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ABSTRACT 
 
Prisons are environments that have been characterised by high rates of communicable diseases 
until recently when the prevalence of cardiovascular diseases have been assessed, and high 
prevalence found. This study, involving 160 inmates assessed the prevalence of cardiovascular risk 
factors among prisoners in the Ashanti Region of Ghana. BMI, waist circumference and blood 
pressure of all participants were checked. Additionally, lifestyle and dietary factors such as exercise 
and fruit intake as well as medical history of inmates were assessed. Fasting blood samples were 
taken and analysed for lipid profile and FBG. The mean systolic blood pressure of study participants 
was 141.1±23.2 mmHg, diastolic 88.9±15 mmHg, BMI 22.8±4.1 kg/m2, waist circumference 81±10.3 
cm, FBG 4.3±0.9 mmol/L, HDL 1.4±0.4 mmol/L and triglycerides 1.1±0.6 mmol/L. Prevalence of 
hypertension and dyslipidaemia was 57.5% each. Prevalence of metabolic syndrome was 8.1%, and 
21.9% had two cardiovascular risk factors. In conclusion prevalence of dyslipidaemia and elevated 
blood pressure were high among inmates and cardiovascular risk factors were higher among female 
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inmates compared to males. Most inmates were sedentary and occasionally consumed fruits. 
Interventions of appropriate dietary provision and exercise schedule should begin within Ghanaian 
prisons to curb this menace.  
 

 
Keywords: Cardiovascular diseases; metabolic syndrome; inmates; prisons; risk factors. 

 

1. INTRODUCTION 
 
Cardiovascular diseases are a significant public 
health concern, and their occurrence is firmly 
attributed to modifiable risk factors [1]. These 
modifiable risk factors include elevated blood 
pressure, diabetes or glucose intolerance, 
dyslipidaemia and central obesity [2]. According 
to the National Cholesterol Education 
Programme, Adult Treatment Panel III, the 
presence of at least any three of these factors 
within an individual satisfies the diagnostic 
criteria for metabolic syndrome and it is a 
significant predictor of future mortality and 
morbidity [3].  
 
Prisons are stressful environments with meal 
provisions that predisposes to cardiovascular 
diseases [4,5]. In a study conducted in Istanbul, it 
was documented that cardiovascular diseases 
are the most common cause of natural death 
among prisoners [6]. Additionally, in the United 
States, prisoners had a higher risk of 
cardiovascular diseases compared to the general 
population even with adjustments for important 
socio-demographic factors [7]. Inappropriate diet, 
smoking, high alcohol consumption as well as 
physical inactivity have been outlined as the 
primary causes of metabolic risk markers within 
prisons [8].  
 
The 2012 annual report on inmate mortality by 
the Ghana Prisons Service indicates that 
cardiovascular disease is the major cause of 
mortality among Ghanaian inmates. 
 
Older inmates aged forty (40) and above are of 
increasing concern with regards to 
cardiovascular risk and health status compared 
to younger ones [9]. This may be because 
increasing age is an independent risk factor                     
for cardiovascular disease coupled with the 
stressful prison environment and inappropriate 
diet [10,11]. High prevalence of cardiovascular 
diseases among inmates adds to the cost of                
their basic care which is already a burden                       
for developing countries like Ghana but early 
assessment of these risk factors can                   
enable timely interventions to be implemented 
[12-14]. 

The primary aim of this study was to assess             
the prevalence of cardiovascular risk factors 
among older prisoners in the Ashanti Region of 
Ghana. 
 

2. METHODS 
 

2.1 Study Population 
 
A sample size of one hundred and sixty was 
used for the study to make findings more 
applicable to the inmate population. The 
Cochran’s formula was used to estimate the 
minimal sample size (Cochran, 1977). Below is 
the calculation; 
 
Sample size = Z1-α/2

2
p(1-p)/d

2 

 

Z1-α/2
2= 1.96 for confidence interval of 95% 

p = Expected proportion in a population based on 
previous reports is 0.11 
d = absolute error of precision which taken as 
0.05 for this study. 
 
Sample size = 1.96

2
×0.11(1-0.11)/0.05

2 

Sample size = 3.8416×0.11(0.89)/0.0025 
Sample size = 151 
 
The 160 inmates were from the Kumasi central 
(131), Kumasi female (10) and Manhyia local 
prisons (19) all in the Ashanti Region of Ghana. 
Prison officers helped in the selection of inmates 
who met the inclusion criteria. In all, the study 
was explained to 169 inmates who qualified to 
partake in the study but only 160 consented to 
participate.  
 

2.2 Inclusion and Exclusion Criteria 
 

Inmates aged forty and above who had been 
within prison for more than three months formed 
the inclusion criteria. Inmates who were less    
than forty years and those who were ill were 
excluded. 
 
2.3 Data Collection 
 

A detailed questionnaire was used to collect 
information on socio-demographic characteristics 
of inmates, medical history and voluntary 
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exercise. About 5 ml of fasting blood sample of 
each participant was taken and analysed for lipid 
profile and FBG. About 2 mls of the sample taken 
was dispensed into a fluoride tube for glucose 
analysis and the remaining sample into an 
activator gel tube for the analysis of lipids. The 
blood samples were kept in an ice chest 
containing ice packs and transported to the 
clinical analysis laboratory of KNUST for the 
biochemical analysis. The samples for lipid 
profile analysis were centrifuged for ten minutes 
at a speed of 4000 rotation per minute (r.p.m) 
using the eppendorf centrifuge 5804 to obtain the 
serum for the analysis. Lipid profile and FBG 
were analysed using the Randox rx monza semi-
automated spectrophotometer. FBG (mmol/L) 
was used to classify inmates as hypoglycaemic 
(>3.5), normoglycaemic (>5.6), pre-diabetic (5.6-
7.0) and diabetic (>7.0) (ADA, 2010). Serum low 
density lipoprotein cholesterol (LDL-c) of (≥ 4.12 
mmol/L) and total cholesterol (TC) of (≥ 5.18) 
were classified as high [15]. Weight and height 
were also measured and used to calculate BMI 
(weight/height in metres2). Waist circumference 
of all inmates was taken with a plastic tape and 
systolic and diastolic blood pressure of study 
participants was taken twice using a digital 
sphygmomanometer. The latter reading was 
used for the analysis. This was used to classify 
participants as normotensive (< 120/80 mm Hg), 
pre hypertensive (120-139 mm Hg systolic and or 
diastolic 80-89 mm Hg) and hypertensive (> 
140/90 mm Hg). 
 
Metabolic syndrome was characterized by the 
components defined by the NCEP ATP III. These 
components include central obesity (waist 
circumference ≥ 102 cm in men and ≥ 88cm in 
women), elevated blood pressure (≥ 130 mmHg 
systolic and or ≥ 85 mmHg diastolic), impaired 
fasting plasma glucose (≥ 5.6 mmol/L), 
decreased high density lipoproteins cholesterol 
(HDL-c) (˂ 1.03 mmol/L) and elevated 
triglycerides (≥ 1.7 mmol/L). BMI was used to 
categorize inmates as underweight (>18.5 
kg/m2), normal (18.5-24.9 kg/m2), overweight 
(25-29.9 kg/m

2
) and obese (>30 kg/m

2
) [16]. 

 

2.4 Ethical Consideration 
 

Ethical approval for the study was granted by the 
Committee on Human Research Publication and 
Ethics (CHRPE), School of Medical Sciences, 
KNUST, Kumasi; ref CHRPE/AP/407/16. 
Approval was also sought and granted by the 
Ghana Prisons Service headquarters before data 
collection at the prison facilities. Inmates who did 
not consent to the study were excluded and 

those that consented signed or thumb-printed a 
consent form. 
 

2.5 Data Analysis 
 
IBM SPSS version 20 was used for the analysis 
of data. Student T- test was used to compare the 
means of parameters of the study and chi-square 
was used to compare categorical data. A p-value 
of <0.05 was set as statistically significant.  
 

3. RESULTS 
 

A total of one hundred and sixty (160) prisoners 
took part in the study of which 10 (6.3%) were 
females and the rest were males (93.8%). With 
respect to age distribution, 40.6% of the inmates 
were within the age range of 40-45, 22.5% within 
46-50, 15.6% within 51-55, 6.9% within 56-60 
and 14.4% were more than 60 years old.                
Table 1 displays the socio-demographic and 
incarceration characteristics of inmates. 
 
Table 2 shows the means of metabolic 
parameters. The mean systolic and diastolic 
blood pressure of all study participants was 
141.1±23.2 mm Hg and 88.9±14 mm Hg 
respectively. Mean BMI and waist circumference 
were 22.8±4.1 kg/m2 and 81.1±10.3 cm 
respectively for all participants. Differences in 
BMI, diastolic blood pressure, FBG and 
triglycerides were statistically significant between 
males and females with females recording higher 
means for all with the exception of triglycerides. 
 

Table 3 shows the metabolic characteristics of 
study participants. The overall prevalence of 
hypertension was 57.5% among all inmates 
followed by pre-hypertension (28.8%). 
Normotensive subjects constituted 13.8% of the 
total study population. Data on lipid profile was 
missing for one person. In total, those with 
dyslipidaemia constituted 57.5% of the study 
population. Prevalence of pre-diabetes, 
hypertension, overweight, obesity and metabolic 
syndrome was significantly higher in females 
compared to males. 
 

Table 4 shows the physical activity levels of 
inmates. Most inmates were sedentary (55%) 
and those who exercised only did so occasionally 
(13.8%). 
 
Table 5 shows the past medical history of 
inmates. Inmates with known hypertension 
constituted 11.9%. Out of this percentage, 10.6% 
were on medication but none was on                     
special diet. 
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Table 1. Socio-demographics and incarceration characteristics of participants 
 

Variable Total  
n (%) 

Gender  
Male 150 (93.8) 
Female 10 (6.3) 
Age  
40-45 years 65 (40.6) 
46-50 years 36 (22.5) 
51-55 years 25 (15.6) 
56-60 years 11 (6.9) 
>60 years 23 (14.4) 
Education  
None 30 (18.8) 
JHS* 85 (53.1) 
SHS* 38 (23.8) 
Tertiary 7 (4.4) 
Marital status  
Single 24 (15) 
Married 101 (63.1) 
Divorced 28 (17.5) 
Widowed 7 (4.4) 
Religion  
Christian 122 (76.3) 
Muslim 33 (20.6) 
Traditionalist 2 (1.3) 
None 3 (1.9) 
Previous occupation  
Low income 133 (83.1) 
Medium income 17 (10.6) 
High income 10 (6.3) 
Length of sentence  
<1 year 6 ( 3.8) 
1-10 years 58 (36.2) 
11-20 years 58 (36.2) 
21-30 years 19 (11.9) 
31-40 years 3 (1.9) 
Life imprisonment 8 (5.0) 
Remand 8 (5.0) 
Length of stay  
<1 year 40 (25.0) 
1-2 years 27 (16.9) 
3-5 years 33 (20.6) 
>5 years 60 (37.5) 
Data is presented in percentages and frequencies with percentages in parenthesis. *JHS means Junior High 

School and SHS means Senior Secondary School 
 

4. DISCUSSION 
 
Male inmates dominated the study population 
and a majority of participants belonged to the 
lowest age of inclusion. This is consistent with 
the global data on the predominance of              
males on the penal system and the                      
higher rates of crime among younger persons 
[17]. 

The prevalence of dyslipidaemia (57.5%) and 
hypertension (57.5%) were high among inmates 
and these can be attributed to inappropriate diet 
and high rates of physical inactivity observed 
[18,19]. Elevated serum LDL, reduced HDL and 
hypertension are prominent metabolic risk factors 
and predispose inmates to cardiovascular 
diseases [20].  Continual treatment and control of 
high blood pressure is essential in reducing 
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future cardiovascular risk [21] but only 11.9% of 
all those whose blood pressure satisfied the 
diagnostic criteria for hypertension had been 
diagnosed and out of this percentage 10.6% 
were on medication but none of them was on 
special diet. Meanwhile, the 2012 Ghana              
prisons service annual report indicated that 

cardiovascular diseases are the leading cause of 
death among Ghanaian inmates. Other studies 
have also reported under diagnoses of diseases 
among prisoners [22,23] and this calls for regular 
health screening and improved health care for 
inmates.  

 
Table 2. Means of metabolic characteristics of study participants 

 
Parameters Mean ± SD Gender P-value 

Male Female 
BMI (kg/m2) 22.8±4.1 22.5±3.8 26.9±5.5 0.032* 
Systolic(mm Hg) 141.1±23.2 140.5±23.7 149.3±11.4 0.050 
Diastolic 
(mm Hg) 

88.9±14 88.4±14.2 96.7±9.0 0.019* 

FBG 
(mmol/L) 

4.3±0.9 4.3±0.9 5.0±0.9 0.038* 

HDL-c 
(mmol/L) 

1.4±0.4 1.4±0.4 1.4±0.2 0.821 

LDL-c 
(mmol/L) 

3.0±1.0 2.9±1.0 3.4±0.8 0.151 

Triglycerides 
(mmol/L) 

1.1±0.6 1.1±0.7 0.9±0.3 0.045* 

Total Cholesterol 
(mmol/L) 

4.9±1.3 4.9±1.3 5.2±1.0 0.421 

Waist Circumference (cm) 81.1±10.3 81.0±10.1 83.2±13.2 0.613 
Means of parameters are presented by gender.  Independent sample T- test was used to compare males and 

females. *Significant differences exist at p˂0.05 

  
Table 3. Prevalence of cardiovascular risk factors among inmates 

 
Variables Total 

n(%) 
Male 
n(%) 

Female 
n(%) 

P-value 

Blood Pressure     
Normotensive 22 (13.8) 22(14.7) 0(0)  
Prehypertension 46 (28.8) 45 (30.0) 1(10) 0.094 
Hypertension 92 (57.5) 83 (55.3) 9 (90)  
Fasting blood glucose     
Hypoglycaemia 11 (6.9) 11 (7.3) 0 (0)  
Normal blood glucose 142 (88.8) 135 (90.0) 7 (70) <0.001* 
Pre-diabetes 5 (3.1) 2 (1.3) 3 (30)  
Diabetes 2 (1.2) 2 (1.3) 0 (0)  
BMI     
Underweight 11 (6.9) 11 (7.3) 0 (0)  
Normal weight 113 (70.6) 109(72.7) 4 (40) 0.005 
Overweight 26 (16.2) 23 (15.3) 3 (30)  
Obese 10 (6.2) 7 (4.7) 3 (30)  
Waist circumference     
Normal waist circumference 149 (93.1) 143(95.3) 6 (60) 0.002* 
Central obesity 11 (6.9) 7 (4.7) 4 (40)  
Lipid profile     
Normal lipid levels 67 (41.9) 63 (42.3) 4 (40) 1.000 
Dyslipidaemia 92 (57.5) 86(57.7) 6 (60)  
Metabolic syndrome (> 2 parameters) 13 (8.1) 9 (6.0) 4 (40) 0.004* 

Categorical data on cardiovascular risk factors. Gender groupings were compared using chi-square test. 
*Significant differences exist at p˂0.05 
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Table 4. Physical activity and fruit intake by 
inmates 

 

Variable  Frequency  
n(%) 

Voluntary exercise  
Yes  72(45) 
No  88(55) 
Time spent on exercise 
<30 minutes 31(19.4) 
30 minutes 20(12.5) 
45 minutes 16(10) 
>45 minutes 5(3.1) 
Frequency of exercise  
Daily  29(8.1) 
Weekly  19(11.9) 
Monthly  2(1.3) 
Occasionally  22(13.8) 
Frequency of fruit intake 
Daily  3(1.6) 
Weekly  10(6.3) 
Monthly  9(5.6) 
Occasionally  84(52.5) 
Never 54(33.8) 

Data is presented categorically with percentage in 
parenthesis 

 

Table 5. Medical history of inmates 
 

Variable Frequency 
n(%) 

Presence of chronic condition 
Yes  24(15) 
No  136(85) 
Type of chronic condition 
Hypertension  19(11.9) 
Diabetes  3(1.9) 
Dyslipidaemia  0(0) 
Hypertension and diabetes  1(6) 
Medication for chronic disease 
Yes  17(10.6) 
No  7(4.4) 
Special diet for chronic disease 
Yes  0(0) 
No  24(15) 

Data is presented categorically with percentage in 
parenthesis 

 

Inmates who were overweight or obese by BMI 
constituted 22.6%. The prevalence of central 
obesity (6.9%) was low especially among male 
inmates. Most studies conducted in developed 
countries have found a higher mean BMI than 
what was found in this study. Leigey and 
Johnston [24] recorded a mean BMI of 28.8 
among prisoners in the United States. Togas, 
Raikou [25] found a mean BMI of 25.68 among 
Greece prisoners. 

The prevalence of diabetes was 1.2% and this 
may be linked to the low prevalence of obesity 
especially central obesity observed in this study. 
Other studies have however reported a relatively 
higher prevalence than what was found in this 
study. Bai, Befus [26] for instance reported a 
prevalence of 5.1%. Some inmates were 
hypoglycaemic (6.9%) and this can suggest 
improperly managed diabetes or hunger [27]. 
Hypoglycaemia is associated with aggressive 
behaviour and can interfere with the reformation 
process [28].  

 
The proportion of inmates with metabolic 
syndrome was 8.1%. The prevalence of 
metabolic syndrome was higher among female 
inmates compared to males. Metabolic syndrome 
poses a double fold risk to the development of 
cardiovascular diseases and a five-fold risk to the 
development of diabetes mellitus [29]. The 8.1% 
prevalence of metabolic syndrome among the 
participants of this study is substantially lower 
than the 18% prevalence reported in a study 
among the free Ghanaian population by Akpalu 
[30]. Silverman-Retana, Lopez-Ridaura [31] 
however reported a 2.91% prevalence among 
inmates included in their study and this is less 
than what was found in this study. Fruits and 
vegetables are protective against metabolic risk 
conditions but inmates consumed these 
occasionally. 
 
The mean BMI, mean diastolic and systolic blood 
pressure and mean FBG were significantly higher 
for female inmates. Female inmates present with 
more health challenges compared to their male 
counterparts. Prisons are male dominated 
environments with meal provision and routines 
that suit males better than females. The prison 
system should therefore be reformed for the 
benefit of females.  

 
5. CONCLUSION 
 
Inmates had a high prevalence of hypertension 
(57.5%) and dyslipidaemia (57.5%), but the 
prevalence of diabetes and obesity were low. 
Most inmates were sedentary and occasionally 
consumed fruits. Females had a higher 
prevalence of cardiovascular risk factors 
compared to their male counterparts. Frequent 
health screening, initiation of exercise 
programmes and appropriate dietary provision 
should commence within prisons as measures to 
curb metabolic risk factors among prisoners. 
Blood pressure check can be done routinely to 
detect cases of hypertension. 



 
 
 
 

Agyapong et al.; CA, 7(3): 1-8, 2018; Article no.CA.40399 
 
 

 
7 
 

CONSENT 
 
As per international standard or university 
standard, patient’s written consent has been 
collected and preserved by the authors. 
 

ETHICAL APPROVAL 
 
As per international standard or university 
standard, written approval of Ethics committee 
has been collected and preserved by the authors. 
 

ACKNOWLEDGEMENT 
 
We are grateful to the Ghana Prisons Service for 
the assistance during data collection at the prison 
facilities. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. World Health Organization. Global atlas on 

cardiovascular disease prevention and 
control: Policies, strategies, and 
interventions. Geneva: WHO; 2011. 
Available:www.who.int./cardiovascular_dise
ases/publications/atlas.../en/ 

2. Toth PP, Henriksson KM, Palmer MK. 
Metabolic syndrome and low-density 
lipoprotein cholesterol (LDL-C) goal 
attainment in the National Health and 
Nutrition Examination Survey (NHANES) 
(2003–2012); 2016. 

3. Lorenzo C, Williams K, Hunt KJ, Haffner 
SM. The National Cholesterol Education 
Program–Adult Treatment Panel III, 
International Diabetes Federation, and 
World Health Organization definitions of the 
metabolic syndrome as predictors of 
incident cardiovascular disease and 
diabetes. Diabetes Care. 2007;30(1):8-13. 

4. Binswanger IA, Krueger PM, Steiner JF. 
Prevalence of chronic medical conditions 
among jail and prison inmates in the United 
States compared with the general 
population. Journal of Epidemiology and 
Community Health. 2009:jech. 2009; 
090662. 

5. Hannan-Jones M, Capra S. Prevalence of 
diet-related risk factors for chronic disease 
in male prisoners in a high secure prison. 
European Journal of Clinical Nutrition. 
2016;70(2):212-6. 

6. Ünal V, Ünal EÖ, Çetinkaya Z, İmalı M, 
Gürler S, Koç S. Custody and prison 
deaths autopsied in Istanbul between 2010 
and 2012. Journal of Forensic and Legal 
Medicine. 2016;39:16-21. 

7. Binswanger IA, Krueger PM, Steiner JF. 
Prevalence of chronic medical conditions 
among jail and prison inmates in the United 
States compared with the general 
population. Journal of Epidemiology & 
Community Health. 2009:jech. 2009; 
090662. 

8. World Health Organization. Prisons and 
health. Regional Office of Europe, 
Copenhagen, Denmark; 2014. 

9. Ahalt C, Trestman RL, Rich JD, Greifinger 
RB, Williams BA. Paying the price: The 
pressing need for quality, cost, and 
outcomes data to improve correctional 
health care for older prisoners. Journal of 
the American Geriatrics Society. 
2013;61(11):2013-2019. 

10. Berry JD, Dyer A, Cai X, Garside DB, Ning 
H, Thomas A, et al. Lifetime risks of 
cardiovascular disease. New England 
Journal of Medicine. 2012;366(4):321-9. 

11. Michaud M, Balardy L, Moulis G, Gaudin C, 
Peyrot C, Vellas B, et al. Proinflammatory 
cytokines, aging, and age-related diseases. 
Journal of the American Medical Directors 
Association. 2013;14(12):877-82. 

12. La Vigne N, Samuels J. The growth & 
increasing cost of the federal prison 
system: Drivers and potential solutions. 
Washington, DC: Urban Institute; 2012. 

Available:http://www.urban.org/UploadedP
DF/412693-The-Growth-and-Increasing-
Cost-of-the-Federal-Prison-System pdf  

13. Li SD. Toward a cost-effective correctional 
system: New developments in community-
based corrections in China. Victims & 
Offenders. 2014;9(1):120-5. 

14. Schmitt J, Warner K, Gupta S. The high 
budgetary cost of incarceration. 
Washington. DC: Center for Economic and 
Policy Research; 2010. 

Available:http://www.cepr.net/documents/p
ublications/incarceration-2010-06 pdf  

15. Expert Panel on Detection E. Executive 
summary of the Third Report of the 
National Cholesterol Education Program 
(NCEP) expert panel on detection, 
evaluation, and treatment of high blood 
cholesterol in adults (Adult Treatment 
Panel III). Jama. 2001;285(19):2486. 

16. Organization WH. BMI classification; 2015. 



 
 
 
 

Agyapong et al.; CA, 7(3): 1-8, 2018; Article no.CA.40399 
 
 

 
8 
 

Available:http://www.who.int/bmi/index.jsp.
2016 

17. Enggist S, Møller L, Galea G, Udesen C. 
Prisons and health. World Health 
Organization; 2014. 

18. Cook EA, Lee YM, White BD, Gropper SS. 
The diet of inmates: An analysis of a 28-
day cycle menu used in a large county jail 
in the state of Georgia. Journal of 
Correctional Health Care. 2015;21(4):390-
9. 

19. Fawad DA, Saqib DM, Gul DAM, Jan DHU. 
Frequency of cardiovascular risk factors 
among prisoners. Pakistan Heart Journal. 
2012;43(1-2). 

20. Acharjee S, Boden WE, Hartigan PM, Teo 
KK, Maron DJ, Sedlis SP, et al. Low levels 
of high-density lipoprotein cholesterol and 
increased risk of cardiovascular events in 
stable ischemic heart disease patients: A 
post-hoc analysis from the COURAGE     
Trial (Clinical outcomes utilizing revascula-
rization and aggressive drug evaluation). 
Journal of the American College of 
Cardiology. 2013;62(20):1826-33. 

21. World Health Organization. A global brief 
on hypertension: Silent killer, global public 
health crisis. World; 2016. 

22. Vera-Remartínez E, Borraz-Fernández J, 
Domínguez-Zamorano J, Mora-Parra L, 
Casado-Hoces S, González-Gómez J, et 
al. Prevalence of chronic diseases and          
risk factors among the Spanish prison 
population. Rev Esp Sanid Penit. 
2014;16(2):38-47. 

23. Enggist S, Møller L, Galea G, Udesen C. 
Prisons and health: WHO Regional Office 
for Europe; 2014. 

24. Leigey ME, Johnston ME. The prevalence 
of overweight and obesity among aging 

female inmates. Journal of Correctional 
Health Care. 2015;21(3):276-85. 

25. Togas C, Raikou M, Niakas D. An 
assessment of health related quality of life 
in a male prison population in Greece 
associations with health related 
characteristics and characteristics of 
detention. BioMed Research International; 
2014. 

26. Bai JR, Befus M, Mukherjee DV, Lowy FD, 
Larson EL. Prevalence and predictors of 
chronic health conditions of inmates newly 
admitted to maximum security prisons. 
Journal of Correctional Health Care. 
2015;21(3):255-64. 

27. Desouza CV, Bolli GB, Fonseca V. 
Hypoglycemia, diabetes, and cardio-
vascular events. Diabetes care. 2010;33(6): 
1389-94. 

28. Benton D. The impact of diet on anti-social, 
violent and criminal behaviour. 
Neuroscience & Biobehavioral Reviews. 
2007;31(5):752-74. 

29. DeFina LF, Vega GL, Leonard D, Grundy 
SM. Fasting glucose, obesity, and 
metabolic syndrome as predictors of type 2 
diabetes. Journal of Investigative Medicine. 
2012;60(8):1164-8. 

30. Akpalu J, Akpalu A, Ofei F. The metabolic 
syndrome among patients with cardio-
vascular disease in Accra, Ghana. Ghana 
Medical Journal. 2011;45(4). 

31. Silverman-Retana O, Lopez-Ridaura R, 
Servan-Mori E, Bautista-Arredondo S, 
Bertozzi SM. Cross-sectional association 
between length of incarceration and 
selected risk factors for non-communicable 
chronic diseases in two male prisons of 
Mexico City. PloS One. 2015;10(9): 
e0138063. 

_________________________________________________________________________________ 
© 2018 Agyapong et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sciencedomain.org/review-history/23830 


