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Prevalence of Chronic Medical Conditions
among Inmates in the Texas Prison System
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ABSTRACT Given the rapid growth and aging of the US prison population in recent years,
the disease profile and health care needs of inmates portend to have far-reaching public
health implications. Although numerous studies have examined infectious disease
prevalence and treatment in incarcerated populations, little is known about the prevalence
of non-infectious chronic medical conditions in US prison populations. The purpose of this
study was to estimate the prevalence of selected non-infectious chronic medical conditions
among inmates in the Texas prison system. The study population consisted of the total
census of inmates who were incarcerated in the Texas Department of Criminal Justice for
any duration from September 1, 2006 through August 31, 2007 (N=234,031).
Information on medical diagnoses was obtained from a system-wide electronic medical
record system. Overall crude prevalence estimates for the selected conditions were as
follows: hypertension, 18.8%; asthma, 5.4%; diabetes, 4.2%; ischemic heart disease,
1.7%; chronic obstructive pulmonary disease, 0.96%; and cerebrovascular disease,
0.23%. Nearly one quarter (24.5%) of the study population had at least one of the
selected conditions. Except for asthma, crude prevalence estimates of the selected
conditions increased monotonically with age. Nearly two thirds (64.6%) of inmates
who were ≥55 years of age had at least one of the selected conditions. Except for
diabetes, crude prevalence estimates for the selected conditions were lower among
Hispanic inmates than among non-Hispanic White inmates and African American
inmates. Although age-standardized prevalence estimates for the selected conditions did
not appear to exceed age-standardized estimates from the US general population, a large
number of inmates were affected by one or more of these conditions. As the prison
population continues to grow and to age, the burden of these conditions on correctional
and community health care systems can be expected to increase.

KEYWORDS Prisoners, Prison health care, Hypertension, Heart disease, Asthma,
Diabetes

INTRODUCTION

The number of persons confined to US prisons and jails has more than quadrupled
since 1980, reaching 2.3 million in 2007.1 Among state and federal inmates, the
proportion of older inmates has also increased, with inmates over 45 years of age
comprising 21.3% of inmates in 2007, up from 13.6% in 1997.1,2 Nearly all
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inmates are ultimately released,3 and more than 725,000 federal and state inmates
were released in the USA in 2007.1 As the prison population continues to grow and
to age, timely prevalence estimates of chronic health conditions become increasingly
important for quantifying the current and anticipated burden of these conditions on
health care systems in correctional settings and in the communities to which inmates
return.

Although elevated prevalence of several infectious chronic conditions—such as
HIV, hepatitis C, and hepatitis B—has been well documented in prison populations,
little is known about the prevalence of non-infectious, chronic medical conditions in
these populations. Studies assessing the prevalence of non-infectious, chronic medical
conditions are few in number and disparate in methods. In a 1992 self-report, survey-
based study of a small sample of older (≥50 years), male state prison inmates in Iowa,
Colsher et al.4 found elevated prevalence of hypertension (40%), myocardial
infarction (19%), and emphysema (18%). In a later study using prison system
medical records, Baillargeon et al.5 found that crude and age-specific prevalence
estimates for hypertension and diabetes among Texas state inmates were remarkably
similar to general population estimates. Two recent studies,6,7 based on self-reported
census data from state and federal inmates,8 found that age-adjusted prevalence
estimates of hypertension, prior myocardial infarction, asthma, and diabetes mellitus
among inmates were significantly higher than survey-based estimates for these
conditions from the US non-elderly, non-institutionalized population.

Given the growth and aging of US prison populations, further assessment of the
prevalence of non-infectious chronic medical conditions in these populations is
needed. The purpose of this study was to estimate the prevalence of selected, non-
infectious chronic conditions among inmates in the Texas prison system. Selected
conditions included hypertension, ischemic heart disease, cerebrovascular disease,
asthma, chronic obstructive pulmonary disease (COPD), and diabetes. These
conditions were selected because of their fairly high prevalence and/or their
tendency to increase in prevalence with age and because they require regular clinical
monitoring and/or daily pharmacologic management. By estimating the prevalence
of these chronic medical conditions in one of the largest prison systems in the US,9

we may begin to better understand and predict the impact of these conditions on
correctional and community health care systems.

METHODS

Study Design and Population
Data for this cross-sectional study were retrospectively extracted from electronic
medical records (EMR). The study population included the total census of inmates
who were incarcerated in the Texas Department of Criminal Justice (TDCJ) prison
system for any duration between September 1, 2006 and August 31, 2007 (Fiscal
Year 2007, N=234,031). Of these, 73,525 inmates were received into TDCJ
facilities and 72,032 were released during the study period.10 The study was
reviewed and approved by the Institutional Review Board at the University of Texas
Medial Branch (UTMB) and by the TDCJ Executive Services.

Data Source
The data source was the state-wide EMR database which is maintained by UTMB in
collaboration with TDCJ and the Texas Tech University Health Science Center
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(TTUHSC). This database contains demographic information (sex, age, and race/
ethnicity) and medical records of all TDCJ inmates. UTMB and TTUHSC provide
health care services for all TDCJ inmates in a managed care model. Inmates in the
eastern and southern portions of the state are medically served by UTMB’s
Correctional Managed Care division (CMC), while inmates in the western portion
of the state are medically served by the TTUHSC’s Correctional Health Care
division.

All TDCJ inmates undergo standardized medical and mental health evaluations
at the time of intake. This evaluation lasts approximately 60 minutes and consists of
a detailed medical and mental health history, a comprehensive physical examination,
and a number of screening and diagnostic procedures. Mandatory intake screening
procedures include a rapid plasma reagin, Mantoux TB skin test, and antibody tests
for HIV and hepatitis B virus surface antigen (anti-HBs). By policy, all inmates who
report a personal or family history of diabetes or who have other risk factors for the
disease are screened via a fasting glucose test. Inmates who report a prior diagnosis
or current symptoms consistent with asthma or COPD are referred for spirometry
testing. Inmates who report prior diagnosis or current symptoms consistent with
heart disease receive further testing, including but not limited to electrocardiogram
(EKG) and chest X-ray. Inmates who report a history of hypertension or who
demonstrate elevated blood pressure upon repeated measurements are referred for
further evaluation (e.g., EKG, laboratory testing, etc.). All inmates who have a prior
diagnosis or clinical evidence of any of the selected conditions are referred to the
chronic care program and receive further evaluation and treatment according to
published disease-specific policies and guidelines.11,12

By policy, comprehensive physical examinations are given annually to all
inmates referred to the chronic care program and, regardless of health status, to all
female inmates and all male inmates who are ≥50 years of age.11 Male inmates who
are 40–49 years of age are entitled to a comprehensive physical examination every
3 years.1 At any time during incarceration, inmates may request and receive a
medical appointment.11,12 Whether at intake or some other time during an inmate’s
incarceration, screening and diagnostic tests are performed as indicated by UTMB/
TTUHSC correctional health care policies and comprehensive chronic disease
management guidelines.11,12 All inmates’ medical records are reviewed annually to
ensure compliance with policies and guidelines.11,12 Policies and guidelines are based
on published care guidelines from national correctional and non-correctional
sources and on current medical literature.13–16

At the initial medical evaluation and/or subsequent medical encounters during
an inmate’s incarceration, diagnoses of medical conditions are made by physicians,
physician assistants, or nurse practitioners according to standard care guide-
lines.10,11 Medical diagnoses are classified using the International Classification of
Diseases, 9th Revision, Clinical Modification (ICD-9-CM).17 Diagnoses are then
entered into the EMR system. The EMR is updated daily to reflect inmates’ current
health status.

Diagnostic Codes
Selected conditions along with their ICD-9-CM codes included the following:
hypertension (401–405), ischemic heart disease (410–414), cerebrovascular disease
(430–438), asthma (493), chronic obstructive pulmonary disease (494–496), chronic
bronchitis (491), emphysema (492), and diabetes mellitus (250). Because prelimi-
nary analyses showed small numbers of cases of chronic bronchitis and emphysema,
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respiratory conditions were subsequently grouped into asthma (493) and other
chronic obstructive pulmonary diseases (491–492, 494–496). The ICD-9-CM codes
for the selected conditions listed here are intended to reflect all subordinate codes;
for example, the range of codes for hypertension was 401–405, so hypertension
included all codes from 401 to 405.99.

Statistical Analysis
Crude prevalence estimates were calculated as the percentage of inmates in the
sample who had an active diagnosis of a selected condition, as indicated in the
EMR. Crude prevalence estimates were calculated across strata of sex, race/
ethnicity, age, sex by age, and race/ethnicity by age. Confidence intervals (CIs) for
crude prevalence estimates were 95% approximate mid-P (Wilson) because of their
overall statistical properties across proportion and sample sizes.18 Stratum-specific
prevalence estimates with non-overlapping confidence intervals were considered
significantly different from one another at the 0.05 alpha level.

Age-standardized prevalence estimates for the study population overall and
stratified by sex and by race/ethnicity were produced using the direct method based
on the 2000 US standard population.19 Age standardization procedures were
restricted to inmates who were 18–64 years of age. Inmates who were ≥65 years of
age comprised only 1% of the study population, such that age-specific estimates
(which are needed for age standardization) from this age group would have been
based on small numbers of cases, especially when further stratified, and potentially
could have yielded unreliable or misleading age-standardized estimates. Limiting the
age range in this manner also would allow for comparisons with recently published
studies of health conditions in the national prison population.6,7 Specific age
categories used for age standardization were selected to parallel those commonly
used in national survey data: 18–24, 25–44, 45–54, and 55–64 years.20 Age-
standardized estimates included approximate binomial 95% CIs, which are
appropriate for age-standardized prevalence estimates across a range of values and
sample sizes.21 Because significant differences between age-standardized estimates
may exist even when their CIs overlap,22 we calculated standardized prevalence
ratios (SPRs) with 95% CIs in cases where age-standardized prevalence estimates
overlapped across strata.21,23 SPRs were considered significant at the 0.05 alpha
level if the 95% CI did not include 1.

Additionally, we calculated the proportions of inmates who had 0, 1, 2, or ≥3
of the selected conditions by sex, race/ethnicity, and age. We reported these
proportions within strata of demographic categories as well as within strata of the
number of conditions (i.e., both row and column percents).

Finally, in order to contextualize our findings within recently published,
previously mentioned studies,6,7 we present age-standardized prevalence estimates
from our study population alongside age-standardized estimates from the civilian,
non-institutionalized, non-elderly population in the US (hereafter, the “US general
population”). Age-standardized prevalence estimates for the US general population
were produced using reported age-specific prevalence estimates20 and the direct
method based on the 2000 US standard population.19 Except for hypertension, age-
specific prevalence estimates from the US general population were from the National
Health Information Survey (NHIS), 2005–2007.20 Age-specific prevalence estimates
for hypertension were from the National Health and Human Nutrition Examination
Survey (NHANES), 2003–2006.20 Age categories used for age standardization were
those noted above, except for hypertension (20–44 and 45–64 years).20 We do not
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provide direct statistical comparisons of age-standardized prevalence estimates from
our study population to those from the US general population. Such comparisons
would not be appropriate because of differences in case ascertainment and sampling
and because age-standardized prevalence estimates from our study population were
not weighted or further adjusted to the distribution of the US population.

Because inmates who were not identified as Hispanic, non-Hispanic White, or
African American comprised G0.05% of the population, these inmates were included
in the non-Hispanic White category in all analyses. Because some crude and age-
standardized prevalence estimates were quite small (G0.1%), prevalence estimates
and their confidence intervals are reported to at least two significant figures. SPSS
16.0 was used to calculate counts and percentages.24 StatsDirect 2.7.2 was used to
produce age-standardized estimates and all confidence intervals.21

RESULTS

The study population was predominantly male (89.9%; Table 1). African American
inmates comprised 36.7% of the sample, followed by non-Hispanic White inmates
(33.8%), and Hispanic inmates (29.5%; Table 1). Nearly half of inmates were
≤34 years (47.6%), followed by 35–44 years (28.3%), 45–54 years (18.3%), and
≥55 years (5.8%). Notably, 15.8% were G25 years, and only 1% were ≥65 years of
age (data not shown).

Crude prevalence estimates for the selected conditions were as follows:
hypertension, 18.8%; asthma, 5.4%; diabetes, 4.2%; ischemic heart disease,
1.7%; COPD, 0.96%; and cerebrovascular disease, 0.23% (Table 1). Compared
to female inmates, male inmates showed slightly higher crude prevalence of
hypertension and ischemic heart disease (19.2% and 1.9% vs. 15.4% and 0.83%,
respectively) and slightly elevated prevalence of cerebrovascular disease, COPD, and
diabetes. Asthma prevalence was higher among female inmates than male inmates
(8.8% vs. 5.0%). Prevalence by race/ethnicity, hypertension, and asthma revealed
similar patterns, with African American inmates showing higher estimates than non-
Hispanic White inmates and Hispanic inmates. Prevalence estimates of ischemic
heart disease and COPD prevalence revealed similar patterns by race/ethnicity, with
non-Hispanic White inmates showing higher prevalence than African American
inmates and Hispanic inmates. The prevalence of cerebrovascular disease was
similar among non-Hispanic White inmates and African American inmates, but
was elevated in these groups compared to Hispanic inmates. Diabetes prevalence
was remarkably similar among African American inmates (4.7%) and Hispanic
inmates (4.6%), but was elevated in these groups compared to non-Hispanic White
inmates. Except for diabetes, prevalence estimates for the selected conditions were
lowest among Hispanic inmates.

With the exception of asthma prevalence, prevalence estimates for the selected
conditions increased monotonically as age increased (Table 2). Notably, inmates
who were ≥55 years of age demonstrated COPD prevalence estimates that were
more than five times higher than inmates who were 45–54 years of age, as well as
ischemic heart disease and cerebrovascular disease estimates that were more than
three times higher. Within all age strata, male inmates showed higher crude
prevalence of ischemic heart disease and lower prevalence of asthma than female
inmates. Prevalence estimates of cerebrovascular disease and COPD were similar for
male and female inmates within each age stratum. Prevalence estimates of hyper-
tension and diabetes showed more variable patterns by sex and age. Crude
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prevalence estimates that were stratified both by race/ethnicity and age generally
reflected the race/ethnicity patterns described below (Table 3). However, in all but
the youngest age category (≤34 years), diabetes prevalence was highest among
Hispanic inmates.

Given the results above, differences in age-standardized prevalence estimates of
the selected chronic conditions by sex and by race/ethnicity were generally as
expected (Table 4). After age standardization, male inmates showed higher
prevalence of ischemic heart disease, slightly higher prevalence of hypertension,
and lower prevalence of asthma than female inmates. Age-standardized prevalence
estimates for cerebrovascular disease, COPD, and diabetes were not significantly
different by sex; for these conditions, respectively, female to male SPRs with 95%

TABLE 2 Age-specific prevalencea of selected chronic conditions among inmates in the Texas prison systemb by
sex

Condition/age
category (years)

All (N=234,031) Female (n=23,530) Male (n=210,501)

No. % 95% CI No. % 95% CI No. % 95% CI

Hypertension

≤34 8,288 7.4 7.3–7.6 551 5.0 4.6–5.4 7,737 7.7 7.5–7.9

35–44 13,214 20.0 19.7–20.3 1,324 16.6 15.8–17.4 11,890 20.4 20.1–20.8

45–54 14,707 34.3 33.8–34.7 1,364 34.6 33.1–36.1 13,343 34.2 33.7–34.7

≥55 7,739 57.4 56.6–58.3 376 60.8 56.9–64.6 7,363 57.3 56.6–58.1
Ischemic heart disease

≤34 166 0.15 0.13–0.17 3 0.03 0.01–0.08 163 0.16 0.14–0.19

35–44 667 1.0 0.93–1.1 53 0.67 0.51–0.87 614 1.1 0.98–1.1

45–54 1,475 3.4 3.3–3.6 89 2.6 1.8–2.8 1,386 3.6 3.4–3.7

≥55 1,783 13.2 12.7–13.8 51 8.3 6.3–10.7 1,732 13.5 12.9–14.1
Cerebrovascular disease

≤34 29 0.03 0.02–0.04 2 0.02 0.01–0.07 27 0.03 0.02–0.04

35–44 99 0.15 0.12–0.18 7 0.09 0.04–0.18 92 0.16 0.13–0.19

45–54 191 0.44 0.22–0.30 11 0.28 0.16–0.50 180 0.46 0.40–0.53

≥55 208 1.5 1.3–1.8 6 1.0 0.45–2.1 202 1.6 1.4–1.8
Asthma

≤34 5,803 5.2 5.1–5.3 806 7.3 6.9–7.8 4,997 5.0 4.8–5.1

35–44 3,802 5.8 5.6–5.9 792 9.9 9.3–10.6 3,010 5.2 5.0–5.4

45–54 2,319 5.4 5.4–5.7 418 10.6 9.7–11.6 1,901 4.9 4.7–5.1

≥55 649 4.8 4.5–5.2 58 9.4 7.3–11.9 591 4.6 4.2–5.0
COPDc

≤34 138 0.12 0.10–0.15 12 0.11 0.06–0.19 126 0.13 0.10–0.15

35–44 310 0.47 0.42–0.52 42 0.53 0.39–0.71 268 0.46 0.41–0.52

45–54 792 1.8 1.7–2.0 73 1.9 1.5–2.3 719 1.8 1.7–2.0

≥55 1,011 7.5 7.1–8.0 35 5.7 4.1–7.8 976 7.6 7.1–8.1
Diabetes

≤34 1,106 0.99 0.93–1.1 151 1.4 1.2–1.6 955 1.0 0.89–1.0

35–44 2,618 4.0 3.8–4.1 307 3.9 3.5–4.3 2,311 4.0 3.8–4.1

45–54 3,708 8.6 8.4–8.9 280 7.1 6.3–8.0 3,428 8.8 8.5–9.1

≥55 2,342 17.4 16.8–18.0 104 16.8 14.1–20.0 2,238 17.4 16.8–18.1

aCrude, stratified prevalence estimates reflect the percentage of inmates who had an active diagnosis of a
selected condition as indicated in the EMR within the given stratum (sex by age)

bSample includes the total census of inmates who were incarcerated in the Texas Department of Criminal
Justice for any duration from September 1, 2006 through August 31, 2007 (Fiscal Year 2007)

cCOPD includes conditions coded as chronic obstructive pulmonary disease, chronic bronchitis, or emphysema
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CIs were: 0.67 (0.38–1.16), 0.92 (0.74–1.15), and 0.94 (0.85–1.04). Differences in
crude prevalence estimates by race/ethnicity persisted after age standardization,
except for diabetes and cerebrovascular disease. The age-standardized prevalence
of diabetes was higher among Hispanic inmates (7.3%) than among African
American inmates (6.1%). The age-standardized prevalence of cerebrovascular
disease was similar across racial/ethnic strata [African American to Hispanic SPR
with 95% CI=1.3 (0.93–1.7)].

Nearly one quarter (24.5%) of the study population had at least one of the
selected chronic conditions (Table 5). The proportions of male and female inmates
with one or more of the selected conditions were similar. Higher proportions of
African American inmates had one or two of the selected conditions compared to
other racial/ethnic subgroups, but a similar proportion of African American inmates

TABLE 3 Age-specific prevalencea of selected chronic conditions by race/ethnicity among inmates in the
Texas prison systemb

Condition/age
category (years)

African American (n=85,924) Hispanic (n=69,001) Non-Hispanic White (n=79,106)

No. % 95% CI No. % (95% CI) No. % (95% CI)

Hypertension

≤34 5,300 13.4 13.1–13.7 1,609 4.1 3.9–4.3 1,379 4.2 4.0–4.4

35–44 7,788 32.0 31.4–32.6 2,372 13.3 12.8–13.8 3,054 12.7 12.3–13.1

45–54 8,068 46.5 45.8–47.3 2,288 25.0 24.1–25.9 4,351 26.5 25.8–27.1

≥55 3,161 67.5 66.2–68.9 1,512 50.0 48.3–51.8 3,066 53.1 51.8–54.4
Ischemic heart disease

≤34 88 0.22 0.18–0.27 37 0.09 0.07–0.13 41 0.12 0.09–0.17

35–44 272 1.1 0.99–1.3 129 0.72 0.61–0.86 266 1.1 0.98–1.2

45–54 562 3.2 3.0–3.5 231 2.5 2.2–2.9 682 4.1 3.9–4.5

≥55 512 10.9 10.1–11.9 324 10.7 9.7–11.9 947 16.4 15.5–17.4
Cerebrovascular disease

≤34 14 0.04 0.02–0.06 5 0.01 0.01–0.03 10 0.03 0.01–0.06

35–44 5 0.02 0.01–0.04 24 0.14 0.09–0.20 33 0.14 0.10–0.19

45–54 83 0.48 0.39–0.59 28 0.31 0.21–0.44 80 0.49 0.39–0.61

≥55 70 1.5 1.2–1.9 48 1.6 1.2–2.1 90 1.6 1.3–1.9
Asthma

≤34 3,106 7.8 7.6–8.1 1,000 2.6 2.4–2.7 1,697 5.2 4.9–5.4

35–44 1,999 8.2 7.9–8.6 423 2.4 2.2–2.6 1,380 5.7 5.5–6.0

45–54 1,121 6.5 6.1–6.8 202 2.2 1.9–2.5 996 6.1 5.7–6.4

≥55 271 5.8 5.2–6.5 64 2.1 1.7–2.4 314 5.4 4.9–6.1
COPDc

≤34 68 0.17 0.14–0.22 30 0.08 0.05–0.11 40 0.12 0.09–0.17

35–44 97 0.40 0.33–0.49 50 0.28 0.21–0.37 163 0.68 0.58–0.79

45–54 217 1.3 1.1–1.4 48 0.52 0.40–0.69 527 3.2 2.9–3.5

≥55 266 5.7 5.1–6.4 87 2.9 2.3–3.5 658 11.4 10.6–12.2
Diabetes

≤34 409 1.0 0.93–1.1 446 1.1 1.0–1.3 251 0.76 0.67–0.86

35–44 1,025 4.2 4.0–4.5 983 5.5 5.2–5.9 610 2.5 2.4–2.7

45–54 1,696 9.8 9.3–10.2 1,087 11.9 11.2–12.6 925 5.6 5.3–6.0

≥55 888 19.0 17.9–20.1 676 22.4 20.9–23.9 778 13.5 12.6–14.4

aCrude, stratified prevalence estimates reflect the percentage of inmates who had an active diagnosis of a
selected condition as indicated in the EMR within the given stratum (race/ethnicity by age)

bSample includes the total census of inmates who were incarcerated in the Texas Department of Criminal
Justice for any duration from September 1, 2006 through August 31, 2007 (Fiscal Year 2007, N=234,031)

cCOPD includes conditions coded as chronic obstructive pulmonary disease, chronic bronchitis, or emphysema
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and non-Hispanic White inmates had three or more conditions. African American
inmates accounted for more than half of inmates who had one or two of the selected
conditions and more than 40% of inmates who had three or more conditions.
Although less than a fifth (17.9%) of inmates who were ≤34 years of age had at
least one of the selected conditions, 40.9% of inmates who were 45–54 years of age
and almost two thirds (64.6%) of inmates who were ≥55 years of age had at least
one condition. Compared to other age subgroups, higher proportions of inmates
who were ≥55 years of age had one, two, or three or more conditions. Although
inmates who were ≥55 years of age accounted for almost half (46.7%) of those who
had three or more conditions, inmates who were 45–54 years accounted for about
one third of inmates with one or two conditions (28.9% and 36.4%, respectively).

Relative to the US general population, the study population appeared to have
similar age-standardized prevalence estimates of hypertension and diabetes, slightly
lower prevalence of asthma, and substantially lower prevalence of heart disease, COPD,
and cerebrovascular disease, overall and across strata of sex and race/ethnicity (Table 6).
Asthma prevalence among Hispanic inmates appeared considerably lower in the study
population compared to Hispanics in the general population. The age-standardized
prevalence of diabetes appeared highest in the Hispanic subgroup in the study
population, but highest in the African American subgroup in the general population.

DISCUSSION

The purpose of this study was to estimate the prevalence of selected, non-infectious
chronic medical conditions in a large state prison population. In order of magnitude,

TABLE 5 Number of selected chronic conditionsa by sex, race/ethnicity, and age among
inmates in the Texas prison systemb

0 (n=176,619) 1 (n=44,210) 2 (n=11,001) ≥3c (n=2,201)

Row % Col % Row % Col % Row % Col % Row % Col %

Sex/gender
Female (n=23,530) 76.2 10.2 19.1 10.2 3.9 8.4 0.8 8.4
Male (n=210,501) 75.4 89.8 18.9 89.8 4.8 91.6 1.0 91.6
Race/ethnicity
African-American
(n=85,924)

65.5 31.8 27.1 52.6 6.4 50.3 1.0 40.4

Hispanic (n=69,001) 84.5 33.0 11.8 18.4 3.2 20.0 0.5 17.2
White (n=79,106) 78.5 35.1 16.2 29.0 4.1 29.7 1.2 42.4
Age
≤34 (n=111,503) 87.4 55.2 11.3 28.5 1.2 12.3 0.1 3.2
35–44 (n=74,540) 74.1 27.7 21.0 31.4 4.4 26.4 0.5 14.9
45–54 (n=42,937) 59.1 14.4 29.7 28.9 9.3 36.4 1.8 35.1
≥55 (n=13,472) 35.4 2.7 36.6 11.1 20.4 25.0 7.6 46.7
Total (N=234,031) 75.5 100 18.9 100 4.7 100 0.9 100

aSelected chronic conditions included hypertension, ischemic heart disease, cerebrovascular disease, asthma,
other chronic obstructive pulmonary disease, and diabetes

bSample includes the total census of inmates who were incarcerated in the Texas Department of Criminal
Justice for any duration from September 1, 2006 through August 31, 2007 (Fiscal Year 2007)

cOf inmates with three or more conditions: three conditions, n=1892; four conditions, n=270; five
conditions, n=38; six conditions, n=1
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crude prevalence estimates for the selected conditions were as follows: hypertension,
18.8%; asthma, 5.4%; diabetes, 4.2%; ischemic heart disease, 1.7%; COPD,
0.96%; and cerebrovascular disease, 0.23%. As discussed further below, prevalence
estimates varied across demographic strata in expected ways, with a few notable
exceptions. Visual (non-statistical) comparisons of age-standardized prevalence
estimates from the study population with those from the US general population
differed markedly from results of similar comparisons in recent studies.

Crude prevalence estimates of the selected conditions, except for asthma,
increased substantially with increased age, as did the proportion of inmates with co-
occurring chronic conditions. These findings must be considered in the context of an
aging prison population. From 1997 to 2007, the proportion of inmates who were
45–54 years of age grew from 10% to 19% of the average census of the Texas state
prison population, while the proportion of inmates who were ≥55 years of age grew
from 3% to almost 7% (A.J. Harzke, August 27, 2008, unpublished data). If the age
structure of the prison population continues to show increasing proportions of older
inmates, then the prevalence of these chronic conditions and related health care costs
can be expected to increase as well. In this regard, the eldest group of inmates, those
who were ≥55 years of age, is of particular concern. Although this eldest group of
inmates accounted for a relatively small proportion of the study population (5.8%),
this age group showed prevalence estimates of COPD, ischemic heart disease, and
cerebrovascular disease that were at least three times greater than younger inmates,
and this age group was considerably more likely to have co-occurring conditions.
Moreover, internal CMC financial data indicate that this age group accounts for a
disproportionate share of health care costs. In Fiscal Year 2007, this age group
accounted for 24.4% and 37.7% of inpatient and outpatient hospital costs,
respectively (D. Patel, September 1, 2009, personal communication). Therefore,
although this eldest group comprised a small proportion of the study population,
this group was large in absolute numbers (N=13,472) and had a sufficiently great
burden of morbidity to have a profound impact on health care delivery and costs in
this prison system. We suggest that research on geriatric health and health care in
correctional settings is an emerging and productive area of future research.

Given the known racial/ethnic disparities in the US population, prevalence
estimates of the selected conditions generally varied by race/ethnicity in expected
ways. However, the prevalence of diabetes by race/ethnicity presented a noteworthy
exception. The age-standardized prevalence of diabetes was highest among
Hispanics in our study population, but was highest among African Americans in
the general population.20 Moreover, the age-standardized prevalence of diabetes
among Hispanic inmates appeared slightly higher than Hispanic adults in the
general population, while the age-standardized prevalence of diabetes among
African American inmates appeared modestly lower than African American adults
in the general population. The prevalence of diabetes among Hispanic inmates
relative to Hispanics in the general population may have appeared more similar if
data were available on Hispanic subgroups by heritage and/or by nativity. Although
the distribution of Hispanic subgroups in the Texas prison population is unknown,
it is presumed to be predominantly Mexican or Mexican American, as in the Texas
population (76%),25 and persons of Mexican descent tend to show slightly higher
prevalence of diabetes than other Hispanic subgroups, particularly in the older age
groups (≥55 years).20,26,27

The apparently lower prevalence of diabetes among African American inmates
compared to similarly aged African American adults in the US general population
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points toward a number of interesting questions. It is possible that these findings
simply reflect that African American inmates who are healthy enough to commit
crimes are simply healthier than African American adults in the general population
(akin to the “healthy worker effect”). It also seems possible, although somewhat
controversial, that incarceration itself reduces the prevalence or progression of some
conditions for certain inmate subgroups. A recent study of former inmates in North
Carolina showed that mortality due to diabetes, cardiovascular disease, lung cancer,
and respiratory diseases was less among African American former prisoners than
expected given age-specific mortality rates due to these conditions in that state.28 In
studies with HIV-infected inmates, markers of HIV disease progression (CD4+

counts and viral load) indicate better health during incarceration compared to pre-
or post-incarceration.29,30 Thus, although some studies have emphasized the
potential negative effects of incarceration on health,31 for some inmates, incarcer-
ation may provide better access to preventive and therapeutic health care and/or a
context that is more controlled and more conducive to disease self-management than
the “free world” community. Examination of the unique factors and pathways that
impede and promote health among persons involved in the criminal justice system
promises to be a worthwhile area of further research.

Relative to the US general population, the study population showed similar age-
standardized prevalence estimates of hypertension and diabetes and only slightly
lower prevalence of asthma; however, prevalence estimates of heart disease, COPD,
and cerebrovascular disease were dramatically lower in the study population than in
the general population, overall and across strata of sex and race/ethnicity. There are
a number of potential explanations for these substantially lower estimates. First, as
previously mentioned, it is possible that inmates are simply healthier than adults in
the general population, at least with respect to these particular conditions. Indeed,
similar to the discussion above, it is possible that incarceration reduces certain
behavioral risk factors associated with these conditions and their progression; for
example, cigarette smoking, arguably the most important risk factor for these
conditions, has been banned in TDCJ facilities since 1995. Second, our estimates
may potentially be affected by detection biases. Disease detection may have been
reduced because younger inmates (G50 years of age), who comprised the majority of
our study population, did not receive comprehensive annual physical examinations
beyond the initial intake examination. Disease detection may have been reduced
further among those with shorter sentences, and more than 40% of the “on-hand”
Texas prison population in Fiscal Year 2007 had a sentence of ≤5 years.10 Finally,
our estimates were based on diagnoses which resulted from clinical assessment of
inmates, and to the extent these assessments were informed by inmate self-report of
current symptoms or previous diagnoses, case ascertainment may have been reduced
and prevalence underestimated. Based on the authors’ many collective years of
experience working with inmates, inmates may be distrustful of prison personnel,
especially medical personnel, and may be hesitant to provide a full report of
symptoms or prior diagnoses which may prompt additional diagnostic procedures.
More broadly, because inmates are often from low socioeconomic backgrounds,
inmates may have reduced access to and experience with community health care
systems and may be more likely to have undiagnosed health conditions, especially
those conditions that are often not detected without repeated examinations or
extensive testing.

Our findings are inconsistent with two recently reported studies which found
that prevalence estimates of hypertension, ischemic heart disease (specifically prior
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myocardial infarction), asthma, and diabetes mellitus among state inmates were
significantly higher than estimates from the US non-elderly, non-institutionalized,
civilian population after adjusting for age.6,7 The data sources used for producing
age-adjusted US population estimates in these studies were similar to those used in
our study (NHANES and NHIS), so this is an unlikely source of the inconsistency.
However, both of these studies relied on self-reported data from a national sample
of state prison inmates—specifically from the Survey of Inmates in State and Federal
Correctional Facilities, 2004.8 So, two potential reasons for the inconsistency are the
sample sources (the Texas prison system vs. state prisons nationally) and the
ascertainment methods (clinical assessment vs. inmate self-report alone). It is
possible that prevalence estimates for these conditions are simply lower in the
Texas state prison population than in state prisons nationally. As discussed above, it
is also possible that inmates underreport symptoms or prior diagnoses to prison
medical personnel. Conversely, it is similarly possible that inmates are more likely to
report symptoms, diagnoses, or self-diagnoses to non-medical data collectors who
are not affiliated with the prison system. To our knowledge, the reliability or
comparability of inmate self-report across different contexts regarding symptoms
and conditions has not been investigated and may constitute a productive area of
future research. Finally, it is possible that minor but non-trivial differences in
analytic methods contributed to differences in findings across studies. Overall, there
is a great need for prevalence studies in prison populations that utilize methods
which are strictly comparable to national studies.

Although age-standardized prevalence estimates of the selected conditions did
not appear to exceed age-standardized estimates from the US general population, the
sheer number of inmates in our study population affected by one or more of these
conditions (n=57,412) suggests that these conditions place a substantial burden on
correctional health care systems. Providing quality management of chronic
conditions in the correctional setting is demanding both organizationally and
financially, requiring well-coordinated efforts among numerous medical professio-
nals as well as costly monitoring and treatment.32 The organizational and financial
stresses associated with chronic disease management can be expected to increase as
the prison population continues to grow and to age.1,2,32

Moreover, especially given the large number of inmates released annually in the
US, it seems reasonable to assume that chronic conditions among inmates may
increasingly impact health care systems in the communities to which inmates are
released.32 As Hornung et al.32 have noted, inmates with non-infectious, chronic
conditions represent a different kind of threat to the health status of the general
community when they are released than do inmates with communicable diseases.
Chronically ill inmates who delay or fail to receive needed care—whether before or
after release—are at increased risk of serious illness and hospitalization.32 Thus, if
released inmates are undertreated, community health care systems may be affected in
the form of increased costs due to delivery of acute care and tertiary services.32

Ensuring continuity of care among released inmates with chronic conditions
presents a tremendous set of challenges. Although few studies have examined
continuity of care for non-infectious chronic conditions,33 studies of HIV-infected
inmates may be informative here; these studies suggest that without fairly intensive
interventions, only a small proportion of inmates will establish or reestablish health
care within the first year following release.34 During their incarceration, many
inmates are disenrolled from Medicare, Medicaid, VA, or other benefits programs,
such that even those who are eligible for benefits may experience considerable lag
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times in reenrollment after release.33 Moreover, during the immediate post-release
period, the need to secure or reestablish reimbursement sources for primary care and
medication may be eclipsed by the challenges of meeting basic subsistence needs
(e.g., housing, clothing, and food) and resisting relapse into substance abuse.34–37

The majority of inmates leave prison with no personal savings, no immediate
entitlement to unemployment or other benefits, and limited job prospects—largely
due to barriers experienced as a result of their criminal history.36 Many Texas
inmates return to neighborhoods characterized by elevated rates of poverty, crime,
and other measures of disadvantage.36 Recently released inmates are at increased
risk of death, especially deaths due to drug overdose, homicide, and suicide38—
which is not surprising given that more than half of Texas inmates (59.7%) entered
prison with a diagnosable substance abuse disorder and more than a tenth had
major psychiatric disorder (10.5%).35 Hispanic inmates may also be negatively
affected by language and cultural barriers as they seek health care and other
supportive services after release. Despite the apparent challenges, there is evidence
that provision of supportive services, ranging in intensity from simple pre-release
referrals to intensive post-release case management, can improve continuity of care
among released inmates.34,39,40 In addition to supportive services, however, policy
changes are needed to ensure seamless access to medical and pharmaceutical
benefits and, more generally, to better integrate publicly funded health care
delivery systems.36 Further studies are needed to identify the specific individual-
and system-level factors which promote or impede post-release access to medical
care and payment sources for those affected by chronic conditions—whether
infectious or non-infectious.

The study had limitations which should be considered when interpreting the
findings. As discussed above, prevalence estimates of some or all of the selected
conditions could potentially have been underestimated as a result of detection biases,
the effects of which may have varied in magnitude across inmate subgroups and/or
the selected conditions. Also, although practitioners relied on standardized institu-
tional clinical guidelines to make all diagnoses, there may have been some variability
in diagnoses across the multiple practitioners and prison sites. However, we have no
evidence which suggests that screening protocols or diagnostic guidelines were
implemented in a systematically differential (bias-producing) manner. Similarly,
there may have been random errors or variability in coding of diagnoses or entering
codes into the EMR; however, because we considered fairly broad diagnostic
categories (e.g., COPD) rather than specific diagnoses (e.g., emphysema), the effects
of errors or variation in coding should be minimized. The findings reported here
were from one state prison population and may not be generalizable to other state
prison populations or to the national prison population, especially given that the
distribution of the selected conditions and their risk factors vary by region in the
general population.20 As previously noted, because of differences in methods of case
ascertainment, sampling, and resulting samples, comparisons of age-standardized
prevalence estimates from the study population with age-standardized estimates
from the US general population should be considered with caution.

Despite the aforementioned limitations, this study is among the first to provide
prevalence estimates for several non-infectious, chronic medical conditions from a
large prison population. Although age-standardized prevalence estimates for the
selected conditions were similar to or lower than estimates from the general
population, the absolute number of inmates who were affected by one or more of
these conditions was substantial. As the prison population continues to grow and to
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age,1,2 the burden of these conditions on correctional and community health care
systems can be expected to increase.32 Providing quality pre-release medical care and
ensuring post-release continuity of care for chronically ill inmates may improve
outcomes and reduce the burden of these conditions on correctional and community
health care systems.32
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