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Background: Hypertension is a major public health problem worldwide, associated with very high 
morbidity and mortality. According to the WHO 2013 data, about 1 billion people are affected by 
hypertension worldwide. This will reach 1.5 billion by 2025. Several occidental studies reported a greater 
prevalence of hypertension in prison than in the general population. Local data on characteristics of 
hypertension among prisoners are lacking.
Methods: We conducted a cross-sectional study among incarcerated detainees at Yaoundé Central 
Prison, from January to July 2017. Analyzed variables included the reason for detention, the degree of guilt, 
promiscuity, the length of the sentence, the length of detention, the monthly visits and the outings per week.
Results: We recruited 437 inmates (344 men) with an average age of 37.01±13.2 years. The prevalence 
of hypertension in Yaoundé Central Prison was 39.6%. The main cardiovascular risk factors (CVRFs) were 
a sedentary lifestyle (91.1%), smoking (31.6%), alcohol consumption (28.1%), known hypertension (14%) 
and obesity (11.7%). Variables significantly associated with the occurrence of hypertension were: age 
above 40 years (P<0.0001), obesity (P=0.02), alcohol consumption (P=0.04), the middle (P=0.001) and 
high (P=0.002) social class, the sentence for major crime (P<0.0001) or offense (P=0.005), a severe sentence 
(P=0.001), the length of incarceration, no (P=0.006) and high (P=0.03) promiscuity. 
Conclusions: High hypertension prevalence was found in the Yaoundé Central (39.6%). The main 
identified CVRFs were age, obesity, smoking, alcohol and sedentary lifestyle. Detention variables 
significantly associated with hypertension were: age (>40 years), the middle and high social class, the sentence 
for a major crime or major offense, a severe sentence, the incarceration length, and no and high promiscuity. 
There is a need to implement preventive strategies for hypertension in prison.
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Introduction

Hypertension is a major public health problem in the world, 
with a global prevalence estimated at 1.13 billion in 2015 
and responsible for about 18 million people deaths yearly 
(1,2). Otherwise, more than 50% of deaths from coronary 
heart disease (CHD) and stroke occurred in people with 
hypertension (3). By 2025, it is estimated that about 
1.5 billion of the world’s population will be hypertensive. 
The prevalence in the United States of America (USA) was 
estimated at 30.2% in 2015 (4). With American College of 
Cardiology (ACC) and American Heart Association (AHA) 
new guidelines recommendations for diagnosis of elevated 
blood pressure and therapy, the burden is increasing to 46% 
of the population in USA (5). 

Racial disparities in hypertension prevalence and control 
are recognized for the past 4 decades (6,7). In Africa, 
hypertension remains one of the principal cardiovascular 
risk factors affecting approximately 30% of adults (8). 
Recent studies on hypertension in Nigeria and in the 
Democratic Republic of Congo showed similar results 
with respectively 28.9% and 30.9% of prevalence (9,10). 
In Cameroon, the prevalence is increasing in the general 
population, rising from 20.8% in 2007 to 24.2% in 2012 
and 29.7% in 2015 (11-13). There is a regional disparity 
between rural and urban area, with a rural prevalence of 
hypertension lower than the urban one but rising with 
time (14-16).

Blood pressure has been shown to vary according to 
constitutional factors such as age, weight, race and sex. 
The association between these factors and hypertension 
is known, although the mechanisms involved remain 
obscure. Other factors are also described: heredity, genetic 
predisposition, the influence of the environment, lifestyles 
such as salt consumption and sedentary lifestyle. However, 
the contribution of other factors such as stress (professional, 
family and social) is far from unanimous (17). The 
westernization of lifestyle, as well as the lack of information 
of patients on their pathology resulting in the refusal of 
treatment for life in the absence of obvious symptoms and 
the impact of traditional medicine in rural areas, surely 
explain the prevalence of elevated blood pressure in our 
environment. The resulting morbidity and mortality are all 
the more important (18).

Several studies in western countries showed an increased 
prevalence of hypertension among prisoners (19-21). 
Overpopulation, poor nutrition and lack of preventive 
strategies are incriminated in this prevalence. In Cameroon, 

a previous study in 1992 reported psychological pressure, 
promiscuity associated with increased prevalence of 
hypertension (22). With increase carceral population in 
Cameroon, it was therefore important for us to assess the 
prevalence of hypertension among prisoners to identify the 
associated factors (23).

Methods

Ethical statement

This work was approved by the institutional board of the 
Faculty of Medicine and Biomedical Sciences, University 
of Yaoundé I, Cameroon. This work was carried out in 
accordance with the declaration of Helsinki (24).

Study design and setting

We conducted a cross-sectional study from January to July 
2017 among prisoners at the Yaoundé Central Prison. This 
is the main prison in Yaoundé, the capital city of Cameroon 
(SSA), with a population of 2 million individuals. The 
carceral population is evaluated at 4,859 inmates in July 
2017. This prison was initially built for 800 prisoners. It 
consists of 206 rooms divided into 13 quarters. Promiscuity 
and malnutrition rate are high among prisoners. Bedding 
condition are poor: most of prisoners sleep on mattress laid 
on the floor. Physical activities are rare (25). There are only 
two doctors for managing all prisoners.

Variables and measurements

We included consenting subjects, seen in the in-prison 
clinic. Subjects were approached regardless of the duration 
of diagnosis or follow-up. Pregnant women, patients with 
in-prison stay less than three months, patients not seen 
at the second passage and non-consenting patients were 
excluded. According hypertension prevalence in Cameroon, 
minimal sampling was calculated at 320 prisoners. 
Administrative authorizations were obtained prior to the 
completion of this study.

The screening was conducted by trained medical 
personnel at the clinic. All participants were subjected 
to a face-to-face interview. All prisoners, consenting to 
participate, where seen twice at 1-month interval. Data 
were collected (using a standardized questionnaire) on 
demographics, incarceration characteristics (duration, 
the reason of detention, the severity of condemnation, 
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the number of monthly visit), smoking habits and alcohol 
consumption, diabetes and hypertension history including 
drugs treatment and complications and other cardiovascular 
risk factors. 

The physical examination included BP and anthropometric 
measurements. BP (systolic and diastolic) was measured in 
chair-seated patients at left arm after 5 minutes by the same 
medical personnel. BP measurements were performed using 
automated sphygmomanometers (OMRON, Kyoto, Japan), 
with appropriate cuff size. Mean BP of both visits was 
registered. Weight (in kg) was measured in participants on 
light clothing using an automated scale. Height (in m) was 
measured using a wooden platform and a height rule. Body 
mass index was calculated as weight (kg)/height (m) × height 
(m). Waist circumference was measured between the iliac 
crest and the lower rib margin and the hip circumference 
was measured at the intertrochanteric level. The selection 
process is summarized on Figure 1.

Definitions

Hypertension was defined as a BP ≥140 mmHg (systolic) 
and/or 90 mmHg (diastolic). People with a previous 
diagnosis or treatment for hypertension were also 
considered as hypertensive. Obesity was defined as a BMI of 
≥30 kg/m², and overweight was defined as a BMI between 
25 and 29.9. Sedentary lifestyle was defined as the absence 
of any physical activity (absence of at least 3 walking 
episodes of 45 min in a week).

Waist circumference >94 cm in men or 80 cm in women 

was considered to be high. Excessive alcohol consumption 
was based on intake either more than 3 (2 for women) 
standard glasses of wine per day or more than 10 (5 for 
women) local beers per week. Traditional alcohol beverage 
was not assessed. Participants who smoked at least one 
cigarette per day were classified as current smokers.

Low social class was determined by monthly income less 
than 86.3 $US, middle social class by income between 86.3 
and 258.9 $US and high social class by income above this 
amount.

Reason for detention was classified according Cameroon’s 
penal code (2016 version) into felonies or crimes (an 
infraction punishable with death or with loss of liberty for 
a maximum of more than 10 years and fine where the law 
so provides) and offense (an infraction punishable with loss 
of liberty or with fine, where the loss of liberty may be for 
more than 10 days but not for more than 10 years, and the 
fine more than 43.2 $US). The crimes may be subdivided 
into minor (use or selling of drugs, the unauthorized use 
of a weapon, or robbery) and major (homicide, rape or 
embezzlement of public funds) crimes (26).

The monthly visit was classified as inexistent (if no visit), 
low (≤2 visits), frequent (3–19 visits), and very frequent  
(≥10 visits). 

Weekly leave permission of 0 was considered as low. A 
rate of 1–2 leaves per week was classified as average as and 
more than 2 per week as high. 

Promiscuity was defined by a cell occupation rate of 
5–19 inmates per cell. High promiscuity by a number of 
20–40 inmates per cell and very high promiscuity by >40 
inmates per cell. A number <5 inmates by cell defined no 
promiscuity. 

Sentence severity was classified into short (<5 years), 
average (5 to less than 15 years) and severe (>15 years). By 
the same, an incarceration length <5 years was considered 
as short, between 5 and 15 years as average and more than  
15 years was high.

Statistical analysis

Data were analyzed using Statistical Package for Social 
Sciences (SSPS Inc., Chicago, Illinois, USA) V.20.0 and 
EPI-INFO V.3.5 software. Results are summarized as 
counts and percentages for qualitative variables and mean 
and standard deviations (SD) for quantitative variables. 
Groups comparisons used Chi-square tests and equivalents 
for qualitative variables and student t-test, analysis of 
variance for quantitative variables We calculated the odds 

Yaoundé Central population

4,859 inmates

1rst visit included 

469 inmates

Excluded 

32 (absent at the second visit)

Finally included 

437 inmates

Excluded:

Pregnant women: 6

In prison stay <3 months: 264

Refused to participate or didn’t 

present themselves: 4,120

Figure 1 Patient flow chart. 
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for each parameter studied in inmates having hypertension 
compared with those who do not have hypertension. A P 
value <0.05 was used to characterize statistically significant 
results. Using significant parameters, a multivariate analysis 
by logistic regression will be made.

Results

Participants

A total of 437 inmates were included, of which 344 (78.7%) 
were males, and the mean age was 37 years (95% CI: 35.9–
38.3). The 20 to 39 years age group were the most frequent 
with 281 (64.7%) patients (Figure 2). The mean prison stay 
was 29.1 months (95% CI: 25.7–32.8). Among them, 173 
(39.6%) inmates were hypertensive. Mean systolic BP was 
128.4 mmHg (95% CI: 126.3–130.7). Mean diastolic BP 
was 84.4 mmHg (95% CI: 81.7–84.2). Both mean systolic 
and mean diastolic BP increased with age (P<0.001). 
Isolated diastolic hypertension was found in 39 (22.5%) of 
hypertensive inmates, while isolated systolic hypertension 
and systolic-diastolic hypertension where respectively found 
in 35 (20.2%) and 99 (57.3%) hypertensive inmates.

Main data

Sedentary lifestyle (91.1%), smoking (31.6%) and alcohol 
(28.1%) were the main cardiovascular risk factors among 
inmates. The CVRFs are presented in Table 1. Age  
≥40 years (P<0.0001), alcohol consumption (P=0.04) and 
obesity (P<0.0001) were associated with hypertension. 

Low social class was the most frequent, found in 241 
inmates (55.1%), followed by a high social class in 122 
inmates (27.9%). Among those inmates, 226 (51.7%) of 
them were accused guilty, 94 (21.5%) were condemned 
for less than 5 years, 74 (16.9%) were condemned for 5 to 

15 years and 43 (9.8%) for more than 15 years. Visit rate 
was inexistent in 54 (12.4%), low in 198 (45.3%), frequent 
in 143 (32.7%) and very frequent in 43 (9.8%) inmates. 
Weekly permission leave was low for 412 (94.3%), average 
for 17 (3.9%), and high for 8 (1.8%) inmates. Promiscuity 
was common in prison cells. According to cell occupation 
rate, very high promiscuity was frequent in 190 (43.5%), 
followed by high promiscuity in 106 (24.2%), promiscuity 
in 89 (20.4%) and no promiscuity in 52 (11.9%) inmates.

Many inmates exhibit comorbidities. Tuberculosis was 
the main comorbidity in 37 (8.5%) inmates, followed by 
HIV in 25 (5.7%) inmates and scabies in 21 (4.8%) inmates.

Many detention variables were associated with 
hypertension in univariate analysis. Social class (preferentially 
in a higher class (P=0.002) and middle social class (P=0.001). 
There was no association with low social class (P=0.39). 
Concerning reason of detention, offense (P=0.005) and 
major crime (P<0.0001) were associated with hypertension. 
The judiciary sentence been accused of guilty (P=0.049) and 
also having a severe sentence (P=0.0002) were associated 
with hypertension. The incarceration length was also 
associated with hypertension with P<0.0001 for short stay, 
P=0.002 for average stay and P=0.02 for a long stay. Cell 
occupation rate was also associated with hypertension, 
with P=0.03 in very high promiscuity cells inhabitants 
and P=0.006 for no promiscuity cells inhabitants. There 
was no association with a monthly visit and weekly leave 
authorization. 

In multivariate analysis, only age (>40 years), middle 
social class and alcohol consumption were associated with 
hypertension among inmates (Table 2).

Discussion

We carried out this cross-sectional study to assess the 
prevalence of hypertension and their associated risk factors 
among a group of prisoners in an sub-Saharan African 
setting. This study represents the first published analysis of 
hypertension in a specific population of inmates in Africa. 

Non-communicable disease among prisoners has not 
been fully explored in Africa (27-29). Hypertension’s 
burden among prisoners particularly is still poorly known 
in Africa. Few studies on its prevalence and risk factors have 
been carried out (22). Hypertension prevalence is known to 
be increased among inmates in a western country (30-32).  
However, there is no data in Africa and particularly in 
Cameroon for its prevalence and risk factors. 

This study should be interpreted in light of some 
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Table 1 Risks factors associated with hypertension among inmates

Variables Overall Hypertension+, n (%) Hypertension−, n (%) OR (95% CI) P

Sex 

Male 341 136 (78.6) 205 (77.7) 1.0 (0.7–1.7) 0.4

Female 96 37 (21.4) 59 (22.3)

Age ≥40 years 150 89 (59.3) 51 (40.7) 3.5 (2.3–5.3) <0.0001

Social class

Low 241 94 (39.0) 147 (61.0) 0.9 (0.6–1.4) 0.39

Middle 74 18 (24.3) 56 (75.7) 0.4 (0.2–0.8) 0.001

High 122 61 (50.0) 61 (50.0) 1.9 (1.2–2.8) 0.002

Diabetes 27 13 (48.1) 14 (51.9) 1.4 (0.7–3.2) 0.2

Obesity 51 27 (52.9) 24 (47.1) 1.8 (1–3.3) 0.02

Smoking 138 62 (44.9) 76 (55.1) 1.4 (0.9–2.1) 0.06

Alcohol consumption 123 57 (46.3) 66 (53.7) 1.5 (0.9–2.2) 0.04

Sedentary lifestyle 398 158 (39.7) 240 (60.3) 1.0 (0.5–2.1) 0.44

Visit rate (per month)

Inexistent 54 20 (37.0) 34 (63.0) 0.9 (0.5–1.6) 0.34

Low 197 83 (41.9) 114 (58.1) 1.2 (0.8–1.8) 0.18

Frequent 143 52 (36.4) 91 (63.6) 0.8 (0.5–1.2) 0.16

Very frequent 43 18 (41.9) 25 (58.1) 1.11 (0.6–2.1) 0.69

Weekly permission leave

Low 412 164 (39.8) 248 (60.2) 1.2 (0.5–2.7) 0.36

Average 17 8 (47.1) 9 (52.9) 1.4 (0.5–3.6) 0.26

High 8 2 (25.0) 6 (75.0) 0.5 (0.05–4.9) 0.3

Judiciary sentence

Accused guilty 226 81 (35.8) 145 (64.2) 0.7 (0.5- 1.0) 0.04

Short sentence 94 36 (38.3) 58 (61.7) 0.9 (0.6–1.5) 0.38

Average sentence 74 28 (37.8) 46 (62.2) 0.9 (0.5–1.5) 0.37

Long sentence 43 28 (65.1) 15 (34.9) 3.2 (1.7–6.2) 0.0002

Reason of detention

Offense 250 86 (34.4) 164 (65.6) 0.6 (0.4–0.9) 0.005

Minor crimes 67 22 (32.8) 45 (67.2) 0.7 (0.4–1.2) 0.09

Major crimes 120 66 (55.0) 54 (45.0) 2.4 (1.6–3.8) <0.0001

Length of incarceration

Low 387 141 (36.4) 246 (63.6) 0.3 (0.2–0.6) <0.0001

Average 41 25 (61.0) 16 (39.0) 2.6 (1.3–5.0) 0.002

Long 9 7 (77.8) 2 (22.2) 5.5 (1.1–26.9) 0.02

Promiscuity

No promiscuity 52 29 (55.8) 23 (44.2) 2.2 (1.2–3.8) 0.006

Low promiscuity 89 37 (41.6) 52 (58.4) 1.1 (0.7–1.8) 0.32

High promiscuity 106 42 (39.6) 64 (60.4) 1.0 (0.6–1.6) 0.49

Very high promiscuity 190 65 (34.2) 125 (65.8) 0.7 (0.4–1) 0.03
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limitations. Our study population was small compared 
to other studies done on this subject. Another limitation 
was the fact that the study relied on a population census 
that was not designed to explicitly measure the effect of 
exposure to incarceration (length). Our capacity to make 
causal inferences is limited by the cross-sectional design of 
the study.

Hypertension prevalence was 39.6% in Yaoundé central 
prison. This is higher than 21.4% found by Ndongmo et al. 
in 1992 (22). But hypertension definition and classification 
were different in those days resulting in a probable 
misdiagnosis (33). This hypertension prevalence was also 
higher than the national hypertension prevalence, similarly 
to Wang et al. findings (30). Main CVRFs were a sedentary 
lifestyle, smoking, alcohol, and obesity. As reported by 
Herbert and Ritter, physical activity and obesity were low 
among prisoners, while smoking and alcohol consumption 
are increased (34,35). Increased hypertension prevalence 
could be related to stress and poor feeding of prisoners 
(36,37). As in the normal population, hypertension 
prevalence increased with age.

Detention variables associated with hypertension included:
 Social class: preferentially in a higher class (P=0.002) 

and middle social class (P=0.001). It might due to the 
reduction of income or increased stress;

 Length of incarceration: short (P<0.0001), average 
(P=0.002) and long incarceration (P=0.02) were 

associated with hypertension. This was similar 
to Silverman et al. findings, showing an increase 
of hypertension with incarceration duration (31). 
Otherwise, Howell et al. showed that BP is high or 
uncontrolled among ancient prisoners (32);

 The reasons for detention: major offense (P=0.04) 
and major crime (P<0.0001) were associated with 
hypertension. This can be related to sentence severity;

 Judiciary sentence: been accused guilty (P=0.049) 
and also having a severe sentence (P=0.0002) were 
associated with hypertension. This could be related 
to the incarceration duration. People accused guilty 
can spend years in prison before any trial; 

 Cell occupation rate: very high promiscuity cells 
inhabitants (P=0.03) and no promiscuity cells 
inhabitant (P=0.006) were also associated with 
hypertension. We hypothesized that no promiscuity 
cell inhabitants were from high social class and 
people living in very high promiscuity stress are 
more at risk of stress.

Regarding the high prevalence of hypertension and some 
CVRFs among prisoners, there is a need to implement 
preventive strategies for hypertension. This goes through 
a precise screening of patients with multiples CVRFs, diet 
modification, alcohol and smoking cessation policies and 
increase physical activity. It would be therefore important 
to increase caregiver’s number in order to optimize 
prisoners care. Meda et al. emphasized on health promotion 
among prisoners for preventing diseases and strengthening 
prisoners’ resilience but they only prioritized infectious 
diseases (38).

Conclusions

This study is the first of its type in Cameroon. Prevalence 
of hypertension in the Yaoundé Central Prison of was 
39.6%. Risk factors for hypertension among prisoners 
included detention variables such as middle and high social 
class inmates, the sentence for a major crime or major 
offense, a severe sentence, the incarceration length, and 
no and high promiscuity. Due to the high prevalence of 
hypertension among those group of prisoners, there is a 
need to implement preventive strategies for hypertension in 
prison. 
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