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The relationship between education and
health among incarcerated men and
women in the United States
Kathryn M. Nowotny1*, Ryan K. Masters2 and Jason D. Boardman2

Abstract
Background: This paper contributes to research on the education-health association by extending the scope of
inquiry to adult inmates. Not only are inmates excluded from most nationally representative studies of health but
they also represent a highly select group in terms of both education and health. As such, our study provides new
information about the health of incarcerated populations and it extends the generalizability of the education-health
association beyond the non-institutionalized population.
Methods: We use a prison-level fixed-effects regression model with the 2004 Survey of Inmates in State Correctional
Facilities (n = 287 facilities) to evaluate the effects of education on a standardized morbidity scale of 11 lifetime and
current health conditions among incarcerated men (n = 10,493) and women (n = 2,797).
Results: Education prior to incarceration is negatively associated with lifetime health problems for both women and
men and the association is stronger among women. Among inmates who enter prison with less than a GED level of
education, attaining a GED in prison is associated with better current health outcomes for men, but not women.
Conclusions: The generalization of the education-health association among prisoners further highlights the fundamental
nature of education as a health promotive resource. Discussed are the implications for the education-health literature in
general and health promotion efforts among incarcerated adults specifically.
Keywords: Education-health association, Education, Morbidity, Gender, Prisoners, Prison

Background
This study examines whether level of education prior to
imprisonment and participation in prison education programs are associated with better health for male and female inmates. We contribute to a large body of work
linking educational attainment and adult health [1–3] in
which individuals with higher levels of education report
fewer chronic diseases, have better mental health, and
enjoy longer lives than do adults with lower levels of education [4, 5]. The resource substitution theory hypothesizes that education will be more strongly associated with
health among more disadvantaged populations, such as
women relative to men, because education can serve as a
“substitute” for the limited resources among these groups
* Correspondence: kathryn.nowotny@miami.edu
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[6, 7]. However, because of the explicit focus on noninstitutionalized populations [8], little is known about
the health benefits of education among male and female
prisoners.
The absence of this research is particularly important
because the size of the prison population in the United
States has increased more than sevenfold in the past
30 years and the U.S. now has the highest rate of imprisonment compared to all other countries [9]. Importantly, the
female prison population has been increasing at substantially higher rates than the male prison population [10], incarcerated women have worse health [11] and complex
comorbid conditions [12] across multiple domains compared to men. In addition, women’s prisons have lower
programming availability [13], often struggle to meet the
healthcare needs of the prisoners [13, 14], have higher exposure to sexual violence [15], and women have specific
healthcare needs that are not always provided for in prisons
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[16, 17]. As such, examining sex differences in the relationship between education and health among prisoners is important because it provides additional insights into the
nature of the association.

Methods
Data come from the 2004 Survey of Inmates in State
Correctional Facilities (SISCF), which provides a nationally
representative sample of U.S. adults incarcerated in state
prisons [18]. The sample design employed a stratified, twostage selection process. The prison sample was selected
from a universe of 1,585 state prisons. Overall, 301 prisons
were randomly selected for inclusion in the study. A total
of 287 prisons participated (95.3 % prison-level response
rate). In the second stage, inmates were randomly selected
for participation (n = 14,499; 89.1 % respsonse rate). The
interviews were conducted using computer assisted personal interviewing and participation was voluntary. Due to
missingness on key variables, the final sample size is 13,290
(10,493 men and 2,797 women).
Respondents were first asked about lifetime diagnoses
and then a follow up question ascertained whether or not
the respondents still have problems related to the condition
(i.e., current morbidity). The 11 health conditions include
hypertension or high blood pressure, diabetes, heart problems, asthma, kidney problems, stroke, all-cause cancer,
arthritis, cirrhosis, sexually transmitted infections (STI),
and hepatitis. Lifetime (α = 0.52) and current (α = 0.48)
morbidity standardized scale scores are calculated to represent the presence of multiple health conditions. Education
prior to entering the current prison term is measured with
years of education (0 to 18 years). We further refine this
measure by including a series of dummy variables assessing
degree attainment by categorizing less than high school,
GED, high school diploma, and at least some college.
Current education examines whether an inmate participated in a high school education class or obtained a GED
during their current prison sentence if they are eligible (i.e.
enter prison with less than a GED level of education). All
multivariate models control for age, race/ethnicity, employment prior to incarceration, and marital status. We also
control for the number of years served to date during the
current incarceration episode and whether this is their first
incarceration episode.
Our analyses are conducted in two parts. First, linear
regression models estimate the association between education prior to entering prison and lifetime morbidity
stratifying by gender and controlling for demographic
background. Importantly, our models use prison fixed
effects to control for contextual and compositional differences across prisons that may confound associations.
The second analysis examines educational attainment
within prison and includes only those inmates who
entered prison with less than a GED level of education.
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Similar linear models with prison fixed effects estimate
the association between attaining a GED in prison and
current morbidity. We then follow with additional descriptive analyses to examine who participates in prison
high school classes in more detail. Finally, a supplementary analysis examines the association between education
and one of the morbidities: hypertension. All descriptive
and multivariate analyses use sampling weights to adjust
for the complex sampling design of the study.

Results
Table 1 presents the descriptive and bivariate (by gender) analysis. Incarcerated women have a significantly
higher mean morbidity count than do men. Half of women
(52.8 %) report at least one health condition while only onethird of men do (36.9 %). The top 10 % of the unhealthiest
women have three current health conditions compared to
two for men. The raw frequencies and weighted odds ratios
indicate that women have worse health compared to men.
Incarcerated women report significantly higher rates for
most conditions at the p < 0.001 level excluding hypertension - which is still significant at the p < .01 level - and
stroke and cirrhosis - which are not statistically significant.
Although the difference is small in magnitude, incarcerated women have a significantly higher mean years of education compared to men with men averaging 10.4 years of
education and women averaging 10.7 years of education
(Table 1). Patterns of degree attainment prior to entering
prison also differ by gender. While similar proportions of
men and women enter prison with less than a GED
(41 %), men are significantly more likely to have earned a
GED (26.1 %) than women (20.0 %). About 22 % of men
and women obtained their high school diploma prior to
their current prison stay. Women, though, have significantly higher rates of some college (11.8 %) and at least a
four-year college degree (5.1 %) compared to men (7.8 %
and 3.5 %, respectively).
Results from fixed effects (by prison) regression models
examining education prior to incarceration and lifetime
morbidity are presented in Table 2. The findings indicate
that increases in years of education are negatively associated
with the standardized lifetime morbidity scale for both incarcerated women and men, but that the effect is greater for incarcerated women.1 Considering that the comorbidity scale
is standardized within each sex, it suggests that the effect of
one year of additional education among women (b = −.017,
p < .001) is more than four times the size of the comparable
effect among men (b = −.004, p < .05). To further evaluate
the magnitude of these effects, we standardized the education scores and the same four-fold comparison is evident
(βwomen = −.04, se = .010) and men (βmen = −.01, se = .004)
but the effect sizes are clearly small. Degree attainment prior
to incarceration is only significant for women. Interestingly,
women with a GED (b = −.088, p < .001) have lower scores
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Table 1 Health, Education, and Demographic Characteristics of Prisoners Stratified by Gender (Men: n = 10,493; Women: n = 2,797)

Mean Health Count (se)

Men

Women

n (%)a

n (%)a

.59 (.01)

.97 (.02)

p

Weighted

Confidence

OR

Interval (OR)

< .001

Hypertension

2197 (21.2)

649 (23.6)

< .009

1.16

1.04, 1.29

Heart Problems

964 (9.3)

317 (11.5)

< .001

1.32

1.14, 1.51

Diabetes

448 (4.3)

190 (6.9)

< .001

1.75

1.45, 2.11

Asthma

1495 (14.4)

620 (22.5)

< .001

1.78

1.60, 1.99

Kidney Problems

592 (5.7)

323 (11.7)

< .001

2.29

1.97, 2.65

Arthritis

1603 (15.5)

682 (24.8)

< .001

2.06

1.83, 2.32

Stroke

475 (4.6)

151 (5.5)

< .053

1.34

1.02, 1.76

Cancer

181 (1.8)

278 (10.1)

< .001

5.69

3.71, 8.73

Cirrhosis

175 (1.7)

49 (1.8)

< .746

1.48

0.97, 2.27

Hepatitis

972 (9.4)

432 (15.7)

< .001

2.20

1.85, 2.61

STI

1226 (11.8)

484 (17.6)

< .001

3.00

2.08, 4.31

Education Prior
Mean Years (se)

10.4 (.02)

10.7 (.05)

< .001

Less than GED

4334 (41.7)

1150 (41.4)

< .766

0.97

0.89, 1.06

GED

2615 (26.1)

555 (20.0)

< .001

0.74

0.66,0 .82

High School Diploma

2274 (21.9)

606 (21.8)

< .936

1.00

0.90, 1.12

Some College

816 (7.8)

328 (11.8)

< .001

1.60

1.39, 1.85

College

363 (3.5)

142 (5.1)

< .001

1.53

1.24, 1.90

35.3 (.10)

35.6 (.17)

< .203

White

3901 (37.2)

1261 (45.1)

< .001

1.47

1.35, 1.61

Black

4652 (44.3)

998 (35.7)

< .001

0.67

0.61, 0.74

Mean Age (se)
Race/Ethnicity

Latino

1369 (13.1)

352 (12.6)

<.518

0.87

0.77, 0.99

Other

571 (5.4)

186 (6.7)

< .014

1.31

1.09, 1.57

7402 (71.0)

1586 (57.2)

< .001

0.55

0.50, 0.60

Employed Prior
Marital Status
Never Married

6134 (58.9)

1261 (45.2)

< .001

0.58

0.53, 0.63

Married

1576 (15.1)

505 (18.1)

< .001

1.24

1.11, 1.40

Widowed/Divorced/Separated

1.64

1.49, 1.80

1.67

1.53, 1.83

2762 (26.4)

1026 (36.8)

< .001

Mean Time Served (se)

4.6 (.06)

2.5 (.07)

< .001

First Time Incarcerated

4796 (46.4)

1629 (59.0)

< .001

OR Odds Ratio, CI 95 % Confidence Interval, se Standard Error
a
Raw sample size and frequency unless otherwise stated

on the standardized lifetime morbidity scale compared to
women entering prison with a high school diploma.
Table 3 presents the results for male and female prisoners who enter prison with less than a high school degree. As with the other analyses, we include prison-level
fixed effects and sampling weights. Completing the requirements for a GED is associated with a lower score on
the current morbidity scale for men (b = −.033, p < .05)
but not women. Table 4 examines who participates in high
school education classes while in prison in more detail.
Less than half (43.5 %) of men who entered prison with

less than a GED (n = 4,334) participated in a high school
education class while in prison. There are 60 men in five
prisons where no one with less than a GED reported participating in high school classes. It is possible that these
prisons do not offer these types of courses so they are
dropped from this descriptive analysis. Men who participate in high school education classes have a younger overall age and are overrepresented in the age 18 to 29
category. There are 1,837 men between the ages of 18 and
39 who entered prison with less than GED education and
almost half of them (49.4 %) participated in high school

Nowotny et al. BMC Public Health (2016) 16:916
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Table 2 Results from Regressing Level of Education Prior to Incarceration on Standardized Lifetime Morbidity Scale with Prison-Level
Fixed Effect for Men and Women
Lifetime Morbidity Scale
Men

Women

b

p

−.004

*

b

p

b

p

−.017

***

b

p

Education Prior to Incarceration
Years of Education
Education (High School Diploma Ref.)
Less than High School

−.006

.036

GED

−.010

−.088

At Least Some College
Age

***

−.036

.002
.012

***

.012

***

.015

***

.015

***

Black

−.029

***

−.031

***

−.077

***

−.078

***

Latino

−.027

*

−.027

*

−.012

−.002

Other

.067

***

.066

***

.047

.048

−.046

***

−.048

***

−.031

Married

.022

*

.022

+

.038

Widowed/Divorced/Separated

.020

*

.020

*

.042

Race/Ethnicity (White Ref.)

Employed Prior to Incarceration

+

−.039

*

Marital Status (Never Married Ref.)

Time Served to Date

−.001

First time Incarcerated

−.015

−.001
+

−.017

.034
+

.004
*

−.069

.040

+

.004
***

−.069

***

Model Statistics
Number of Inmates

9941

9914

2657

2656

Number of Prisons

225

225

62

62

Overall R Squared

.14

.13

.11

.11

Rho

.042

.042

.039

.039

+p < .10; *p < .05; ***p < .001

education classes compared to only 41.1 % of the 2,083
men between the ages of 30 and 49 and 34.5 % of the 354
men aged 50 years or older.
Compared to men who do not participate in high
school education classes, men who participate are overrepresented by whites (29.1 % vs. 25.4 %, p < .01) and
those who have never been married (68.9 % vs. 63.3 %,
p < .001). Participants have a higher average number of
years of school completed prior to entering prison (9.2
vs. 8.9, p < .001) and have been in prison longer (5.3 vs.
4.0, p < .001). Results from a multivariate analysis (not
shown) confirm these findings. Men who participate in
high school education classes are also more likely to be
violent offenders (56.8 % vs. 47.2 %, p < .001) and less
likely to be drug offenders (17.4 % vs. 21.0 %, p < .01).
They are more likely to also participate in a job training
program (38.4 % vs. 18.2 %, p < .001). These men seem
to have higher levels of social support in the form of
phone calls (86.4 % vs. 81.1 %, p < .001) and visits
(30.0 % vs. 23.2 %, p < .001). Finally, they are less likely to
be written up for a violation (32.0 % vs. 53.4 %, p < .001).

Forty-one percent of all women (n = 2,781) entered prison
with less than a GED level of education. Among those
women, 40.5 % participated in a high school education program with 16.9 % of participants obtaining a GED by the
time of the interview. Similar to men, women who participate in high school education classes while in prison tend
to be younger (33.6 vs. 35.0, p < .01). Of the 382 women
who entered prison with less than a GED education between the ages of 18 and 29, 47.4 % participated in a high
school education class. Thirty-seven percent of the 714
women aged 30 to 49 participated and 37.0 % of the women
aged 50 or older participated. None of the demographic variables other than age are associated with participating in a
high school education class; however, time spent incarcerated is positively associated (3.0 vs. 1.9, p < .001) which was
also found in the multivariate analysis (not shown). The
findings concerning the additional measures of the prison
experience are similar to men. Violent offenders are more
likely to participate in high school education classes (36.3 %
vs. 23.5 %, p < .001); although being a drug offender is not
significant. Female inmates who participate in high school

Nowotny et al. BMC Public Health (2016) 16:916
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Table 3 Results from Regressing Attaining a GED in Prison on
Standardized Current Morbidity Scale for Men and Women Entering
Prison with Less Than a GED with Prison-Level Fixed Effects
Current Morbidity Scale
Men

Women

B

p

b

Attain a GED in Prison

−.033

*

−.065

p

Age

.010

***

.016

***

−.062

***

−.078

*

Latino

−.071

***

−.045

Other

.011

Race/Ethnicity (White Ref.)
Black

−.053

−.023

+

−.027

Married

.036

*

.081

Widowed/Divorced/Separated

.019

Employed Prior to Incarceration
Marital Status (Never Married Ref.)

+

.015

Time Served to Date

.001

.002

First time Incarcerated

−.001

−.058

4128

1102

*

Model Statistics
Number of Inmates
Number of Prisons

225

62

Overall R Squared

.13

.11

Rho

.078

.087

+p < .10; *p < .05; ***p < .001

education classes are also more likely to participate in job
training programs (32.2 % vs. 15.4 %, p < .001) and to receive visits (32.4 % vs. 21.2 %, p < .001) and phone calls
(75.7 % vs. 80.9 %, p < .05) from family and friends. Finally,
participants are less likely to be written up for a violation
(38.6 % vs. 60.2 %, p < .001).
Finally, the analyses thus far have assumed that each
health condition is equal in its association with education,
but this is likely not the case given different disease progressions and etiologies. Therefore, a supplementary analysis examines the relationship between education and
hypertension more closely. Of all of the medical conditions included in this study, hypertension is most likely to
be proximately influenced by education. Indeed it appears
that education both prior to and during incarceration is
negatively associated with hypertension for men. Controlling for age, race, marital status, years incarcerated and
first incarceration episode with prison-level fixed effects,
each year of education is associated with three percent
lower odds (p < .05) of having lifetime hypertension for
men. For those men entering prison with at least a GED,
their odds of lifetime hypertension are decreased by eight
percent (p < .10) controlling for all other factors.
We extend our analyses of current hypertension and
prison education among only those men who enter prison

without a GED or higher degree in order to reduce bias
associated with time order. Using a fixed effects logistic
regression model, we find that men entering prison with
less than a GED level of education who participate in a
high school education program while in prison have 19 %
lower odds of reporting current problems with hypertension (p < .05)2 compared to those who did not participate
in high school education classes conditioned on availability. For those who earned their GED while in prison, their
odds of reporting current problems with hypertension are
even lower (OR = .71; p < .05). If we reduce this sample to
men who are less than 30 years of age (the age group most
likely to earn a GED in prison), attaining a GED is
associated with 56 % lower odds of reporting problems with current hypertension (p < .05).3 For women,
years of education (OR .96, p = .247) and having a
GED or higher (OR = .79, p = .163) prior to being incarcerated is not associated with lifetime hypertension.
Neither participating in high school education classes
(OR = 1.07, p = .840) nor obtaining a GED while in prison
(OR = .87, p = .813) is associated with hypertension for
women.

Discussion
Our study demonstrates the importance of education for
health among incarcerated adults. Previous research has
documented the many benefits of education for inmates
which extends to local communities [19]. While this study
focuses on high school education, post-secondary education
for inmates is also a growing concern. In 2015 the Obama
administration and the U.S. Department of Education announced the Second Change Pell Pilot Program to test new
models to allow inmates to receive Pell Grants and pursue
the postsecondary education in order to “to create a fairer,
more effective criminal justice system, reduce recidivism,
and combat the impact of mass incarceration on communities” citing that “for every dollar invested in correctional
education programs, four to five dollars are saved on three
year re-incarceration costs” [20]. Our study suggests that
improved health may be an additional benefit through potential increases in learned effectiveness, health literacy and
ability to engage in health promotion, all of which has the
potential to improve community health [21]. Although not
the focus of our study, the findings also point to benefits in
the prison experiences for inmates who participate in prison
education classes including greater external social support
and lower likelihood of receiving a violation. Given these
multiple far-reaching benefits of education, prisons should
consider expanding basic education for inmates. In this
national sample, only about 40 % of inmates who entered
prison with less than a GED-level of education participated
in high school education classes by the time of the survey.
Our study is the first to demonstrate the generalizability
of the education-health association beyond the non-

Nowotny et al. BMC Public Health (2016) 16:916
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Table 4 Descriptive Analysis Examining Participation in High School Education Classes for Inmates who Enter Prison with Less Than
a GED-Level of Education Stratified by Gender
Men (n = 4,274)

Women (n = 2,781)
2

No Participation

Participate

t/x

p

No Participation

Participate

t/x2

p

Age (se)

34.8 (.23)

32.4 (.23)

7.5

< .000

35.0 (.34)

33.6 (.42)

2.6

< .009

Age 18 to 29

930 (38.9)

907 (48.1)

36.0

< .000

201 (29.4)

181 (38.8)

11.2

< .001

Age 30 to 49

1226 (51.3)

857 (45.4)

14.7

< .000

449 (65.6)

265 (56.9)

9.1

< .003

Age 50 or older

232 (9.7)

122 (6.5)

14.6

< .000

34 (5.0)

20 (4.3)

.3

< .593

606 (25.4)

548 (29.1)

7.2

<.007

220 (32.2)

161 (34.6)

.7

< .399

Race/Ethnicity
White
Black

1244 (52.1)

956 (50.7)

.8

<.362

304 (44.4)

189 (40.6)

1.7

< .191

Latino

421 (17.6)

274 (14.5)

7.5

<.006

116 (17.0)

80 (17.2)

.01

< .927

Other

117 (4.9)

108 (5.7)

1.5

<.229

44 (6.4)

36 (7.7)

.7

< .398

Marital Status
Never Married

1510 (63.3)

1299 (68.9)

14.7

< .000

366 (53.6)

239 (51.2)

.5

< .489

Married

343 (14.4)

220 (11.7)

6.8

< .009

103 (15.1)

79 (17.0)

.8

< .376

535 (22.3)

366 (19.4)

5.3

< .021

214 (31.3)

146 (31.5)

.00

< .962

Employed Prior to Incarceration

Widowed/Divorced/Separated

1614 (67.7)

1239 (65.8)

1.8

< .176

336 (49.1)

240 (51.5)

.6

< .428

Years of Education Prior to Incarceration (se)

8.9 (.04)

9.2 (.04)

−4.6

< .000

9.1 (.07)

9.1 (.07)

.1

< .907

Time Served to Date (se)

4.0 (.11)

5.3 (.13)

−7.6

< .000

1.9 (.13)

3.0 (.20)

−5.0

< .000

First time Incarcerated

1068 (45.4)

899 (48.2)

3.4

< .067

389 (57.5)

277 (60.0)

.7

< .401

Prison Experience
Violent Offender

1128 (47.2)

1072 (56.8)

38.9

< .000

161 (23.5)

169 (36.3)

22.0

< .000

Drug Offender

501 (21.0)

329 (17.4)

8.4

< .004

196 (28.7)

122 (26.2)

.9

< .357

Job Training Program Participation

429 (18.2)

38.4 (723)

214.2

< .000

104 (15.4)

150 (32.2)

44.9

< .000

Visits from Family/Friends Past Month

545 (23.2)

566 (30.0)

25.6

< .000

143 (21.2)

151 (32.4)

18.0

< .000

Phone Calls from Family/Friends Past Week

1910 (81.1)

1628 (86.4)

21.1

< .000

510 (75.7)

377 (80.9)

4.4

< .037

Written Up for Any Violation

1253 (53.4)

601 (32.0)

195.6

< .000

405 (60.2)

180 (38.6)

51.2

< .000

institutionalized population. These findings are important because they support the idea that education is a
“fundamental cause” of health [1] even among one of
the most select groups in the United States in terms of
both health and education. Our results are also consistent
with previous research documenting the poorer health
status of incarcerated women compared to men [11] and
the gendered nature of the education-health association
[22] where education serves as a protective resource more
for women than for men. Further, although not the focus
of this paper, it is important to highlight the relationship
of education and health compared to the other demographic controls in the study. Specifically, while education
operates in a comparable manner to other research of
noninstitutionalized adults, the relationship between race
and health and marital status and health both operate in
directions that are opposite to general findings [23, 24].
Both black male and female prisoners have a lower cumulative morbidity count compared to white male and female
prisoners and prisoners who are currently married have

worse health compared to those who are not married.
This is important because, again, it speaks to the highly
select nature of the incarcerated population but it also indicates further evidence of the robustness of the
education-health association.
There are two additional points to consider. First, a
comprehensive meta-analysis conducted by the RAND
Corporation [19] found that GED programs are the most
common education programs in prison, yet all types of
education programs available (i.e., GED, adult basic education, postsecondary, and vocational) notably reduce postrelease recidivism. The report concluded, however, that
data do not exist to evaluate dose–response effects or the
specific program characteristics that benefit inmates. The
findings from the current study suggest that when moving
forward with stronger research designs, additional proximate and distal indicators of program efficacy, such as
health-related outcomes, should be considered. These
studies could also address causal ordering. In our study we
conceptualized health as the outcome. But a more
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comprehensive study examining the life course of inmates
can parse out the dynamic processes of education and
health throughout the life span. It should also be noted that
the data used in our study are from 2004 when educational
programming was more widely available. The 2008 recession affected correctional programming leading to dramatic
changes in the number of programs offered, the sizes of the
classes, the modes of delivery, and the number of inmate
participants [19]. It is possible that our findings are influenced by period effects, although, research has consistently
documented an education-health association in the general
population across time and cohorts.
Second, this paper discussed selection into prison as a
function of gender and the gendered nature of the
education-health association. We encourage future research to consider how race-based selection processes
[25] influence education and health in prisons. Regardless of race, high school drop outs are five times more
likely to go to prison than high school graduates [26]
and national statistics show that blacks have among the
lowest graduation rates for high school students [27].
The double disadvantage of race and class inequality is
striking for incarceration rates. Over 16 % of black men
without a high school degree entered prison annually
from 1995 to 2001 compared to just 3.4 % of white men
without a high school degree, and this disparity grew from
previous time periods [26]. Other research has documented that the cumulative risk of imprisonment by age
34 for black men without a high school education is 68 %
[28]. This translates into 27 % of white prison inmates
having not completed high school or their GED compared
to 44 % of black prison inmates [29]. Collectively, this research highlights the differential selection among racial
and ethnic minorities into the prison system which may
influence the education-health association.
Limitations

This study has several limitations that need to be considered. First, the data are limited to inmates in state
correctional facilities. While state prison inmates comprised 1.3 million of the 1.5 million prison inmates at
midyear 2011 [30], it is important to consider that our
findings may not be generalizable to all incarcerated persons, especially those in local county jails. Second, this
study relies on self-reported health conditions. However,
self-report data are an essential and commonly used
source of health indicators in research [31], and the
SISCF is the best data set available to answer the
research question because it is the only large, nationally
representative survey of inmates available in the United
States. Third, the data are cross-sectional and do not
provide information on onset of health conditions. That
is, this study is unable to account for the timing of diagnosis or the severity of symptoms. This study is also limited
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by our inability to examine the neighborhood contexts that
individuals are exposed to prior to prison. Such information may be particularly important since incarcerated persons are drawn from distinct geographic areas [32] referred
to as prison “feeder communities” [33]. In other words, distinct sociodemographic communities bear the burden of
mass incarceration including young poor people of color
from disadvantaged neighborhoods [32, 34, 35]. Therefore,
it is not clear whether the study findings reflect education
as mitigating the deleterious effects of imprisonment, or a
prior association between poor health, low levels of education, and high propensity for incarceration.

Conclusion
Results from our study provide additional support for the
notion that the association between education and health
may be, in part, causally oriented. We do so by focusing
on a highly select population and the gendered nature of
the education-health association. We encourage future
researchers to examine the proximate pathways through
which this observed association may operate [36]. This is
especially important considering that incarcerated persons
comprise a vulnerable, disadvantaged, and largely unhealthy
subset of the U.S. population who may be reflective of the
larger marginalized segments of society. Our findings are
timely as prisons are having to address correctional healthcare practices. The identified health promotion needs of
prisoners include education in health and empowerment,
support in adopting health behavior, development of life
skills, and education related to specific illnesses, among
others [37]. Our results support the notion that the
provision of primary and secondary education to prisoners
may be an important element for health promotion and increasing the life chances and longevity of prisoners after
they are released back to their communities.
Endnotes
1
The models were estimated using different functional
forms of age including age2 and age3. For women, the
coefficient remain unchanged (−.016). For men, the coefficient reduced slightly from−.038 to−.029. Given this,
the most parsimonious model is presented.
2
The sample size for this model is 3,498; 531 observations were dropped from the fixed effects model because
the prison did not have variation in the outcome variable
(current hypertension).
3
The sample size for this model is 390; 786 observations were dropped from the fixed effects model because
the prison did not have variation in the outcome variable
(current hypertension).
Acknowledgements
The authors are grateful to researchers at the CUPC who made insightful
comments on earlier versions of the paper.
Publication of this article was funded by the University of Colorado Boulder
Libraries Open Access Fund.

Nowotny et al. BMC Public Health (2016) 16:916

Funding
Support for this study was provided to the lead author by the NIH Ruth L.
Kirschstein National Research Service Award Individual Fellowship (F31 DA037645)
funded by the National Institute on Drug Abuse (NIDA), the National
Science Foundation (NSF) SBE Doctoral Dissertation Research Improvement Grant
(#1401061), and the NIDA-funded Interdisciplinary Research Training Institute on
Drug Abuse at the University of Southern California (R25 DA026401). Additional
support was provided to the authors by the Eunice Kennedy Shriver
National Institute of Child Health and Human Development (NICHD)
funded University of Colorado Population Center (R24 HD066613). The
NIDA, NSF, and NICHD had no role in study design; in the collection, analysis
and interpretation of data; in the writing of the report; or in the decision to
submit the paper for publication.
Availability of data and materials
Data from the Survey of Inmates in State and Federal Correctional Facilities is
publically available from the Interuniversity Consortium for Political and Social
Research (ICPSR) at the University of Michigan.
Authors’ contributions
KM organized and analyzed the data and tabulated the results. KM, RM, and
JB all contributed to the conceptualization and writing of the paper. All
authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable
Ethics approval and consent to participate
Not applicable
Author details
1
Department of Sociology, University of Miami, 5202 University Drive, Coral
Gables, FL 33146, USA. 2Department of Sociology & Institute of Behavioral
Science, University of Colorado Boulder, 327 UCB, Boulder, CO 80027, USA.
Received: 19 September 2015 Accepted: 18 August 2016

References
1. Link BG, Phelan J. Social conditions as fundamental causes of diease.
J Health Soc Behav. 1995;35:80–94.
2. Montez JK, Friedman EM. Educational attainment and adult health: under
what conditions is the association causal? Soc Sci Med. 2015;127:1–7.
3. Everett BG, Rehkopf DH, Rogers RG. The nonlinear relationship between
education and mortality: an examination of cohort, race/ethnic, and gender
differences. Popul Res Policy Rev. 2013;32(6):893–917.
4. Hummer RA, Lariscy JT. Educational Attainment and Adult Mortality. In
International Handbook of Adult Mortality. Edited by Rogers RG, Crimmins
EM. New York: Springer; 2011. p. 241-61.
5. Mirowsky J, Ross CE. Social Causes of Psychological Distress. Chicago:
University of Chicago Press; 2003.
6. Ross CE, Mirowsky J. Sex differences in the effect of education on depression:
resource multiplication or resource substitution? Soc Sci Med. 2006;63:1400–13.
7. Schnittker J. Education and the changing shape of the income gradient in
health. J Health Soc Behav. 2004;45(3):286–305.
8. Ahalt C, Binswanger IA, Steinman M, Tulsky J, Williams BA. Confined to
ignorance: the absence of prisoner information from nationally
representative health data sets. J Gen Intern Med. 2011;27(2):160–6.
9. International Centre for Prison Studies. World Prison Brief - Highest to
Lowest Figures. London: King’s College London; 2008.
10. Frost NA, Greene J, Pranis K. Hard hit: The growth in the imprisonment of
women, 1977–2004. 2006. Edited by Report IoWCJTP.
11. Binswanger IA, Merrill JO, Krueger PM, White MC, Booth RE, Elmore JG. Gender
differences in chronic medical, psychiatric, and substance-dependence
disorders among jail inmates. Am J Public Health. 2010;100(3):476–82.
12. Nowotny KM, Belknap J, Lynch S, DeHart D. Risk profiles and treatment
needs of women in jail with Co-occurring serious mental illness and
substance use disorders. Women Health. 2014;58(8):781–95.

Page 8 of 8

13. Eliason MJ, Taylor JY, Williams R. Physical health of women in prison: relationship
to oppression. J Correct Health Care. 2004;10(2):175–203.
14. Nijhawan AE, Salloway R, Nunn AS, Poshkus M, Clarke JG. Preventative
healthcare for underserved women: results of a prison survey. J Womens
Health. 2010;19(1):17–22.
15. Beck AJ, Rantala RR, Rexroat J: Sexual Victimization Reported to Correctional
Authorities 2009–2011. Washington DC: Office of Justice Programs, Bureau of
Justice Statistics; 2014. http://www.bjs.gov/index.cfm?ty=pbdetail&iid=4882.
16. Hale GJ, Oswalt KL, Cropsey KL, Villalobos GC, Ivey SE, Matthews CA.
The contraceptive needs of incarcerated women. J Womens Health.
2009;18(8):1221–6.
17. Binswanger IA, Mueller S, Clark CB, Cropsey KL. Risk factors for cervical
cancer in criminal justice settings. J Womens Health. 2011;20(12):1839–45.
18. United States Department of Justice. Bureau of Justice Statistics: Survey of
Inmates in State and Federal Correctional Facilities, 2004. ICPSR04572-v1
Ann Arbor, MI: Inter-university Consortium for Political and Social Research
[distributor], 2007-02-28 2007.
19. Davis LM, Bozick R, Steele JL, Saunders J, Miles JNV: Evaluating the Effectiveness
of Correctional Education: A Meta-Analysis of Programs That Provide Education
to Incarcerated Adults. RAND Corporation; 2013.
20. U.S. Department of Education: U.S. Department of Education Launches Second
Chance Pell Pilot Program for Incarcerated Individuals. http://www.ed.gov/
news/press-releases/us-department-education-launches-second-chance-pellpilot-program-incarcerated-individuals; 2015. Accessed Jan 2016.
21. Freudenberg N. Jails, prisons, and the health of urban populations: a review
of the impact of the correctional system on community health. J Urban
Health. 2001;78(2):214–35.
22. Ross CE, Mirowsky J. Gender and the health benefits of education. Sociol Q.
2010;51(1):1–19.
23. Williams DR, Collins C. US socioeconomic and racial differences in health:
patterns and explanations. Annu Rev Sociol. 1995;21:349–86.
24. Umberson D. Gender, marital status and the social control of behavior. Soc
Sci Med. 1992;34(8):907–17.
25. Wakefield S, Uggen C. Incarceration and stratification. Annu Rev Sociol.
2010;36:387–406.
26. Western B. Punishment and Inequality in America. New York: Russell Sage;
2006.
27. National Center for Education Statistics. Public High School Graduation
Rates. Washington DC: US Department of Education, Institution of
Education Statistics; 2016. [https://nces.ed.gov/programs/coe/indicator_coi.
asp]
28. Pettit B. Invisible Men: Mass Incarceration and the Myth of Black Progress.
New York: Russell Sage; 2012.
29. Harlow CW. Education and Correctional Populations, Bureau of Justice
Statistics Special Report. U.S. Department of Justice, Office of Justice
Programs. 2003.
30. Carson EA, Sabol WJ. Prisoners in 2011. Washington DC: Office of Justice
Programs, Bureau of Justice Statistics; 2012. http://www.bjs.gov/content/
pub/pdf/p11.pdf
31. Stone AA, Turkkan JS, Bachrach CA, Jobe JB, Kurtzman HS, Cain VS. The
science of self-report: Implications for research and practice. Laerence
Erlbaum: Mahwah, NJ; 1999.
32. Clear T. Imprisoning Communities: How Mass Incarceration Makes Disadvantaged
Neighborhoods Worse. New York: Oxford University Press; 2007.
33. Drucker E. A Plague of Prisons: The Epidemiology of Mass Incarceration in
America. New York: The New Press; 2011.
34. Alexander M. The New Jim Crow: Mass Incarceration in the Age of
Colorblindness. New York: The New Press; 2010.
35. Pettit B, Western B. Mass imprisonment and the life course: race and class
inequality in U.S. Incarceration. Am Sociol Rev. 2004;69(2):151–69.
36. Adler NE, Newman K. Socioeconomic disparities in health: pathways and
policies. Health Aff. 2002;21(2):60–76.
37. Baybutt M, Acin E, Hayton P, Dooris M. Promoting health in prisons: a
settings approach. In Prisons and Health. Edited by Enggist S, Møller L,
Galea G, Udesen C. Copenhagen, Denmark: WHO Regional Office for
Europe; 2014. p. 180-84.

