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Abstract 

Objective: To investigate the evolution of biochemical parameters in incarcerated 

women. Methods: An observational prospective study involving the entire incarcerated 

female population in a closed regime in Natal, Rio Grande do Norte, Brazil. Biochemical 

tests (fasting blood glucose, total cholesterol, triglycerides, LDL-c, HDL-c, non-HDL-c) 

performed in the years 2012 (n = 180) and 2015 (n = 89) were compared using the 

Mann-Whitney, Wilcoxon and Chi-squared tests. Results: There was a high prevalence 

of low HDL-c, high Non-HDL-c and isolated hypertriglyceridemia in both years of the 

study. After three years of incarceration, the cohort of inmates showed an increase in 

fasting blood glucose concentrations (62.2mg/dL to 87.9mg/dL, p<0.001), total 

cholesterol (163.3mg/dL to 184.9mg/dL, p = 0.007), non-HDL-c (120.8mg/dL to 

138.2mg/dL, p = 0.023), triglycerides (96.7mg/dL to 150.2mg/dL, p = 0.024) and HDL-c 

(42.5mg/dL to 46.7mg/dL, p = 0.012). Conclusion: Important biochemical changes 

occurred during incarceration which may favor development and worsening of chronic 

non-communicable diseases, highlighting the need to intensify health actions in the 

prison environment. 

 

Keywords: Dyslipidemias. Diabetes Mellitus. Prisons. Women’s health. Nutrition for Vulnerable 

Groups. 

 

 

Resumo 

Objetivo: Investigar a evolução de parâmetros bioquímicos em mulheres privadas de 

liberdade. Métodos: Estudo observacional, prospectivo, envolvendo a totalidade da 

população feminina encarcerada em regime fechado de Natal, Rio Grande do Norte, 

Brasil. Foram comparados exames bioquímicos (glicemia de jejum, colesterol total, 

triglicerídeos, LDL-c, HDL-c, não-HDL-c), realizados nos anos de 2012 (n=180) e 2015 

(n=89), por meio dos testes de Mann-Whitney, Wilcoxon e Qui-quadrado. Resultados: 

Verificou-se elevada prevalência de HDL-c baixo, de Não HDL-c elevado e de 

hipertrigliceridemia isolada em ambos os anos do estudo. Após três anos de 

encarceramento, a coorte de detentas apresentou elevação nas concentrações da 

glicemia de jejum (62,2mg/dL para 87,9mg/dL, p<0,001), colesterol total (163,3mg/dL 

para 184,9mg/dL, p=0,007), não-HDL-c (120,8mg/dL para 138,2mg/dL, p=0,023), 

triglicerídeos (96,7mg/dL para 150,2mg/dL, p=0,024) e HDL-c (42,5mg/dL para 

46,7mg/dL, p=0,012). Conclusão: Durante o encarceramento, ocorreram importantes 

alterações bioquímicas que podem favorecer o desenvolvimento e agravamento de 

doenças crônicas não transmissíveis, evidenciando a necessidade de intensificar as 

ações de saúde no ambiente prisional. 
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INTRODUCTION 

The National Policy for Comprehensive Health Care for Persons Deprived of Liberty in the Prison System 

(PNAISP), instituted by Interministerial Ordinance No. 1/2014, provides for effective and systematic access to 

actions and services in the Unified Health System (SUS) for the entire population deprived of liberty in the 

prison itinerary - from pre-trial detainees at police stations and pre-trial detention facilities to convicted 

prisoners at state and federal prisons.  

However, there are still inequalities in access to public health policies in the prison setting which 

potentiate health vulnerabilities in this population.1,2 There is an insufficiency of educational actions for health 

promotion and disease prevention, high disease rates, in addition to poor medical care for detainees for 

treatment and rehabilitation.1-5 

Although the biggest challenges for SUS in the prison system are communicable diseases such as 

HIV/AIDS, syphilis, hepatitis, tuberculosis, leprosy and scabies,3,6 there is also increasing overweight and 

sedentarism in the prison environment,7-10 as well as heart and kidney problems, strokes, hypertension and 

diabetes10-13 due to the living conditions imposed on inmates. Thus, periodic monitoring of the health and 

nutrition status of persons deprived of their liberty is necessary. However, studies addressing this topic are still 

scarce in Brazil,2,5,10,14-21 particularly those focusing on nutritional epidemiology and risk factors for chronic non-

communicable diseases (NCDs) related to food and nutrition.17-20  

In this sense, this study prospectively evaluated the changes in the biochemical exams of incarcerated 

women in a closed regime in a capital city of Northeast Brazil, with an emphasis on those related to NCDs. 

 

METHODS 

This is an observational study composed of a cross-sectional study panel with a nested cohort of a census 

character, developed with the entire female prison population of Natal, in Rio Grande do Norte, Brazil. 

All detainees were considered eligible and those whose medical records of the prison unit contained 

blood test results performed by the institution in 2012 and/or 2015 with the inmates fasting were included in 

the study.  

Data were collected from medical records from April to May 2018 with 269 blood tests being recorded 

(180 performed in 2012 and 89 in 2015). The inmates were aged between 19 and 62 years in 2015, with an 

average of 31.1 ± 9.0 years. Only 18 women participated in both assessments, since there were changes in the 

prison regime in the prison population in the three-year period of the study from semi-open or open, freedom 

or transfer between prisons. The inmates in this cohort were between 24 and 47 years old (mean of 32.1 ± 6.6 

years) in the follow-up year. 

Results from fasting glucose (FG), total cholesterol (TC), high-density lipoprotein cholesterol (HDL-c) and 

triglycerides (TG) were obtained from medical records. The cholesterol concentration of low density 

lipoproteins (LDL-c) and non-HDL-c calculations, as well as the classification of biochemical tests followed the 

nationally recommended guidelines.22,23 

All statistical analyzes were performed using the Statistical Package for the Social Sciences (SPSS) version 

20.0 (SPSS Inc., Chicago, United States) statistical software package considering a value of p<0.05 for statistical 

significance. The Mann-Whitney test was used for continuous variables (FG, TC, TG, LDL-c, HDL-c, non-HDL-c) 

and the Chi-squared test for categorical variables (prevalence of altered FG, hypercholesterolemia, 

hypertriglyceridemia, mixed hyperlipidemia, low HDL-c and high non-HDL-c) to compare the exam results in 
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the years 2012 and 2015. The Wilcoxon paired non-parametric t-test was used to compare the mean results 

of the exams for the inmates who underwent exams in both 2012 and 2015.  

The study was approved by the Research Ethics Committee of the Hospital Universitário Onofre Lopes 

of the Federal University of Rio Grande do Norte (opinion no. 2,631,161; CAAE: 83154118.8.0000.5292), and 

followed all the precepts of the Declaration of Helsinki and Resolution no. 466/2012 of the Brazilian National 

Health Council.  

 

RESULTS 

There was high prevalence of low HDL-c, high non-HDL-c and isolated hypertriglyceridemia in both years 

of the study, and about a third of the inmates had two or more changes in their laboratory tests (Table 1). 

After three years, there was a significant reduction in the prevalence of low HDL (80.6% to 61.8%; p = 

0.001) due to the increase in HDL-c concentration (43.0mg/dL to 47.9mg/dL; p<0.001). The prevalence of 

isolated hypertriglyceridemia increased from 17.8% to 27% (p = 0.08) (Table 1). 

Although the prevalence of isolated hypercholesterolemia and altered FG did not show significant 

changes, there was a significant increase in the mean value of TC (166.8mg/dL to 181.2mg/dL; p = 0.012) and 

fasting blood glucose (66.3 mg/dL to 81.6 mg/dL, p<0.001) three years after the first evaluation (still according 

to Table 1). 

 

Table 1. Biochemical tests and prevalence of changes in incarcerated women in a closed regime (n=269). Natal, Rio Grande do Norte, 

Brazil, 2012/2015. 

 

Variables 
Year 2012 (N=180) Year 2015 (N=89) 

p-value 
n % n % 

Low HDL-c  145 80.6 55 61.8 0.001 

Elevated Non-HDL-c  40 22.2 20 22.5 0.96 

Isolated hypertriglyceridemia 32 17.8 24 27.0 0.08 

Isolated hypercholesterolemia 16 8.9 6 6.7 0.54 

Mixed hyperlipidemia 8 4.4 1.0 1.1 0.15 

Altered fasting glucose 5 2.8 2 2.2 0.80 

2 or more changes in laboratory tests 52 28.9 30 33.7 0.48 

 Mean SD Mean SD  

HDL-c (mg/dL) 43.0 9.8 47.9 11.1 <0.001 

Non-HDL-c (mg/dL) 123.7 44.0 133.3 44.7 0.11 

Triglycerides (mg/dL) 111.7 78.2 130.9 88.5 0.09 

Total cholesterol (mg/dL) 166.7 42.7 181.2 44.0 0.012 

LDL-c (mg/dL) 102.7 39.3 110.1 41.2 0.22 

Fasting glucose (mg/dL) 66.3 26.0 81.6 17.7 <0.001 

 

In investigating the cohort of women who underwent biochemical tests at both times, it was found that 

there was a significant increase in HDL-c concentrations (42.5mg/dL to 46.8mg/dL; p = 0.012), non-HDL-c 

(120.8mg/dL to 138.2mg/dL), TG (96.7mg/dL to 150.2mg/dL, p = 0.024), TC (163.3mg/dL to 184.9mg/dL, p = 

0.007) and FG (62.2mg/dL to 87.9mg/dL, p<0.001) after three years of incarceration (Table 2). 
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Table 2. Evolution of biochemical tests in a cohort of incarcerated women in a closed regime (n=18). Natal, Rio Grande do Norte, 

Brazil, 2012/2015. 

 

Variables  Year 2012 

Mean (SD) 

Year 2015 

Mean (SD) 

p-value 

HDL (mg/dL) 42.5 (11.7) 46.8 (11.9) 0.012 

Non-HDL-c (mg/dL) 120.8 (36.2) 138.2 (31.7) 0.023 

Triglycerides (mg/dL) 96.7 (44.3) 150.2 (89.4) 0.024 

Total cholesterol (mg/dL) 163.3 (33.2) 184.9 (30.9) 0.007 

LDL-c (mg/dL) 101.3 (31.4) 112.5 (28.2) 0.23 

Fasting glucose (mg/dL) 62.2 (6.5) 87.9 (36.6) <0.001 

 

DISCUSSION 

Incarcerated women in a closed regime had a high prevalence of changes in their lipid profile (low HDL-

c, high non-HDL-c and isolated hypertriglyceridemia) and elevated FG after three years of incarceration. 

Changes in these biochemical tests can favor developing NCDs such as cardiovascular diseases (acute 

myocardial infarction, stroke, heart failure, peripheral vascular failure), as well as cancers which are responsible 

for the largest number of deaths in the world.22-24  

The prevalences presented herein are similar to those observed in other international studies with 

PDL.12,13 NCDs are responsible for more than 70% of deaths in the populationiIn Brazil,22 with high and rising 

prevalence of diabetes, dyslipidemia and arterial hypertension.25-27 Specifically in PDL, studies carried out in 

the Southeast and Northeast of the country have already reported the presence of hypertension and 

diabetes,2,10,17 as well as dyslipidemia,17 overweight10,17 and a sedentarism.10,17 

Although the majority of inmates in the present study were not diagnosed with diabetes, there was a 

significant increase in the average FG after three years of incarceration (41.3% increase), showing an increase 

in their health risk. The prevalence of diabetes in a penitentiary complex in the Federal District was also low 

(0.54%), but the authors warned of the difficulty in maintaining glycemic levels within normal limits in this 

environment due to the conditions and practices experienced by inmates such as the use of licit and illicit 

drugs, restricted healthcare and sedentarism associated with inadequate nutrition.21  

The diets in prison are not very varied, with a low frequency of fruit and vegetable consumption 

associated with high consumption of processed and ultra-processed foods rich in sodium and sugar.16,18,28 This 

food profile is in line with what has been observed in the Brazilian population in general26,29 and in association 

with the predominant sedentary lifestyle in the prison environment2,10,12,13 may favor an increase in body 

adiposity and the development of dyslipidemia, arterial hypertension and diabetes.17,23,24  

It is important to highlight that although there was a significant increase in HDL-c values after three years 

of incarceration, there was also a significant increase in non-HDL-c concentration. This biochemical parameter 

has the purpose of estimating the amount of atherogenic lipoproteins circulating in the plasma and the risk of 

cardiovascular diseases, especially in individuals with high TG,22 as is the case in the investigated women. Thus, 

it is not possible to state that the increase in HDL-c would be sufficient to prevent the development of NCDs 

in this cohort of inmates.  
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Limitations inherent to the present study deserve to be pointed out, such as: an absence of interviews 

by the health team with the inmates when examining the prison unit; inaccurate information about the total 

incarceration time, since many had already been detained at other times in life or had followed other 

imprisonment regimes since their last imprisonment, resulting in inaccurate reporting. Thus, it was not feasible 

to investigate the factors associated with changes in biochemical tests. Furthermore, the cohort of women with 

examinations at both times was small, as most of the participants left the prison unit; also changes in the prison 

itinerary from the closed to semi-open or open prison system, freedom or transfer between prisons are 

common. 

Despite the challenges and limitations inherent to investigations with PDL, the results presented herein 

reflect the reality of the female prison population in a closed regime in the capital of the state of Rio Grande 

do Norte. They also reveal the temporal evolution of biochemical tests in a cohort of inmates in an 

unprecedented way at the national level, demonstrating the fragility of healthcare in the prison system: high 

prevalence, with two or more changes in biochemical tests, and worsening of the lipid profile and blood glucose 

levels over the years of incarceration. 

 

CONCLUSION 

It is concluded that biochemical changes which occur during incarceration may favor the development 

of NCDs. Thus, the importance of comprehensive health actions with multidisciplinary and transdisciplinary 

character and longitudinality in care in prison is reinforced, aiming at reducing alarming health inequities in 

the prison system. It also points to the need for more assertive action by health teams and prison managers, 

and for the improvement in public policies aimed at this marginalized population in order to minimize the 

effects of prison on their health conditions and consequently on their re-socialization into freedom  
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