1 .9 .9 90.6
1 .9 .9 91.5
1 .9 .9 92.5
1 .9 .9 93.4
1 .9 .9 94.3
1 .9 .9 95.3
1 .9 .9 96.2
1 .9 .9 97.2
2 1.9 1.9 99.1
1 .9 .9 100.0

106 100.0 100.0

 
all/ash
anemic/respondan
arthritis/diabet
cancer
cancer/grandmoth
car accident
daughter fatigue
daughter/asthma
heart disease
husband sick
illness/responda
old age
ovarian tumor
psychologically
sickness
tuberculosis
Work Accident
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

When did illness occur?

6 5.7 37.5 37.5
4 3.8 25.0 62.5
4 3.8 25.0 87.5
2 1.9 12.5 100.0

16 15.1 100.0
90 84.9

106 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Other Problems?

93 87.7 87.7 87.7
1 .9 .9 88.7
1 .9 .9 89.6
2 1.9 1.9 91.5
1 .9 .9 92.5
1 .9 .9 93.4
1 .9 .9 94.3
1 .9 .9 95.3
1 .9 .9 96.2
1 .9 .9 97.2
1 .9 .9 98.1

1 .9 .9 99.1

1 .9 .9 100.0
106 100.0 100.0

 
business decrease
corruption
evacuation
lack of money for medicin
new baby
no tourism
problems with neighbors
respitory problems-ash
separation
sister sick
spent money in
evacuation
traffic accident
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

When did other problems occur?

6 5.7 46.2 46.2
3 2.8 23.1 69.2
1 .9 7.7 76.9
2 1.9 15.4 92.3
1 .9 7.7 100.0

13 12.3 100.0
93 87.7

106 100.0

1999
2000
2001
2002
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Anyone help you?

62 58.5 58.5 58.5
44 41.5 41.5 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Who helped you-Family?

27 25.5 100.0 100.0
79 74.5

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Friends or Neighbors?

7 6.6 100.0 100.0
99 93.4

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Religious?

3 2.8 100.0 100.0
103 97.2
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Community Groups/Clubs?

2 1.9 100.0 100.0
104 98.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Central Government?

4 3.8 100.0 100.0
102 96.2
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Who helped you-Municipio?

1 .9 100.0 100.0
105 99.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who helped you-Other?

7 6.6 100.0 100.0
99 93.4

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
 

LOSSES FROM THE DISASTER 
 

Losses from the Volcano?

51 48.1 48.1 48.1
55 51.9 51.9 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Losses from Volcano in 1999?

51 48.1 89.5 89.5
6 5.7 10.5 100.0

57 53.8 100.0
49 46.2

106 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Losses from Volcano 2000?

9 8.5 18.8 18.8
39 36.8 81.3 100.0
48 45.3 100.0
58 54.7

106 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Losses from Volcano 2001?

7 6.6 14.9 14.9
40 37.7 85.1 100.0
47 44.3 100.0
59 55.7

106 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Losses from Volcano 2002?

2 1.9 4.3 4.3
44 41.5 95.7 100.0
46 43.4 100.0
60 56.6

106 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for losses 1999

1 .9 1.9 1.9
51 48.1 98.1 100.0
52 49.1 100.0
54 50.9

106 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Compensation for losses 2000

11 10.4 100.0 100.0
95 89.6

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for losses 2001

9 8.5 100.0 100.0
97 91.5

106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for losses 2002

4 3.8 100.0 100.0
102 96.2
106 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for what 1999?

6 5.7 46.2 46.2
1 .9 7.7 53.8
2 1.9 15.4 69.2
4 3.8 30.8 100.0

13 12.3 100.0
93 87.7

106 100.0

Animals
Auto
Equipment
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for what 2000?

1 .9 100.0 100.0
105 99.1
106 100.0

AnimalsValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Compensation for what 2001?

1 .9 100.0 100.0
105 99.1
106 100.0

CropsValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for what 2002?

1 .9 100.0 100.0
105 99.1
106 100.0

CropsValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation type 1999

1 .9 100.0 100.0
105 99.1
106 100.0

OtherValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation type 2000

106 100.0SystemMissing
Frequency Percent

 
 

Compensation type 2001

106 100.0SystemMissing
Frequency Percent

 
 

Compensation type 2002

106 100.0SystemMissing
Frequency Percent
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Compensation from Whom 1999?

1 .9 100.0 100.0
105 99.1
106 100.0

NGO FundingValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation from Whom 2000?

106 100.0SystemMissing
Frequency Percent

 
 

Compensation from Whom 2001?

106 100.0SystemMissing
Frequency Percent

 
 

Compensation from Whom 2002?

106 100.0SystemMissing
Frequency Percent

 
 

Lanslides/Mudslides

50 47.2 100.0 100.0
56 52.8

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Drought

29 27.4 100.0 100.0
77 72.6

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Floods

9 8.5 100.0 100.0
97 91.5

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Freezes/Hail

13 12.3 100.0 100.0
93 87.7

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Earthquakes

94 88.7 100.0 100.0
12 11.3

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Lahars

56 52.8 100.0 100.0
50 47.2

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Volcanic Eruptions

58 54.7 100.0 100.0
48 45.3

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 470



Strong Winds

58 54.7 100.0 100.0
48 45.3

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Ash

85 80.2 100.0 100.0
21 19.8

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

River Rising

62 58.5 100.0 100.0
44 41.5

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Other Geo-Physical Hazards

2 1.9 100.0 100.0
104 98.1
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Did the evacuation affect you and your family?

100 94.3 100.0 100.0
5 4.7
1 .9
6 5.7

106 100.0

YesValid
No
System
Total

Missing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Did evacuation affect your health?

53 50.0 100.0 100.0
53 50.0

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Did the evacuation cause stress?

80 75.5 100.0 100.0
26 24.5

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Did the evacuation impair your ability to earn a living?

67 63.2 100.0 100.0
39 36.8

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Did the evacuation affect you financially?

94 88.7 100.0 100.0
12 11.3

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Did the evacuation affect you in some other way?

28 26.4 100.0 100.0
78 73.6

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Were you and your family exposed to ash?

19 17.9 17.9 17.9
87 82.1 82.1 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How often were you exposed to ash?

64 60.4 73.6 73.6
7 6.6 8.0 81.6

16 15.1 18.4 100.0
87 82.1 100.0
19 17.9

106 100.0

Rarely/Infrequently
Regularly
Very Frequently/Often
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How much ash?

62 58.5 72.1 72.1
14 13.2 16.3 88.4
10 9.4 11.6 100.0
86 81.1 100.0
20 18.9

106 100.0

A Little
Moderate
Great Deal/Much
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Did ash affect you and your family?

61 57.5 57.5 57.5
45 42.5 42.5 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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How did ash affect you and your family?

41 38.7 95.3 95.3
2 1.9 4.7 100.0

43 40.6 100.0
63 59.4

106 100.0

Health
Agriculture
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Wash Vegetables and Fruit More Carefully

30 28.3 100.0 100.0
76 71.7

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cover Water

35 33.0 100.0 100.0
71 67.0

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Sweep Roof

26 24.5 100.0 100.0
80 75.5

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Use Mask

31 29.2 100.0 100.0
75 70.8

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Other measures taken to protect from ash

23 21.7 100.0 100.0
83 78.3

106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Nothing done to protect from ash

5 4.7 100.0 100.0
101 95.3
106 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Received Compensation for ash damage

103 97.2 97.2 97.2
3 2.8 2.8 100.0

106 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

What compensation received for ash damage?

2 1.9 66.7 66.7
1 .9 33.3 100.0
3 2.8 100.0

103 97.2
106 100.0

Food
Masks
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Where would you obtain ashfall information first?

10 9.4 9.4 9.4
3 2.8 2.8 12.3

11 10.4 10.4 22.6

42 39.6 39.6 62.3
8 7.5 7.5 69.8

4 3.8 3.8 73.6

11 10.4 10.4 84.0
11 10.4 10.4 94.3

6 5.7 5.7 100.0
106 100.0 100.0

Red Cross
Firemen
Emergency Management
Groups/Civil Defense
Municipal Authorities
Vulcanologists
Health
Center/Physician/Hospital
Other
Don't Know
No one
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

If volcano becomes very active, what would you do?

45 42.5 42.5 42.5
39 36.8 36.8 79.2

2 1.9 1.9 81.1
1 .9 .9 82.1
1 .9 .9 83.0
9 8.5 8.5 91.5
2 1.9 1.9 93.4
6 5.7 5.7 99.1
1 .9 .9 100.0

106 100.0 100.0

Evacuate/Leave
Stay/Not Evacuate
Ask for More Information
Ask Virgin/God for Help
Ask Authorities for Help
Go to Safe Zone
Other
Nothing
Don't Know
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Where would you obtain information about the volcano first?

4 3.8 3.8 3.8
6 5.7 5.7 9.5

16 15.1 15.2 24.8

46 43.4 43.8 68.6
11 10.4 10.5 79.0

1 .9 1.0 80.0

15 14.2 14.3 94.3
3 2.8 2.9 97.1
3 2.8 2.9 100.0

105 99.1 100.0
1 .9

106 100.0

Red Cross
Firemen
Emergency Management
Groups?Civil Defense
Municipal Authorities
Vulcanologists
Health
Center/Physician/Hospital
Other
Don't Know
No One
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

What information would you like to know about the volcano?

39 36.8 36.8 36.8
16 15.1 15.1 51.9

1 .9 .9 52.8

30 28.3 28.3 81.1
4 3.8 3.8 84.9
2 1.9 1.9 86.8
3 2.8 2.8 89.6
6 5.7 5.7 95.3
5 4.7 4.7 100.0

106 100.0 100.0

Know What it will Do
Know When it will Erupt
Know when Activity will
Cease
Other
Nothing
Don't Know
Know Why
Know What to Do
Know What is Risk
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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APPENDIX D 
 

PELILEO: FREQUENCIES 
 
 
GENERAL CHARACTERISTICS 

 

Interviewer

14 13.6 13.6 13.6
18 17.5 17.5 31.1
25 24.3 24.3 55.3
21 20.4 20.4 75.7
12 11.7 11.7 87.4
13 12.6 12.6 100.0

103 100.0 100.0

Natalia Bonilla
Jahzeel Buitron
Dana Platin
Sandra Salazar
Juan Luque
Lucille Lane
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Years Resident in Community

13 12.6 12.6 12.6
8 7.8 7.8 20.4
6 5.8 5.8 26.2

76 73.8 73.8 100.0
103 100.0 100.0

3 to 5 Years
6 to 10 Years
11 to 15 Years
More than 15 Years
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Worried about Volcano?

33 32.0 32.0 32.0
38 36.9 36.9 68.9
32 31.1 31.1 100.0

103 100.0 100.0

No
Somewhat
Very Worried
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Eruptions Affect your Family?

25 24.3 24.3 24.3
50 48.5 48.5 72.8
28 27.2 27.2 100.0

103 100.0 100.0

No
Somewhat
Much
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How have the Eruptions Affected You (first answer)?

62 60.2 79.5 79.5
1 1.0 1.3 80.8
4 3.9 5.1 85.9
1 1.0 1.3 87.2

10 9.7 12.8 100.0
78 75.7 100.0
25 24.3

103 100.0

Health
Economic
Agriculture
Emotionally
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Volcano a Danger Now?

38 36.9 36.9 36.9
37 35.9 35.9 72.8
28 27.2 27.2 100.0

103 100.0 100.0

No Risk
Moderate Risk
High Risk
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Risk to Health

36 35.0 35.0 35.0
67 65.0 65.0 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Why is it a Health Risk?

35 34.0 53.0 53.0
3 2.9 4.5 57.6

13 12.6 19.7 77.3
1 1.0 1.5 78.8

14 13.6 21.2 100.0
66 64.1 100.0
37 35.9

103 100.0

Ash
Gases
Eyes/Throat
Respiratory Problems
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Risk to Earning Living

59 57.3 57.3 57.3
44 42.7 42.7 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Why is it a Danger to Earning a Living?

7 6.8 15.6 15.6
5 4.9 11.1 26.7

21 20.4 46.7 73.3
12 11.7 26.7 100.0
45 43.7 100.0
58 56.3

103 100.0

Agriculture
Business
Lack of Work
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Risk to Household Property

57 55.3 55.3 55.3
46 44.7 44.7 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 

 481



Why is it a Danger to Household Property?

4 3.9 8.7 8.7

1 1.0 2.2 10.9

24 23.3 52.2 63.0

10 9.7 21.7 84.8
1 1.0 2.2 87.0
6 5.8 13.0 100.0

46 44.7 100.0
57 55.3

103 100.0

Ash
Agricultural Land
Diffculties
Ash on
Roof/Downspouts/Phy
sical Structures
Other Volcano Hazards
Distance from Eruption
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Was the Volcano a Danger to those who Evacuated Banos?

13 12.6 12.6 12.6
88 85.4 85.4 98.1

2 1.9 1.9 100.0
103 100.0 100.0

No
Yes
Don't Know
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Number Living in House

2 1.9 1.9 1.9
5 4.9 4.9 6.8

11 10.7 10.7 17.5
30 29.1 29.1 46.6
18 17.5 17.5 64.1

9 8.7 8.7 72.8
11 10.7 10.7 83.5

9 8.7 8.7 92.2
2 1.9 1.9 94.2
3 2.9 2.9 97.1
1 1.0 1.0 98.1
1 1.0 1.0 99.0
1 1.0 1.0 100.0

103 100.0 100.0

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
12.00
13.00
17.00
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Do You Worry about Your Health?

5 4.9 4.9 4.9
97 94.2 95.1 100.0

102 99.0 100.0
1 1.0

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Changes in Health Last Three Years

39 37.9 38.2 38.2
63 61.2 61.8 100.0

102 99.0 100.0
1 1.0

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Change Better or Worse

17 16.5 22.1 22.1
26 25.2 33.8 55.8
34 33.0 44.2 100.0
77 74.8 100.0
26 25.2

103 100.0

Better
Worse
No Change
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Days Lost from Work since Christmas

66 64.1 66.7 66.7
18 17.5 18.2 84.8

5 4.9 5.1 89.9
3 2.9 3.0 92.9
7 6.8 7.1 100.0

99 96.1 100.0
4 3.9

103 100.0

None
3 Days or Less
4 to 7 Days
8 to 14
15 Days or more
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Health Compared to pre-Eruption 1999

8 7.8 7.8 7.8
36 35.0 35.0 42.7
59 57.3 57.3 100.0

103 100.0 100.0

Better
Worse
No Change
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Sex

53 51.5 51.5 51.5
50 48.5 48.5 100.0

103 100.0 100.0

Male
Female
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Age

7 6.8 6.8 6.8
22 21.4 21.4 28.2
16 15.5 15.5 43.7
16 15.5 15.5 59.2
10 9.7 9.7 68.9

7 6.8 6.8 75.7
3 2.9 2.9 78.6
4 3.9 3.9 82.5
7 6.8 6.8 89.3
1 1.0 1.0 90.3
5 4.9 4.9 95.1
5 4.9 4.9 100.0

103 100.0 100.0

20-24
24-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
> 75
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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ADULT HEALTH STATISTICS 
 

Respondent Traditional Sicknesses

91 88.3 88.3 88.3
12 11.7 11.7 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Problems

32 31.1 31.1 31.1
71 68.9 68.9 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Home Remedies

84 81.6 81.6 81.6
19 18.4 18.4 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Other/Pharmacies/Private Doctor

90 87.4 87.4 87.4
13 12.6 12.6 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Health Center Clinic

62 60.2 60.2 60.2
41 39.8 39.8 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Respiratory Treatment Hospitalized

103 100.0 100.0 100.0NoValid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Respiratory Treatment Medicine Man/Woman

102 99.0 99.0 99.0
1 1.0 1.0 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal

68 66.0 66.0 66.0
35 34.0 34.0 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Home Remedies

89 86.4 86.4 86.4
14 13.6 13.6 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Other/Pharmacies/Private
Doctor

94 91.3 91.3 91.3
9 8.7 8.7 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Gastro-Intestinal Treatment Health Center Clinic

88 85.4 85.4 85.4
15 14.6 14.6 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Hospitalized

101 98.1 98.1 98.1
2 1.9 1.9 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Gastro-Intestinal Treatment Medicine Man/Woman

103 100.0 100.0 100.0NoValid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin

50 48.5 48.5 48.5
53 51.5 51.5 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Home Remedies

85 82.5 82.5 82.5
18 17.5 17.5 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Respondent Eye Skin Treatment Other/Pharmacies/Private Doctor

93 90.3 90.3 90.3
10 9.7 9.7 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Health Center Clinic

84 81.6 81.6 81.6
19 18.4 18.4 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Hospitalized

102 99.0 99.0 99.0
1 1.0 1.0 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Respondent Eye Skin Treatment Medicine Man/Woman

102 99.0 99.0 99.0
1 1.0 1.0 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 
 
 

CHILD HEALTH  STATISTICS 
 

Child One Sex

45 43.7 56.3 56.3
35 34.0 43.8 100.0
80 77.7 100.0
23 22.3

103 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Age

1 1.0 1.3 1.3
1 1.0 1.3 2.5
1 1.0 1.3 3.8
5 4.9 6.3 10.0
5 4.9 6.3 16.3
5 4.9 6.3 22.5
7 6.8 8.8 31.3
7 6.8 8.8 40.0

10 9.7 12.5 52.5
10 9.7 12.5 65.0
20 19.4 25.0 90.0

8 7.8 10.0 100.0
80 77.7 100.0
23 22.3

103 100.0

.50

.75
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Traditional Sicknesses

72 69.9 90.0 90.0
8 7.8 10.0 100.0

80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Problems

16 15.5 20.0 20.0
64 62.1 80.0 100.0
80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Respiratory Treatment Home Remedies

75 72.8 93.8 93.8
5 4.9 6.3 100.0

80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Other/Pharmacies/Private Doctor

67 65.0 83.8 83.8
13 12.6 16.3 100.0
80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Health Center Clinic

33 32.0 41.3 41.3
47 45.6 58.8 100.0
80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Respiratory Treatment Hospitalized

80 77.7 100.0 100.0
23 22.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Respiratory Treatment Medicine Man/Woman

79 76.7 98.8 98.8
1 1.0 1.3 100.0

80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal

52 50.5 65.0 65.0
28 27.2 35.0 100.0
80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Home Remedies

72 69.9 90.0 90.0
8 7.8 10.0 100.0

80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

74 71.8 92.5 92.5
6 5.8 7.5 100.0

80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Gastro-Intestinal Treatment Health Center Clinic

66 64.1 82.5 82.5
14 13.6 17.5 100.0
80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Hospitalized

80 77.7 100.0 100.0
23 22.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Gastro-Intestinal Treatment Medicine Man/Woman

80 77.7 100.0 100.0
23 22.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin

48 46.6 60.0 60.0
32 31.1 40.0 100.0
80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Home Remedies

74 71.8 92.5 92.5
6 5.8 7.5 100.0

80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child One Eye Skin Treatment Other/Pharmacies/Private Doctor

74 71.8 92.5 92.5
6 5.8 7.5 100.0

80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Health Center Clinic

60 58.3 75.0 75.0
20 19.4 25.0 100.0
80 77.7 100.0
23 22.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Hospitalized

80 77.7 100.0 100.0
23 22.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child One Eye Skin Treatment Medicine Man/Woman

80 77.7 100.0 100.0
23 22.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Sex

21 20.4 46.7 46.7
24 23.3 53.3 100.0
45 43.7 100.0
58 56.3

103 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Age

1 1.0 2.2 2.2
3 2.9 6.7 8.9
1 1.0 2.2 11.1
2 1.9 4.4 15.6
9 8.7 20.0 35.6
8 7.8 17.8 53.3
2 1.9 4.4 57.8
6 5.8 13.3 71.1
6 5.8 13.3 84.4
5 4.9 11.1 95.6
1 1.0 2.2 97.8
1 1.0 2.2 100.0

45 43.7 100.0
58 56.3

103 100.0

.10

.50

.75
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
10.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Traditional Sicknesses

38 36.9 84.4 84.4
7 6.8 15.6 100.0

45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Problems

12 11.7 26.7 26.7
33 32.0 73.3 100.0
45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Respiratory Treatment Home Remedies

44 42.7 97.8 97.8
1 1.0 2.2 100.0

45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Other/Pharmacies/Private Doctor

37 35.9 82.2 82.2
8 7.8 17.8 100.0

45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Health Center Clinic

22 21.4 48.9 48.9
23 22.3 51.1 100.0
45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Respiratory Treatment Hospitalized

45 43.7 100.0 100.0
58 56.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Respiratory Treatment Medicine Man/Woman

44 42.7 97.8 97.8
1 1.0 2.2 100.0

45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal

30 29.1 66.7 66.7
15 14.6 33.3 100.0
45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Home Remedies

40 38.8 88.9 88.9
5 4.9 11.1 100.0

45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

45 43.7 100.0 100.0
58 56.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Gastro-Intestinal Treatment Health Center Clinic

35 34.0 77.8 77.8
10 9.7 22.2 100.0
45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Hospitalized

44 42.7 97.8 97.8
1 1.0 2.2 100.0

45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Gastro-Intestinal Treatment Medicine Man/Woman

45 43.7 100.0 100.0
58 56.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin

33 32.0 73.3 73.3
12 11.7 26.7 100.0
45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Two Eye Skin Treatment Home Remedies

43 41.7 95.6 95.6
2 1.9 4.4 100.0

45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Other/Pharmacies/Private Doctor

41 39.8 91.1 91.1
4 3.9 8.9 100.0

45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Health Center Clinic

38 36.9 84.4 84.4
7 6.8 15.6 100.0

45 43.7 100.0
58 56.3

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Hospitalized

45 43.7 100.0 100.0
58 56.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Two Eye Skin Treatment Medicine Man/Woman

45 43.7 100.0 100.0
58 56.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Sex

8 7.8 61.5 61.5
5 4.9 38.5 100.0

13 12.6 100.0
90 87.4

103 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Age

1 1.0 7.7 7.7
1 1.0 7.7 15.4
1 1.0 7.7 23.1
3 2.9 23.1 46.2
1 1.0 7.7 53.8
1 1.0 7.7 61.5
3 2.9 23.1 84.6
1 1.0 7.7 92.3
1 1.0 7.7 100.0

13 12.6 100.0
90 87.4

103 100.0

.25

.33

.50
1.00
2.00
3.00
5.00
6.00
7.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Traditional Sicknesses

11 10.7 84.6 84.6
2 1.9 15.4 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
Child Three Respiratory Problems

4 3.9 30.8 30.8
9 8.7 69.2 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Respiratory Treatment Home Remedies

12 11.7 92.3 92.3
1 1.0 7.7 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Other/Pharmacies/Private Doctor

12 11.7 92.3 92.3
1 1.0 7.7 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Health Center Clinic

7 6.8 53.8 53.8
6 5.8 46.2 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Respiratory Treatment Hospitalized

12 11.7 92.3 92.3
1 1.0 7.7 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Respiratory Treatment Medicine Man/Woman

13 12.6 100.0 100.0
90 87.4

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal

10 9.7 76.9 76.9
3 2.9 23.1 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Home Remedies

13 12.6 100.0 100.0
90 87.4

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

13 12.6 100.0 100.0
90 87.4

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Health Center Clinic

12 11.7 92.3 92.3
1 1.0 7.7 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Gastro-Intestinal Treatment Hospitalized

12 11.7 92.3 92.3
1 1.0 7.7 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Gastro-Intestinal Treatment Medicine Man/Woman

13 12.6 100.0 100.0
90 87.4

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin

11 10.7 84.6 84.6
2 1.9 15.4 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Home Remedies

13 12.6 100.0 100.0
90 87.4

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Other/Pharmacies/Private Doctor

13 12.6 100.0 100.0
90 87.4

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Three Eye Skin Treatment Health Center Clinic

11 10.7 84.6 84.6
2 1.9 15.4 100.0

13 12.6 100.0
90 87.4

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Hospitalized

13 12.6 100.0 100.0
90 87.4

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Three Eye Skin Treatment Medicine Man/Woman

13 12.6 100.0 100.0
90 87.4

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Sex

2 1.9 66.7 66.7
1 1.0 33.3 100.0
3 2.9 100.0

100 97.1
103 100.0

Male
Female
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Age

1 1.0 33.3 33.3
1 1.0 33.3 66.7
1 1.0 33.3 100.0
3 2.9 100.0

100 97.1
103 100.0

.33
1.00
7.00
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Traditional Sicknesses

1 1.0 33.3 33.3
2 1.9 66.7 100.0
3 2.9 100.0

100 97.1
103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Problems

3 2.9 100.0 100.0
100 97.1
103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Home Remedies

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Respiratory Treatment Other/Pharmacies/Private Doctor

1 1.0 33.3 33.3
2 1.9 66.7 100.0
3 2.9 100.0

100 97.1
103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Health Center Clinic

2 1.9 66.7 66.7
1 1.0 33.3 100.0
3 2.9 100.0

100 97.1
103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Hospitalized

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Respiratory Treatment Medicine Man/Woman

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal

2 1.9 66.7 66.7
1 1.0 33.3 100.0
3 2.9 100.0

100 97.1
103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Gastro-Intestinal Treatment Home Remedies

2 1.9 66.7 66.7
1 1.0 33.3 100.0
3 2.9 100.0

100 97.1
103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Other/Pharmacies/Private Doctor

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Health Center Clinic

2 1.9 66.7 66.7
1 1.0 33.3 100.0
3 2.9 100.0

100 97.1
103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Hospitalized

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Gastro-Intestinal Treatment Medicine Man/Woman

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Eye Skin

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Home Remedies

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Other/Pharmacies/Private Doctor

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Health Center Clinic

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Four Eye Skin Treatment Hospitalized

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Child Four Eye Skin Treatment Medicine Man/Woman

3 2.9 100.0 100.0
100 97.1
103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Child Five Sex

103 100.0SystemMissing
Frequency Percent

 
 
 

FOOD AND INCOME SECURITY 
 

Worried About Having Enough Food for the Family Every Week?

9 8.7 8.7 8.7
94 91.3 91.3 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Worried About Obtaining Sufficient Food for the Family Every Week?

10 9.7 9.8 9.8
92 89.3 90.2 100.0

102 99.0 100.0
1 1.0

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Pork?

11 10.7 14.5 14.5
4 3.9 5.3 19.7

61 59.2 80.3 100.0
76 73.8 100.0
27 26.2

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Raise Pigs?

1 1.0 25.0 25.0
3 2.9 75.0 100.0
4 3.9 100.0

99 96.1
103 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Pork?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Pork?

3 2.9 100.0 100.0
100 97.1
103 100.0

AllValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Beef?

5 4.9 5.3 5.3
7 6.8 7.4 12.8

82 79.6 87.2 100.0
94 91.3 100.0

9 8.7
103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Cattle?

103 100.0SystemMissing
Frequency Percent
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Trade for Beef?

1 1.0 100.0 100.0
102 99.0
103 100.0

AllValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Gifts of Beef?

3 2.9 100.0 100.0
100 97.1
103 100.0

AllValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Chicken?

10 9.7 10.8 10.8
10 9.7 10.8 21.5
73 70.9 78.5 100.0
93 90.3 100.0
10 9.7

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Chicken?

9 8.7 45.0 45.0
4 3.9 20.0 65.0
7 6.8 35.0 100.0

20 19.4 100.0
83 80.6

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Chicken?

103 100.0SystemMissing
Frequency Percent
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Gifts of Chicken?

2 1.9 100.0 100.0
101 98.1
103 100.0

SomeValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy other Meat?

7 6.8 14.3 14.3
2 1.9 4.1 18.4

40 38.8 81.6 100.0
49 47.6 100.0
54 52.4

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise other Meat?

4 3.9 12.5 12.5
6 5.8 18.8 31.3

22 21.4 68.8 100.0
32 31.1 100.0
71 68.9

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for other Meat?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of other Meat?

2 1.9 50.0 50.0
2 1.9 50.0 100.0
4 3.9 100.0

99 96.1
103 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Quinoa?

3 2.9 3.3 3.3
4 3.9 4.4 7.7

84 81.6 92.3 100.0
91 88.3 100.0
12 11.7

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Quinoa?

103 100.0SystemMissing
Frequency Percent

 
 

Trade for Quinoa?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Quinoa?

103 100.0SystemMissing
Frequency Percent

 
 

Buy Beans/Legumes?

4 3.9 4.1 4.1
10 9.7 10.3 14.4
83 80.6 85.6 100.0
97 94.2 100.0

6 5.8
103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Raise Beans/Legumes?

5 4.9 41.7 41.7
3 2.9 25.0 66.7
4 3.9 33.3 100.0

12 11.7 100.0
91 88.3

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Beans/Legumes?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Beans/Legumes?

2 1.9 50.0 50.0
2 1.9 50.0 100.0
4 3.9 100.0

99 96.1
103 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Corn?

7 6.8 7.9 7.9
10 9.7 11.2 19.1
72 69.9 80.9 100.0
89 86.4 100.0
14 13.6

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Raise Corn?

6 5.8 33.3 33.3
2 1.9 11.1 44.4

10 9.7 55.6 100.0
18 17.5 100.0
85 82.5

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Corn?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Corn?

5 4.9 55.6 55.6
4 3.9 44.4 100.0
9 8.7 100.0

94 91.3
103 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Other Grains?

3 2.9 3.0 3.0
5 4.9 5.1 8.1

91 88.3 91.9 100.0
99 96.1 100.0

4 3.9
103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Raise Other Grains?

3 2.9 75.0 75.0
1 1.0 25.0 100.0
4 3.9 100.0

99 96.1
103 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Other Grains?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Other Grains?

4 3.9 80.0 80.0
1 1.0 20.0 100.0
5 4.9 100.0

98 95.1
103 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Potatoes?

3 2.9 3.4 3.4
5 4.9 5.7 9.2

79 76.7 90.8 100.0
87 84.5 100.0
16 15.5

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Raise Potatoes?

7 6.8 50.0 50.0
1 1.0 7.1 57.1
6 5.8 42.9 100.0

14 13.6 100.0
89 86.4

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Potatoes?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Potatoes?

4 3.9 36.4 36.4
1 1.0 9.1 45.5
6 5.8 54.5 100.0

11 10.7 100.0
92 89.3

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Rice and Pasta?

1 1.0 1.0 1.0
97 94.2 99.0 100.0
98 95.1 100.0
5 4.9

103 100.0

Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise Rice and Pasta?

1 1.0 100.0 100.0
102 99.0
103 100.0

SomeValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Trade for Rice and Pasta?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Rice and Pasta?

1 1.0 33.3 33.3
1 1.0 33.3 66.7
1 1.0 33.3 100.0
3 2.9 100.0

100 97.1
103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Bread?

1 1.0 1.0 1.0
1 1.0 1.0 2.0

98 95.1 98.0 100.0
100 97.1 100.0

3 2.9
103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Make own Bread?

2 1.9 100.0 100.0
101 98.1
103 100.0

SomeValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Bread?

103 100.0SystemMissing
Frequency Percent
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Gifts of Bread?

2 1.9 100.0 100.0
101 98.1
103 100.0

SomeValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Buy Fruit?

7 6.8 7.0 7.0
13 12.6 13.0 20.0
80 77.7 80.0 100.0

100 97.1 100.0
3 2.9

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Grow own Fruit?

5 4.9 83.3 83.3
1 1.0 16.7 100.0
6 5.8 100.0

97 94.2
103 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Fruit?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Fruit?

11 10.7 91.7 91.7
1 1.0 8.3 100.0

12 11.7 100.0
91 88.3

103 100.0

Some
Most
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 518



Buy Vegetables?

11 10.7 11.3 11.3
4 3.9 4.1 15.5

82 79.6 84.5 100.0
97 94.2 100.0

6 5.8
103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Raise own Vegetables?

6 5.8 46.2 46.2
4 3.9 30.8 76.9
3 2.9 23.1 100.0

13 12.6 100.0
90 87.4

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Vegetables?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Vegetables?

2 1.9 40.0 40.0
1 1.0 20.0 60.0
2 1.9 40.0 100.0
5 4.9 100.0

98 95.1
103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Buy Milk?

2 1.9 2.2 2.2
1 1.0 1.1 3.3

89 86.4 96.7 100.0
92 89.3 100.0
11 10.7

103 100.0

Some
Most
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Have own Supply of Milk?

7 6.8 100.0 100.0
96 93.2

103 100.0

AllValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Trade for Milk?

103 100.0SystemMissing
Frequency Percent

 
 

Gifts of Milk?

2 1.9 50.0 50.0
2 1.9 50.0 100.0
4 3.9 100.0

99 96.1
103 100.0

Some
All
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Where do you get Water?

13 12.6 12.6 12.6
88 85.4 85.4 98.1
1 1.0 1.0 99.0
1 1.0 1.0 100.0

103 100.0 100.0

Standpipe
Inside Tap
Rainwater
Other
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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How many in Household Contribute to Obtaining Food?

14 13.6 13.6 13.6
68 66.0 66.0 79.6
9 8.7 8.7 88.3
6 5.8 5.8 94.2
2 1.9 1.9 96.1
2 1.9 1.9 98.1
2 1.9 1.9 100.0

103 100.0 100.0

1.00
2.00
3.00
4.00
5.00
6.00
7.00
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Contribute with Money?

97 94.2 100.0 100.0
6 5.8

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Contribute with Planting?

7 6.8 100.0 100.0
96 93.2

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Contribute with Raising Animals?

16 15.5 100.0 100.0
87 84.5

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Contribute with Work?

9 8.7 100.0 100.0
94 91.3

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Contribute in other ways?

2 1.9 100.0 100.0
101 98.1
103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Do you work to support family?

92 89.3 89.3 89.3
11 10.7 10.7 100.0

103 100.0 100.0

Yes
No
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Where do you work?

27 26.2 29.7 29.7
60 58.3 65.9 95.6

4 3.9 4.4 100.0
91 88.3 100.0
12 11.7

103 100.0

At Home
Outside of Home
Both Places
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Who do you work for?

51 49.5 56.0 56.0
28 27.2 30.8 86.8
2 1.9 2.2 89.0
6 5.8 6.6 95.6
4 3.9 4.4 100.0

91 88.3 100.0
12 11.7

103 100.0

Self
Boss/Employer
Self and Employer
Family Member
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 

 522



Primary source of family sustenance?

60 58.3 60.6 60.6
9 8.7 9.1 69.7

10 9.7 10.1 79.8
4 3.9 4.0 83.8
7 6.8 7.1 90.9
4 3.9 4.0 94.9

5 4.9 5.1 100.0

99 96.1 100.0
4 3.9

103 100.0

Interviewee's Work
Spouse's Work
Business
Agriculture
Other
Children's Work
Interviewee &
Spouse Work
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Do you get help from family or friends outside country?

7 6.8 6.8 6.8
96 93.2 93.2 100.0

103 100.0 100.0

Yes
No
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How do they help you- Money?

6 5.8 100.0 100.0
97 94.2

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How do they help you- Clothes?

2 1.9 100.0 100.0
101 98.1
103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How do they help you- Other?

103 100.0SystemMissing
Frequency Percent
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Economic situation now compared with Oct 1999?

44 42.7 42.7 42.7
6 5.8 5.8 48.5

53 51.5 51.5 100.0
103 100.0 100.0

More or Less the Same
Better than Before
Worse than Before
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Do you work in Agriculture?

95 92.2 92.2 92.2
8 7.8 7.8 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

When do you work?

3 2.9 37.5 37.5
2 1.9 25.0 62.5
3 2.9 37.5 100.0
8 7.8 100.0

95 92.2
103 100.0

Permanently
Occasionally
Seasonally
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Whose land do you work?

7 6.8 87.5 87.5
1 1.0 12.5 100.0
8 7.8 100.0

95 92.2
103 100.0

Own Land
Family's Land
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Paid for Work?

15 14.6 20.5 20.5
58 56.3 79.5 100.0
73 70.9 100.0
30 29.1

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How are you paid?

5 4.9 8.6 8.6
2 1.9 3.4 12.1

25 24.3 43.1 55.2

26 25.2 44.8 100.0

58 56.3 100.0
45 43.7

103 100.0

Hourly/Daily
Weekly
Monthly
By Product/Contract/Piece
Work
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Work with Pesticides/Chemicals/Dyes?

55 53.4 78.6 78.6
15 14.6 21.4 100.0
70 68.0 100.0
33 32.0

103 100.0

No
Yes
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Plant Loss/Problems?

13 12.6 81.3 81.3
1 1.0 6.3 87.5
1 1.0 6.3 93.8
1 1.0 6.3 100.0

16 15.5 100.0
87 84.5

103 100.0

Volcano/Ash
Drought/Flood
Disease/Pests
Evacuation/Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did loss/problems for Plants occur?

4 3.9 26.7 26.7
4 3.9 26.7 53.3
6 5.8 40.0 93.3
1 1.0 6.7 100.0

15 14.6 100.0
88 85.4

103 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Animal Loss/Problems?

8 7.8 34.8 34.8
1 1.0 4.3 39.1
1 1.0 4.3 43.5
1 1.0 4.3 47.8
1 1.0 4.3 52.2
1 1.0 4.3 56.5

10 9.7 43.5 100.0
23 22.3 100.0
80 77.7

103 100.0

Ash
Pests
Volcano
Untimely Vaccines
Loss of Grass
Theft
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did loss/problems for Animals occur?

5 4.9 22.7 22.7
4 3.9 18.2 40.9
7 6.8 31.8 72.7
5 4.9 22.7 95.5
1 1.0 4.5 100.0

22 21.4 100.0
81 78.6

103 100.0

1999
2000
2001
2002
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Equipment Loss/Problems?

1 1.0 16.7 16.7
1 1.0 16.7 33.3
4 3.9 66.7 100.0
6 5.8 100.0

97 94.2
103 100.0

Volcano
Ash
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did loss/problems for Equipment occur?

3 2.9 50.0 50.0
1 1.0 16.7 66.7
1 1.0 16.7 83.3
1 1.0 16.7 100.0
6 5.8 100.0

97 94.2
103 100.0

1999
2001
2002
Since 1999
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Work Loss/Problems?

2 1.9 10.0 10.0
2 1.9 10.0 20.0
2 1.9 10.0 30.0
2 1.9 10.0 40.0
4 3.9 20.0 60.0
8 7.8 40.0 100.0

20 19.4 100.0
83 80.6

103 100.0

Business Decreased
Dollarization
Ash Problems
Evacuation
Volcano
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did loss/problems for Work occur?

9 8.7 50.0 50.0
5 4.9 27.8 77.8
2 1.9 11.1 88.9
2 1.9 11.1 100.0

18 17.5 100.0
85 82.5

103 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Causes of Insufficient Work/Lack of Business?

23 22.3 31.9 31.9
12 11.7 16.7 48.6

3 2.9 4.2 52.8
16 15.5 22.2 75.0

3 2.9 4.2 79.2
15 14.6 20.8 100.0
72 69.9 100.0
31 30.1

103 100.0

Business Decreased
Dollarization
Ash Problems
Competition
Loss of Agriculture
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did Insufficient Work occur?

16 15.5 22.5 22.5
26 25.2 36.6 59.2
12 11.7 16.9 76.1
12 11.7 16.9 93.0

2 1.9 2.8 95.8
2 1.9 2.8 98.6
1 1.0 1.4 100.0

71 68.9 100.0
32 31.1

103 100.0

1999
2000
2001
2002
Always
Since 1999
Since 2000
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Lost Business?

2 1.9 14.3 14.3
3 2.9 21.4 35.7
1 1.0 7.1 42.9
5 4.9 35.7 78.6
1 1.0 7.1 85.7
2 1.9 14.3 100.0

14 13.6 100.0
89 86.4

103 100.0

Evacuation
Ash
Volcano
Economics
Theft
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When did you lose your business?

4 3.9 28.6 28.6
5 4.9 35.7 64.3
3 2.9 21.4 85.7
1 1.0 7.1 92.9
1 1.0 7.1 100.0

14 13.6 100.0
89 86.4

103 100.0

1999
2000
2001
2002
Since 2000
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Lack of Credit?

14 13.6 100.0 100.0
89 86.4

103 100.0

OtherValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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When were you Denied Credit?

3 2.9 23.1 23.1
3 2.9 23.1 46.2
5 4.9 38.5 84.6
2 1.9 15.4 100.0

13 12.6 100.0
90 87.4

103 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Losing Home?

103 100.0SystemMissing
Frequency Percent

 
 

When did you lose your home

103 100.0SystemMissing
Frequency Percent

 
 

Cause of Inflation?

9 8.7 11.4 11.4
34 33.0 43.0 54.4

6 5.8 7.6 62.0
1 1.0 1.3 63.3
4 3.9 5.1 68.4
2 1.9 2.5 70.9
1 1.0 1.3 72.2
7 6.8 8.9 81.0
2 1.9 2.5 83.5
2 1.9 2.5 86.1

11 10.7 13.9 100.0
79 76.7 100.0
24 23.3

103 100.0

Bad Government Policies
Dollarization
Corruption
Volcano
Don't Know
Lack of Money
Taxes
High Prices
No Work
Economic Crisis
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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When did inflation occur?

7 6.8 9.0 9.0
48 46.6 61.5 70.5
11 10.7 14.1 84.6

7 6.8 9.0 93.6
4 3.9 5.1 98.7
1 1.0 1.3 100.0

78 75.7 100.0
25 24.3

103 100.0

1999
2000
2001
2002
Always
Since 2000
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Losing Land?

103 100.0SystemMissing
Frequency Percent

 
 

When did you Lose Land?

103 100.0SystemMissing
Frequency Percent

 
 

Cause of being evicted from land or home?

2 1.9 100.0 100.0
101 98.1
103 100.0

OtherValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When were you evicted?

1 1.0 50.0 50.0
1 1.0 50.0 100.0
2 1.9 100.0

101 98.1
103 100.0

1999
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Theft of Possessions?

2 1.9 66.7 66.7
1 1.0 33.3 100.0
3 2.9 100.0

100 97.1
103 100.0

Away - Thieves
At Business - Thieves
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When were your possessions stolen?

1 1.0 33.3 33.3
1 1.0 33.3 66.7
1 1.0 33.3 100.0
3 2.9 100.0

100 97.1
103 100.0

2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cause of Death in Family?

16 15.5 59.3 59.3
6 5.8 22.2 81.5
4 3.9 14.8 96.3
1 1.0 3.7 100.0

27 26.2 100.0
76 73.8

103 100.0

Sickness
Accident
Old Age
Child Birth
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

When was there a death in the family?

5 4.9 16.7 16.7
7 6.8 23.3 40.0

10 9.7 33.3 73.3
8 7.8 26.7 100.0

30 29.1 100.0
73 70.9

103 100.0

1999
2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Critical Illness in Family?

86 83.5 83.5 83.5
3 2.9 2.9 86.4
1 1.0 1.0 87.4
1 1.0 1.0 88.3
1 1.0 1.0 89.3
1 1.0 1.0 90.3
1 1.0 1.0 91.3
1 1.0 1.0 92.2
1 1.0 1.0 93.2
1 1.0 1.0 94.2
1 1.0 1.0 95.1
3 2.9 2.9 98.1
1 1.0 1.0 99.0
1 1.0 1.0 100.0

103 100.0 100.0

 
cancer
circulation prob
eyes
gastritis
illness
infant sick
lost baby birth
low blood pressu
miscarriage
operation
sickness
sicknesses
tired/cough
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

When did illness occur?

2 1.9 12.5 12.5
3 2.9 18.8 31.3

11 10.7 68.8 100.0
16 15.5 100.0
87 84.5

103 100.0

1999
2000
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Cause of Other Problems?

93 90.3 90.3 90.3
1 1.0 1.0 91.3
1 1.0 1.0 92.2
1 1.0 1.0 93.2
1 1.0 1.0 94.2
1 1.0 1.0 95.1
1 1.0 1.0 96.1
1 1.0 1.0 97.1
1 1.0 1.0 98.1
1 1.0 1.0 99.0
1 1.0 1.0 100.0

103 100.0 100.0

 
accident
assault
assaulted
family left country
fight w/ neighbors
lack of work
misses work family sick
problems w/ neighbors
takes many pills
taxes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

When did other problems occur?

1 1.0 14.3 14.3
1 1.0 14.3 28.6
5 4.9 71.4 100.0
7 6.8 100.0

96 93.2
103 100.0

2000
2001
2002
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Anyone help you?

76 73.8 73.8 73.8
27 26.2 26.2 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

Who helped you-Family?

27 26.2 100.0 100.0
76 73.8

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Who helped you-Friends or Neighbors?

103 100.0SystemMissing
Frequency Percent

 
 

Who helped you-Religious?

103 100.0SystemMissing
Frequency Percent

 
 

Who helped you-Community Groups/Clubs?

103 100.0SystemMissing
Frequency Percent

 
 

Who helped you-Central Government?

103 100.0SystemMissing
Frequency Percent

 
 

Who helped you-Municipio?

103 100.0SystemMissing
Frequency Percent

 
 

Who helped you-Other?

103 100.0SystemMissing
Frequency Percent

 
 
 
 

LOSSES FROM THE DISASTER 
 

Losses from the Volcano?

84 81.6 81.6 81.6
19 18.4 18.4 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Losses from Volcano in 1999?

12 11.7 70.6 70.6
5 4.9 29.4 100.0

17 16.5 100.0
86 83.5

103 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Losses from Volcano 2000?

9 8.7 56.3 56.3
7 6.8 43.8 100.0

16 15.5 100.0
87 84.5

103 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Losses from Volcano 2001?

6 5.8 35.3 35.3
11 10.7 64.7 100.0
17 16.5 100.0
86 83.5

103 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Losses from Volcano 2002?

3 2.9 20.0 20.0
12 11.7 80.0 100.0
15 14.6 100.0
88 85.4

103 100.0

Yes
No
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Compensation for losses 1999

14 13.6 100.0 100.0
89 86.4

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for losses 2000

10 9.7 100.0 100.0
93 90.3

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for losses 2001

8 7.8 100.0 100.0
95 92.2

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for losses 2002

5 4.9 100.0 100.0
98 95.1

103 100.0

NoValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for what 1999?

2 1.9 100.0 100.0
101 98.1
103 100.0

CropsValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Compensation for what 2000?

2 1.9 100.0 100.0
101 98.1
103 100.0

CropsValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for what 2001?

1 1.0 100.0 100.0
102 99.0
103 100.0

AnimalsValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Compensation for what 2002?

103 100.0SystemMissing
Frequency Percent

 
 

Compensation type 1999

103 100.0SystemMissing
Frequency Percent

 
 

Compensation type 2000

103 100.0SystemMissing
Frequency Percent

 
 

Compensation type 2001

103 100.0SystemMissing
Frequency Percent

 
 

Compensation type 2002

103 100.0SystemMissing
Frequency Percent
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Compensation from Whom 1999?

103 100.0SystemMissing
Frequency Percent

 
 

Compensation from Whom 2000?

103 100.0SystemMissing
Frequency Percent

 
 

Compensation from Whom 2001?

103 100.0SystemMissing
Frequency Percent

 
 

Compensation from Whom 2002?

103 100.0SystemMissing
Frequency Percent

 
 

Lanslides/Mudslides

12 11.7 100.0 100.0
91 88.3

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Drought

77 74.8 100.0 100.0
26 25.2

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Floods

4 3.9 100.0 100.0
99 96.1

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Freezes/Hail

57 55.3 100.0 100.0
46 44.7

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Earthquakes

96 93.2 100.0 100.0
7 6.8

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Lahars

5 4.9 100.0 100.0
98 95.1

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Volcanic Eruptions

45 43.7 100.0 100.0
58 56.3

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Strong Winds

63 61.2 100.0 100.0
40 38.8

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Ash

102 99.0 100.0 100.0
1 1.0

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

River Rising

10 9.7 100.0 100.0
93 90.3

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Other Geo-Physical Hazards

103 100.0SystemMissing
Frequency Percent

 
 

Did the evacuation affect you and your family?

103 100.0SystemMissing
Frequency Percent

 
 

Did evacuation affect your health?

103 100.0SystemMissing
Frequency Percent

 
 

Did the evacuation cause stress?

103 100.0SystemMissing
Frequency Percent

 
 

Did the evacuation impair your ability to earn a living?

103 100.0SystemMissing
Frequency Percent

 
 

 541



Did the evacuation affect you financially?

103 100.0SystemMissing
Frequency Percent

 
 

Did the evacuation affect you in some other way?

103 100.0SystemMissing
Frequency Percent

 
 

Were you and your family exposed to ash?

2 1.9 1.9 1.9
101 98.1 98.1 100.0
103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How often were you exposed to ash?

65 63.1 64.4 64.4
18 17.5 17.8 82.2
18 17.5 17.8 100.0

101 98.1 100.0
2 1.9

103 100.0

Rarely/Infrequently
Regularly
Very Frequently/Often
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

How much ash?

41 39.8 41.8 41.8
33 32.0 33.7 75.5
24 23.3 24.5 100.0
98 95.1 100.0

5 4.9
103 100.0

A Little
Moderate
Great Deal/Much
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Did ash affect you and your family?

10 9.7 9.7 9.7
93 90.3 90.3 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

How did ash affect you and your family?

80 77.7 90.9 90.9
4 3.9 4.5 95.5
4 3.9 4.5 100.0

88 85.4 100.0
15 14.6

103 100.0

Health
Agriculture
Other
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Wash Vegetables and Fruit More Carefully

65 63.1 100.0 100.0
38 36.9

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Cover Water

68 66.0 100.0 100.0
35 34.0

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Sweep Roof

57 55.3 100.0 100.0
46 44.7

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent
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Use Mask

58 56.3 100.0 100.0
45 43.7

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Other measures taken to protect from ash

34 33.0 100.0 100.0
69 67.0

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Nothing done to protect from ash

5 4.9 100.0 100.0
98 95.1

103 100.0

YesValid
SystemMissing

Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 

Received Compensation for ash damage

102 99.0 99.0 99.0
1 1.0 1.0 100.0

103 100.0 100.0

No
Yes
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

What compensation received for ash damage?

103 100.0SystemMissing
Frequency Percent
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Where would you obtain ashfall information first?

12 11.7 11.7 11.7

3 2.9 2.9 14.6

22 21.4 21.4 35.9
5 4.9 4.9 40.8

20 19.4 19.4 60.2

9 8.7 8.7 68.9
19 18.4 18.4 87.4
13 12.6 12.6 100.0

103 100.0 100.0

Red Cross
Emergency Management
Groups/Civil Defense
Municipal Authorities
Vulcanologists
Health
Center/Physician/Hospital
Other
Don't Know
No one
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

If volcano becomes very active, what would you do?

29 28.2 28.2 28.2
37 35.9 35.9 64.1

1 1.0 1.0 65.0
2 1.9 1.9 67.0
3 2.9 2.9 69.9
2 1.9 1.9 71.8

13 12.6 12.6 84.5
9 8.7 8.7 93.2
5 4.9 4.9 98.1
2 1.9 1.9 100.0

103 100.0 100.0

Evacuate/Leave
Stay/Not Evacuate
Ask for More Information
Ask Virgin/God for Help
Ask Authorities for Help
Go to Safe Zone
Other
Nothing
Don't Know
Have Evac Kit Ready
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent
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Where would you obtain information about the volcano first?

13 12.6 12.6 12.6
1 1.0 1.0 13.6

2 1.9 1.9 15.5

31 30.1 30.1 45.6
13 12.6 12.6 58.3

2 1.9 1.9 60.2

16 15.5 15.5 75.7
17 16.5 16.5 92.2

8 7.8 7.8 100.0
103 100.0 100.0

Red Cross
Firemen
Emergency Management
Groups?Civil Defense
Municipal Authorities
Vulcanologists
Health
Center/Physician/Hospital
Other
Don't Know
No One
Total

Valid
Frequency Percent Valid Percent

Cumulative
Percent

 
 

What information would you like to know about the volcano?

23 22.3 22.8 22.8
17 16.5 16.8 39.6

5 4.9 5.0 44.6

20 19.4 19.8 64.4
4 3.9 4.0 68.3
1 1.0 1.0 69.3
3 2.9 3.0 72.3

10 9.7 9.9 82.2
18 17.5 17.8 100.0

101 98.1 100.0
2 1.9

103 100.0

Know What it will Do
Know When it will Erupt
Know when Activity will
Cease
Other
Nothing
Don't Know
Know Why
Know What to Do
Know What is Risk
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent
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Dana Platin 

Sandra Salazar 
Wendy Hathaway 
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