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Abstract

Objectives To document the performance of diabetes and

hypertension care in two large male prisons in Mexico

City.

Methods We analyzed data from a cross-sectional study

carried out during July–September 2010, including 496

prisoners with hypertension or diabetes in Mexico City.

Bivariate and multivariable logistic regressions were used

to assess process-of-care indicators and disease control

status.

Results Hypertension and diabetes prevalence were esti-

mated on 2.1 and 1.4 %, respectively. Among prisoners with

diabetes 22.7 % (n = 62) had hypertension as comorbidity.

Low achievement of process-of-care indicators—follow-up

visits, blood pressure and laboratory assessments—were

observed during incarceration compared to the same pris-

oners in the year prior to incarceration. In contrast to

nonimprisoned diabetes population from Mexico City and

from the lowest quintile of socioeconomic status at the

national level, prisoners with diabetes had the lowest per-

formance on process-of-care indicators.

Conclusions Continuity of care for chronic diseases,

coupled with the equivalence of care principle, should

provide the basis for designing chronic disease health

policy for prisoners, with the goal of consistent transition

of care from community to prison and vice versa.

Keywords Prisoners � Diabetes � Hypertension �
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Introduction

The overwhelming burdens of type 2 diabetes and hyper-

tension have been documented in Mexico. Findings from

the last National Health and Nutrition Survey 2012

(Gutiérrez et al. 2012) revealed that the prevalence of self-

reported medical diagnoses of hypertension and diabetes

were 31.5 and 9.2 %, respectively. Thus, diabetes and

cardiovascular disease are the two leading causes of death

within the country (IHME 2013).

Despite the development of clinical guidelines and the

use of official guidelines for diabetes and hypertension care

in Mexico (IMSS 2014; SSa 2010), low performance of

quality of care for type 2 diabetes patients has been doc-

umented (Jiménez-Corona et al. 2013). Although a high

percentage of diabetes patients receive medical treatment

(85.5 %), adherence to recommended preventive actions

(annual clinical assessment, referrals) and process of care

(laboratory assessment) remain low (Jiménez-Corona et al.

2013).

As prisoners are typically not included in National

Health Surveys (Binswanger et al. 2009), their health status

is not well understood, even though they represent a

potential burden to health systems when they return to

society with untreated or uncontrolled chronic illnesses.

Statistics on type 2 diabetes and hypertension among

prisoners are not common in low and middle-income
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countries, particularly for prison populations in Latin

America and the Caribbean. In 2010, there were 40,123

prisoners housed in prisons in Mexico City, with an esti-

mated incarceration rate of 453/100,000 inhabitants. These

prisoners are housed in precarious conditions, with poor

access to health care (CDHDF 2005). Based on the prin-

ciple of equivalence of care, this unequal access calls for

better delivery of healthcare to prisoners by confronting the

healthcare inequalities imposed on them by their legal

status (Niveau 2007).

Findings from a 2010 health survey of prisoners in four

Mexico City prisons showed that prisoners exhibited a

lower prevalence of non-communicable chronic diseases

(NCDs)—including hypertension, diabetes and obesity—

when compared to corresponding national estimates

(Bautista-Arredondo et al. 2015). Also higher NCDs

prevalence was observed in female prisoners when com-

pared to male prisoners (hypertension 14.8 vs 2.5 % and

diabetes 4.6 vs 1.8 %, respectively). However, an increase

in prevalence of diabetes in the imprisoned population is

anticipated in coming years, due to an ageing prison pop-

ulation and early onset of this disease (ADA 2014a).

People living with NCDs who are exposed to the prison

system might confront changes in health care quality and

availability (Binswanger et al. 2011). Transitioning from

community to prison or between prison facilities during

incarceration, prisoners face barriers to continuity in

healthcare, including access to pharmacological treatment,

which promotes uncontrolled disease. In middle-income

countries like Mexico, these barriers arise from a mixture

of unfavorable conditions, vulnerable background condi-

tions, and a series of resource-constrained scenarios

involving care delivery to a population with a high-risk

disease profile, all-unfolding in a stressful environment.

Founded within this prefatory context, this study will

document the performance of healthcare procedures for

diabetes and hypertension in two large men prisons from

Mexico City. This study was based in two conceptual

frameworks: the principle of equivalence of care (WHO

2007) which encourages the delivery of a quality of pris-

oner health services equivalent to that provided to the

general population in the same country, and transitions of

care (Snow et al. 2009), which addresses transitions

between inpatient and outpatient settings.

Based on the aforementioned frameworks, we compared

process-of-care indicators received by prisoners during

incarceration with those received in the year prior to

incarceration. Then, we identified characteristics associated

to uncontrolled blood pressure and blood glucose. Finally,

we compared the features of diabetes process-of care

delivered to prisoners with those self-reported by a non-

imprisoned diabetes population in Mexico City, and from

the lowest socioeconomic quintile nationally. We hypoth-

esized that prisoners will have low achievement of process-

of-care indicators and this performance will be lower than

indicators achieved by the same prisoners in the year prior

to incarceration and compared to non-imprisoned diabetes

population.

Methods

Settings

We analyzed data from a cross-sectional study from two

large male prisons (North and South) in Mexico City’s

Penitentiary System between July and September 2010.

The survey components and measurements are detailed

elsewhere (Bautista-Arredondo et al. 2015). Prisoners with

self-reported medical diagnoses of hypertension or diabetes

were identified and invited to answer a brief questionnaire.

Prisoners who agreed to participate in the study underwent

a blood sample testing for fasting blood glucose and lipid

profile. Trained field workers from the National Institute of

Public Health (INSP), Mexico, performed anthropometric

measurement and blood pressure assessment. A written

consent form was obtained from participants, and prisoners

were asked to keep a fasting period of 8 h prior to the blood

sample testing. The Committees of Research, Biosecurity

and Ethics of the INSP approved this study (Protocol ID

number: 821).

Among 607 prisoners who reported a diagnosis of dia-

betes and/or hypertension, 496 provided complete

information on current age, current medication, and

anthropometric and blood pressure assessments (Fig. 1).

This sample of prisoners also provided complete informa-

tion on pre-incarceration and incarceration process-of-care

indicators, which include: follow-up visits (number and

frequency), laboratory assessments, blood pressure assess-

ments, physical activity prescriptions for disease control,

and reception of a special diet. Imprisonment indicators

include length of incarceration, prison facility and age at

admission to the prison. Twenty-nine percent (n = 144) of

these 496 prisoners included in the analysis did not have

blood sample testing.

In order to assess a potential selection bias, we per-

formed a difference of means (or proportions) analysis

between the selected sample of prisoners and those not

included in the final sample. We compared the two samples

in terms of current age, healthcare indicators (prior to and

during incarceration), co-morbidities, family background,

lifestyle and health indicators, The sample of prisoners not

included in the final analysis had a higher median length of

incarceration than prisoners from the sample analyzed.
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Implications of this finding will be addressed in the

‘‘Discussion’’ section.

Variables

Self-reported medical diagnosis was categorized as

hypertension without diabetes, and diabetes with or without

hypertension. In addition, prisoners were classified

according to whether or not they reported currently being

on medical treatment. Following international guidelines,

uncontrolled blood pressure was defined according to the

diagnosis: first, prisoners with hypertension and no dia-

betes blood pressure (BP) cut-off point was C140/

90 mmHg (The Task force for the Management of Arterial

Hypertension of the ESH and the ESC 2007). Second, cut-

off points for prisoners with diabetes with hypertension

was BP C140/80 mmHg and diabetic prisoners without

previous diagnosis of hypertension BP C130/80 mmHg.

Third, uncontrolled blood glucose was defined by fasting

blood glucose C130 mg/dl (ADA 2014b) among those

prisoners with diabetes.

Process-of-care was evaluated using structured inter-

views. Self-reported diabetes care for the year prior to and

during imprisonment include the following indicators: at

least one follow-up visit, one blood glucose laboratory

assessment, one blood pressure assessment, a special diet

for disease control, and physical activity for disease control

(IDF 2005; PAHO 2006). A composite process-of-care

indicator was defined by the full compliance of the afore-

mentioned indicators.

Transition of care and the principle of equivalence of

care, were studied by comparing 1 year prior to incarcer-

ation vs during incarceration per year (transition); and

processes-of-care among prisoners vs non-imprisoned

diabetes population from Mexico City and from the lowest

quintile of socioeconomic status at the national level

(equivalence).

Data on physical activity was gathered with the inter-

view questions, ‘‘Do you usually perform some exercise?’’,

and ‘‘Do you perform at least 30 min of exercise daily?’’

Consumption of fruits and vegetables was measured by the

question, ‘‘How frequently do you consume fruits and

vegetables?’’ Dyslipidemia was defined by self-reported

diagnoses of elevated blood cholesterol or elevated blood

triglycerides. Obesity was defined by a body mass index

(BMI) C30 (Bailey and Ferro-Luzzi 1995). Abdominal

Fig. 1 Analytic sample. North

and South prisons, Mexico City,

Mexico 2010
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obesity was defined by a waist circumference (WC)

C102 cm (NCEP-ATP III 2002).

Other variables analyzed were the current age; prison

background variables were age at admission to the prison,

length of incarceration (years), and prison facility (North

and South). We also included two indicators to explore the

difficulty of prisoners to access drugs and laboratory

assessments for disease control during incarceration.

Statistical analysis

Descriptive analysis presents the median and inter-quartile

range values for continuous variables and percentage and a

95 % confidence interval for the categorical variables.

Difference of medians (or proportions) tests were assessed

using the Mann–Whitney test; categorical variables used

the v2 test. Multivariate logistic regressions were used to

assess the factors related to uncontrolled blood pressure

and blood glucose. Adjusted odds ratios (aOR) and their

95 % confidence intervals (CIs) were estimated.

Data derived from the process-of-care indicators for

type 2 prisoners with diabetes were contrasted to that of a

non-imprisoned diabetes population collected from the last

National Health and Nutrition Survey (ENSANUT 2012).

This survey is representative at the national level. It was

designed to collect data on different health and nutrition

conditions, hospital care services, and the utilization of

outpatient care. ENSANUT 2012 was applied to 194,923

individuals in 50,528 households. The specific details on

the sampling approach of ENSANUT 2012 were published

elsewhere (Romero-Martı́nez et al. 2013) [data available in

http://ensanut.insp.mx/]. For this comparison, we selected a

diabetes population in Mexico City and that from the

lowest quintile of socioeconomic status at the national

level. We particularly examined the indicators of follow-up

visits and laboratory assessments as mentioned earlier, and

we used a more rigorous cut-off point (C4 follow-up visits

and C4 laboratory assessment per year). Analyses were

performed using Stata v13.1 (College Station, TX: Stata-

Corp LP 2013).

Results

Hypertension prevalence was 2.1 % (n = 326) and diabetes

1.4 % (n = 217); among those prisoners with diabetes, 62

(22.7 %) had hypertension as a co-morbidity (Fig. 1).

Transition of care from community to prison is presented in

Fig. 2 by self-reported medical diagnosis. Lower perfor-

mance of all care indicators was evident during incarceration

compared to the year prior to incarceration in prisoners with

hypertension and diabetes, except for the physical activity

indicator among prisoners with hypertension (Panel A). A

larger gap in process-of-care indicators was observed in

prisoners with hypertension compared to prisoners with

diabetes. Despite the absence of statistical differences in

physical activity, there was an increase in the percentage of

achievement during incarceration among prisoners with

hypertension when compared to the prior-to-incarceration

data for this indicator.

Prisoners with diabetes (Panel B) had higher achieve-

ment in process-of-care indicators compared to prisoners

with hypertension in both periods studied (prior to and

during incarceration). The indicator on special diet for

disease control was the only one that showed a significant

decrease during the transition from community to prison.

Full compliance of the composite process-of-care indicator

was very low in hypertensive prisoners in both periods

(prior to incarceration 6.52 % and during incarceration

2.06 %). A significant reduction in this composite indicator

was observed in prisoners with diabetes (25 % prior to

incarceration to less than 7 % during incarceration).

Compared to prisoners with less than one follow-up visit

per year during incarceration (Table 1), prisoners with at

least one follow-up visit per year during incarceration were

older, had entered prison at an older age; a higher per-

centage was under treatment and received at least one

follow-up visit the year prior to incarceration. However,

this group also showed worse health status: they had a

larger prevalence of dyslipidemia (27.3 vs 19.9 %),

uncontrolled blood pressure (43.9 vs 34.3 %) and uncon-

trolled blood glucose (51.3 vs 40.4). Prisoners that received

at least one follow-up visit had better process-of-care

indicators compared to the group with less than one follow-

up visit. The process-of-care indicators for laboratory and

blood pressure assessment showed a similar difference: the

group with one follow-up visit was 18 times and 6.6 times

higher, respectively. Perceptions of the difficulty to access

drugs for controlling the disease were similar in both

groups; but it was perceived more difficult to access lab-

oratory assessment in the group with less than one follow-

up visit per year during incarceration.

Obese prisoners were 3.84 times more likely to have

uncontrolled blood pressure (95 % CI 2.37, 6.24) compared

to non-obese prisoners (Table 2). Furthermore, there was a

13 % higher possibility of uncontrolled blood pressure for

each year spent in prison (aOR 1.13; 95 % CI 1.06, 1.21) and

9 % higher possibility of uncontrolled blood pressure for

each increase of 1 year of age at admission to the prison

(aOR 1.09; 95 % CI 1.06, 1.11). However, prisoners with a

dyslipidemia diagnosis had lower odds of uncontrolled blood

pressure compared to those without dyslipidemia (aOR 0.47,

95 % CI 0.28, 0.79). Prisoners housed in the South prison

also had lower odds of uncontrolled blood pressure com-

pared to prisoners housed in the North prison (aOR 0.56;

95 % CI 0.36, 0.87). No association was observed for
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prisoners receiving at least one follow-up visit, prior either to

incarceration or during imprisonment. Related to uncon-

trolled blood glucose, prisoners with a dyslipidemia

diagnosis were twice as likely to have uncontrolled blood

glucose (aOR 2.01; 95 % CI 1.14, 3.54) compared to pris-

oners without the dyslipidemia diagnosis. No other variable

in our model was associated with this outcome.

Figure 3 shows that compared to the non-imprisoned

diabetes population from Mexico City and to the national

diabetes population at the lowest quintile of socioeconomic

status, prisoners with diabetes showed worse performance,

in terms of receiving treatment, and fewer follow-up visits

per year. There was no significant difference between pris-

oners with diabetes and the non-incarcerated population at

the lowest socioeconomic status quintile on achieving either

one or four laboratory assessments per year.

Discussion

Based in the principle of equivalence of care and tran-

sitions of care conceptual frameworks, our original

results showed how healthcare was delivered to male

prisoners with hypertension and diabetes in two large

Mexico City prisons. We provided insight into the care

transition from community to prison that affect these

prisoners as part of the routine procedures of incarcer-

ation. We compared the performance of process-of-care

indicators between prisoners and a sector of the general

population (people living in Mexico City, and people

with a high degree of poverty at the national level). We

also examined the associated characteristics for uncon-

trolled blood pressure or uncontrolled blood glucose

during incarceration.

Fig. 2 Quality of care features comparing prior to incarceration vs

during incarceration by diagnoses. North and South prisons, Mexico

City, Mexico 2010. a Prisoners diagnosed with hypertension.

b Prisoners diagnosed with diabetes. CI confidence interval. Follow-

up visits, laboratory and blood pressure assessment indicators are

annual
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Despite the low prevalence of hypertension and diabetes

in this imprisoned population, there is still a fundamental

need for continuity of hypertension and diabetes care

across the transition of individuals from community to

prison. We found a significant reduction in the performance

of process-of-care indicators during this transition,

Table 1 Prisoner’s background; health, treatment and process-of-care indicators by follow-up visit status

N (%) Follow-up visits per year during incarceration Diff. test

p value
Less than one At least one

291 (58.6) 205 (41.3)

Median [IQR] or %

Current age 40.0 [32.0, 48.0] 47.0 [38.0, 52.0] \0.01

Imprisonment indicators

Length of incarceration 2.03 [0.54, 4.84] 1.75 [0.81, 4.12] 0.72

Age at admission to the prison 36.9 [28.4, 44.8] 43.6 [35.3, 50.1] \0.01

Prison facility

North 57.7 60.4 0.53

South 42.2 39.5

Health care and treatment indicators

Under treatment 41.5 79.5 \0.01

Received at least one follow-up visit the year prior to incarceration 52.2 70.2 \0.01

Lifestyle indicators

Perform at least 30 min of physical activity daily 53.2 49.7 0.44

Daily consumption of fruits and vegetables 18.5 15.6 0.39

Co-morbidities

Obesity 24.7 26.8 0.60

Abdominal obesity 25.7 27.8 0.61

Dyslipidemia 19.9 27.3 0.05

Uncontrolled blood pressurea 34.3 43.9 0.03

Uncontrolled blood glucoseb 40.4 51.3 0.07

Process-of-care indicators

Performed at least one laboratory assessmentc 2.41 43.4 \0.01

Performed at least one blood pressure assessmentc 9.62 63.9 \0.01

Received a special diet for disease control 11.0 19.0 0.01

Performed physical activity for disease control 33.3 49.7 \0.01

Belong to a support group for disease control 0.69 ncr –

Level of difficulty to get drugs for disease controld

More difficult 76.3 67.6 0.13

Less difficult 10.5 14.6

Equally difficult 13.1 17.6

Level of difficulty to performed laboratory assessment for diseased

More difficult 77.1 66.8 0.05

Less difficult 10.3 14.0

Equally difficult 12.5 19.1

North and South prisons, Mexico City, Mexico 2010

NA not available, IQR interquartile range, ncr no cases reported
a Defined by blood pressure (BP) cut-off point C140/90 mmHg for hypertension group. Prisoners with diabetes may have or not have hyper-

tension. Diabetes prisoners with hypertension had uncontrolled blood pressure if BP cut-off point was C140/80 mmHg; otherwise, diabetes

without hypertension BP cut-off point was C130/80 mmHg
b Defined by fasting blood glucose C130 mg/dl
c Per year during the imprisonment
d Since incarceration
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especially when we analyzed a composite indicator

(6.52–2.06 % in hypertensive prisoners and 24.8–5.85 %

in prisoners with diabetes). Typically, research on care

transitions is focused on prison-to-community transition,

with particular focus on maintaining healthcare for HIV

infected prisoners (Baillargeon et al. 2010; Springer et al.

2011). These studies were conducted in high-income prison

countries where prisoners had health care guaranteed

Fig. 3 Process-of-care indicators comparing prisoners with non-

imprisoned population from Mexico City and quintile I of socioeco-

nomic status at national level. Mexico 2010. CI confidence interval.

Follow-up visits and laboratory assessment indicators during incar-

ceration are annual. SES socioeconomic status

Table 2 Multivariable logistic regression models for uncontrolled blood pressure and uncontrolled blood glucose

Variable Uncontrolled blood pressure Uncontrolled blood glucose

Odds ratio CI 95 % Odds ratio CI 95 %

Diagnoses [REF: hypertension] 1.00

Diabetes 1.50 0.89 2.54

Imprisonment indicators

Length of incarceration 1.13 1.06 1.21 1.00 0.92 1.09

Age at admission to the prison 1.09 1.06 1.11 1.01 0.99 1.04

Prison facility [Ref North prison] 1.00

South prison 0.56 0.36 0.87 1.04 0.61 1.77

Health care and treatment indicators

Under treatment 1.52 0.88 2.62 1.66 0.66 4.15

Lifestyle indicators

Perform at least 30 min of physical activity daily 1.13 0.75 1.72 1.04 0.64 1.71

Daily consumption of fruits and vegetables 0.84 0.48 1.49 0.92 0.47 1.79

Co-morbidities

Obesity 3.84 2.37 6.24 0.93 0.54 1.61

Dyslipidemia 0.47 0.28 0.79 2.01 1.14 3.54

Process-of-care indicators

At least one follow-up visit per year during incarceration 0.90 0.57 1.42 1.33 0.80 2.21

At least one follow-up visit during the prior year before incarceration 0.84 0.53 1.34 1.67 0.96 2.88

N 496 276

North and South prisons, Mexico City, Mexico 2010
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during incarceration. Our results highlight need to study

health care delivery for chronic conditions in prisons in

low- and middle-income countries.

Additionally, there is limited evidence on the perfor-

mance of quality of care features in prisons; we identify one

study conducted in the San Francisco county jail (Clark et al.

2006), showing that it is possible to achieve a high level of

care indicators. The results of this study contrast with our

findings on the underperformance of process-of-care indi-

cators in Mexico City’s prison system, even with respect to

the same individual prisoners before and after incarceration.

Furthermore, compared to treatment and follow-up indica-

tors of the non-imprisoned population, these indicators were

markedly lower among prisoners, whereas the laboratory-

assessment indicator we measured differed only with that of

the diabetes population from Mexico City, which is the

source population of prisoners under study.

As expected, prisoners who received at least one follow-

up visit per year during incarceration experienced better

access to the other process-of-care indicators (laboratory

and blood pressure assessment, special diet for disease

control and performed physical activity), when compared

to those prisoners who received fewer than one follow-up

visits per year during incarceration. However, in the mul-

tivariable analysis, none of these indicators were associated

with good results in intermediate outcomes as blood pres-

sure and blood glucose level control.

Being in prison may provide the first contact with the health

system for some vulnerable populations (Dumont et al. 2012),

particularly for those with a chronic disease. Due to the

restricted aspect of the prison environment, prisoners may

actually improve their disease control. A study of Japanese

women prisoners showed improved metabolic profiles for pre-

and post-menopausal women prisoners (Nara and Igarashi

1998), where the prison intervention included increased

physical labor activities, restricted nutrition, and abstinence of

smoking and alcohol consumption.

Our study has several limitations. The cross-sectional

design has limited causal inference. There is a potential

reverse causality with regard to the association of uncon-

trolled blood pressure and uncontrolled blood glucose with

process-of-care indicators. Lack of data on disease onset

prevents understanding of the disease progression and its

relation with process-of-care indicators. We have not col-

lected information on disease complications. Our lifestyle

indicators were part of a diabetes-screening questionnaire,

so these indicators may not precisely reflect prisoners’

lifestyles. Finally, given that length of incarceration was

higher among prisoners excluded from the analysis than

among prisoners included in the analysis, there is a

potential bias introduced by underrepresenting prisoners

with longer sentences and therefore with worst health sta-

tus (Silverman-Retana et al. 2015).

The transition assessment is based on prisoners’ self-

report process-of-care indicators for the year prior to

incarceration, which may be subject to recall bias among

prisoners with longer time of incarceration. However, our

finding of lower achievement of process-of-care indicators

among prisoners vs non-imprisoned diabetes population,

even among the lower socioeconomic status, supports the

hypothesis that this transition towards lower quality of

diabetes care is real, and not explained only by the

potential bias. This finding points out the lack of fulfillment

of the principle of equivalence of care among prisoners

living with a chronic disease. Additional analysis (data not

shown) exploring differences between prisoners with dia-

betes and prisoners with diabetes and co-morbid

hypertension showed that the latter reported higher labo-

ratory and blood pressure assessment during imprisonment.

However, despite better follow-up, this group of prisoners

had higher obesity rates and higher rates of uncontrolled

blood pressure compared to prisoners with diabetes without

co-morbid hypertension.

In conclusion, continuity of care for chronic diseases,

coupled with the equivalence of care principle, should pro-

vide the basis for designing chronic disease health policy for

prisoners, with the goal of consistent transition of care from

community to prison and vice versa. Prospective studies

based on either prisoner’s health registries or administrative

records would improve our knowledge of how care to

chronic disease prisoners is delivered.
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