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Abstract: We examined the association between crime and poor health in
a sample of African American twins. We combined health data from the
Carolina African American Twin Study of Aging with criminal conviction
data from North Carolina’s Department of Public Safety. We analyzed both
convicted Study members matched with non-convicted study members
and siblings discordant for criminal conviction. Study members with a
criminal conviction, compared to those without a criminal conviction, had
poorer adult health outcomes. Poor childhood health could not explain
poor adult health among convicted offenders. The results of our
discordant sibling analysis showed that the association between criminal
conviction and poor adult health was confounded by unobserved factors
operating within families. High alcohol consumption and lacking a spouse
were uniquely observed among those convicted of a crime. Criminal
conviction does not appear to be causally related poor health. Convicted
people may, however, have poor health behaviors and be at risk for early
mortality.
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Introduction

In the United States there are over 6 million people under correctional supervision;
that is, serving a sentence for crime in prison or jail, or on probation or parole.*? This large
group of people convicted of crime presents a significant concern for public health. For
example, people convicted of crime are at a high risk of adverse health outcomes and early
mortality.>® People convicted of crime are also likely to experience unemployment,
economic instability, and lack a romantic partner, factors associated with poor long-term
health prognoses.” Criminal conviction could be responsible for health disparities
experienced by African Americans, who are overrepresented in the criminal justice system.'®"
12 However, there is limited evidence to indicate a causal link between criminal conviction
and poor health.”*** Criminal conviction and poor health may both be parts of a suite of
negative life outcomes that often cluster within families.*>™*’

This study analyzes health and sociodemographic health risks in a sample of African
American twins. This study aims to answer three questions. First, are African Americans who
have been convicted of a crime in poorer health and at a higher sociodemographic risk for
poor health than non-convicted African Americans? Second, can we trace health disparities
between convicted versus non-convicted African Americans back to childhood risks? Third,
is evidence of disparate health between convicted and non-convicted African Americans a
function criminal conviction?

Methods
Data

Participants were members of the Carolina African American Twin Study of Aging
(CAATSA, N = 706),® which examines childhood characteristics and health status in a
sample of African American twins born in North Carolina. Full details about the sample are

reported elsewhere.'® Briefly, the CAATSA sample was drawn from records of twin births



between the years of 1913 and 1975 from 23 vital statistics offices in North Carolina
counties, U.S.A. The 23 counties selected represented over 50% of the population and 50% of
births in North Carolina. All records of twin births were entered into a computer database.
Potential interviewees were located through voter registries and telephone directory searches.
Interviewees were recruited and all in-person interviews were conducted between March
1999 and June 2003. A total of 706 interviews were conducted. Siblings of the twin pairs (31
pairs, 62 individuals) and surviving members of non-intact twin pairs (72 individuals)
comprised approximately 19% of the interviews. All participants gave informed consent, and
the study was approved by the Institutional Review Boards of the University of North
Carolina Chapel Hill and Pennsylvania State University.

In 2017, public records on criminal conviction in North Carolina, kept by the North
Carolina Department of Public Safety were searched for members of the CAATSA Study.
The North Carolina Department of Public Safety maintains all records of criminal conviction
for offenders sentenced to state prison, jail, and probation in North Carolina since 1972. The
age of criminal responsibility in North Carolina is 16 years. Offenses committed prior to 16
years of age are tried in juvenile court. Juvenile court is distinct from criminal court. Juvenile
offenders found guilty of an offense are considered “delinquent”, which does not result in a
record of criminal conviction. Offenders younger than 16 years of age can, in cases of serious
crime, have their offense transferred to criminal court where, if found guilty, they would have
a record of criminal conviction. Public criminal conviction records were matched to the
CAATSA data by first and last name and date of birth. The search yielded 49 (6.9%) of
CAATSA Study members with a criminal conviction prior to the interview and complete
information on all variables; 1 was a non-twin sibling who was retained in the analysis.
Measures

Criminal conviction was operationalized as present or absent. Adult health was



assessed using: self-rated health (with higher scores indicating better health), smoking
behavior at the time of the interview, alcohol consumption in the year prior to the interview,
body mass index (BMI), and systolic blood pressure. Childhood risks for poor adult health
were assessed using: low childhood SES and childhood health, both retrospectively reported.
Sociodemographic health risk was assessed using: unemployment/disability, low income, and
being unmarried. We additionally measured demographic factors of age in years, male sex,
and years lived outside of North Carolina. Complete details of the measures are included in
Table 1.

[Insert Table 1 about here]
Analytic approach

We conducted bivariate analyses in which we compared measures, separately, across
non-convicted and convicted study members. For all analyses we used paired sample t-tests
and exact McNemar tests to test the statistical significance of group differences.
Results

Non-convicted Study members (N) differed from convicted Study members (N) on
important demographic determinants of health and criminal conviction (age, sex, and years
lived outside of North Carolina) (See Supplementary Material Table S.1). To ensure that any
detected differences in health between convicted and non-convicted Study members was not
due to demographic differences between the two groups, we used propensity score matching
to match convicted Study members to non-convicted Study members. The match was based
on the demographic variables of age, being male, and years lived outside North Carolina. We
matched 2 non-convicted Study members for each convicted Study member. The resulting
matched sample comprised 149 (21.3%) Study members with complete data on all variables,
100 without a conviction and 49 with a conviction, who were balanced on the demographic

variables (see Table 2).



As a further means of controlling for differences in genetic and childhood
environmental risks for poor health and criminal conviction, we created a sample of siblings
discordant on criminal conviction (“discordant sibling sample”). The resulting discordant
sibling sample comprised 74 Study members, thirty-seven sibling pairs, with complete data
on all variables. Thirty-seven sibling pairs (32 twin pairs and 5 single-twin/non-twin sibling
pairs) were discordant for criminal conviction. Of the 37 sibling pairs discordant for criminal
conviction, 17 (46%) were opposite sex pairs. There were significantly more men among the
convicted twins than the non-convicted twins (Table 2).

Are African Americans who have been convicted of a crime in poorer health and at a higher
sociodemographic risk for poor health than non-convicted African Americans?

Our analysis first compared convicted Study members to non-convicted Study
members (see top half of Table 2 [results for Matched Sample] and Figure 1). Convicted
Study members, compared to non-convicted Study members, reported significantly poorer
self-rated health, more tobacco use, and more alcohol use. Moreover, convicted Study
members, compared to non-convicted Study members, were more likely to be unemployed,
have needs that could not be met by their income, and be divorced, separated, or never
married. BMI and systolic blood pressure did not significantly differ between convicted and
non-convicted Study Members. See Table 2 and Figure 1.

In the analysis of the matched sample we found that convicted Study members,
compared to non-convicted Study members, were more likely to have a low income and lack
a spouse.

[Insert Table 2 and Figure 1 about here]

Can we trace evidence of health disparities between convicted and non-convicted African
Americans to childhood?

One of the possible sources of poor health among convicted Study members may have



been poor childhood health or low childhood socioeconomic status (see lower half of Table 2
[results for Matched Sample]). We found that self-reports of childhood socioeconomic status
and childhood health did not significantly differ between convicted Study members and non-
convicted Study members. See Table 2.

Is evidence of disparate health between convicted and non-convicted African Americans a
function of criminal conviction?

Our results showing poorer health among convicted Study members, compared to
non-convicted Study members, still allowed for the possibility that criminal conviction was
the cause of poor health. To control for the effect of unobserved familial factors on health we
analyzed siblings discordant for criminal conviction. A discordant sibling design is a quasi-
causal method that extends the controls included in the matched sample design to include
unobserved factors such as family history of illness, childhood home environment, genes, and
more. If we observe differences in health between siblings discordant for conviction we have
a stronger basis for arguing for a causal relationship between criminal conviction and health.
If we observe similar health between siblings discordant for criminal conviction, we can
assume that unobserved factors shared between siblings (family history of illness, childhood
home environment, genes) are, compared to criminal conviction, more important
explanations of health.

Our results showed that self-rated health, tobacco use, and BMI did not significantly
differ between convicted and non-convicted siblings in a pair. In the analysis of siblings
discordant for criminal conviction, the likelihood of unemployment and low income did not
significantly differ between convicted and non-convicted siblings. Convicted siblings did,
however, have significantly higher alcohol use and were more likely to lack a spouse; the
results were not a function of a sex imbalance in siblings discordant for conviction (See

Supplementary Material Tables S.2 — S.3). See Table 2 and Figure 2.



Discussion

This study provides initial evidence on the relationship between adult health and
criminal conviction in a sample of African American twins. Consistent with past research our
findings showed that people with a criminal conviction, compared to those without a criminal
conviction, indeed were in worse health during adulthood.*® Poor childhood health could not
account for poor adult health among convicted offenders. Criminal conviction also did not
appear to cause poor adult health among convicted offenders. Rather, our use of a sibling
comparison design showed that criminal conviction and poor adult health seemed connected
via similar unobserved factors operating within families.

Our finding that childhood health was similar between non-offenders and convicted
offenders may be explained by Study members having generally positive recollections of
childhood health and few reporting poor childhood health. It is possible that African
American children who were in poor health during the mid-20™ Century did not survive to
adulthood, and were thus unable to participate in the CAATSA Study.

Alcohol use emerged as the primary health concern among offenders. Our results of
the analysis of siblings discordant for criminal conviction showed that the association
between criminal conviction and alcohol use was not induced by unobserved family factors.
Our findings are congruent with results showing that high alcohol consumption poses a
significant risk for early mortality among convicted offenders.®2%%

Our study has limitations. First, the proportion of offenders in our sample is low
compared to the reported prevalence of criminal conviction in the African American
community.?? Consequently, we could not evaluate the effect of many convictions versus
few, or the effect of incarceration; both factors may play a role in health outcomes among

offenders and population-wide health disparities.*® 82142327 Self-reported offending, which

has been tied to worse health over the life-course, was also not included as part of this



analysis.?® Additionally, the small sample size means that the ability of the analysis to detect
statistically significant differences in health between sibling pairs is sensitive to unknown,
true population differences in health between convicted and non-convicted sibling pairs.
Rather than focus on statistical significance, we point to the diminished difference in health
between convicted and non-convicted Study members in the discordant sibling model,
relative to the matched sample. Consistent with the idea that poor health operates at the
familial level non-convicted siblings in the discordant sibling model have below-average
health. Future research using a larger sibling sample is needed to test the robustness of this
finding.

The sampling method for the CAATSA survey likely accounted for the low
prevalence of offenders. Study members were located using two methods. The first method
was through voter registration lists, which may systematically exclude offenders. Between
1996 and 2002, about 40% of African Americans in North Carolina were not registered to
vote.” This figure includes North Carolinians who were under state supervision
(incarceration, parole, or probation) and ineligible to vote. The second method was through
printed telephone directories. Disadvantaged individuals, who are overrepresented in the
criminal justice system, may not have a telephone or may be transient and not listed in the
telephone directory. Since interviews were conducted during 1999-2003, the proliferation of
mobile telephones and the lack of a directory listing were not as big of problems as they
would be if the interviews had been conducted in the present day. Finally, the CAATSA
study did gather information on deceased individuals (who may have been likely to be
offenders) or interview incarcerated individuals.

Second, our criminal conviction search was restricted to the state of North Carolina. It
is possible that some Study members were convicted outside of North Carolina. Third, our

analysis was of twin families, which may differ from non-twin families. Despite these



limitations, we believe that this study provides a valuable initial contribution to the
understudied topic of African American offending and health disparities.’® Future efforts
should be made to replicate the results of this study while overcoming its limitations.

Public health implications

Our findings have a number of public health implications. First, high alcohol
consumption should be recognized as a problem among convicted offenders. Screening for
alcoholism and alcohol abuse should be routine for convicted offenders. We caution against
punitive measures for violating alcohol restrictions that may be part of a criminal sentence
and instead advocate for evidence-based treatments for alcoholism and alcohol abuse.
Treatment for alcoholism can be a requirement of correctional supervision (incarceration,
probation, parole).

Second, efforts should be made to compensate for the lack of support offered by a
spouse. Spouses play an important role in preventing social isolation and loneliness, both of
which have been tied to poor health.***! A meta-analysis showed that the most effective
loneliness-prevention programs are targeted at maladaptive social cognitions, which entails
negative automatic thinking about the social context.** Offenders under community
supervision (those on probation or parole) are typically required to regularly check-in with a
social worker. Cognitive behavioral therapy (CBT) has already been recommended as a
means of improving supervision of offenders in the community.*® Addressing maladaptive
social cognitions during CBT may also be beneficial.

Third, our study indicates that the criminal justice system is not the source of the
population-wide health disparity between African Americans and Caucasians but the criminal
justice system may still offer an effective means of reducing the disparity. Our results
demonstrated that criminal justice system involvement does not have an impact on most

health outcomes. Yet, the criminal justice system may represent a means of delivering
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healthcare and improving health knowledge and behavior. Our results support recent calls for
the criminal justice system to become more involved in efforts to decrease health

disparities.’®
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Table 1. Variable descriptions and descriptive statistics

Variable

Description

Criminal conviction

Adult health
Self-rated health
Smoking

Alcohol use

Body mass index (BMI)
Systolic blood pressure

Offense as recorded by the North Carolina Department of Public Safety (DPS). The DPS maintains all records of
criminal conviction for offenders sentenced to state prison and probation in North Carolina since 1972. The age of
criminal responsibility in North Carolina is 16 years.

Study member rating of health at time of interview. Range 1 (very poor) to 5 (very good).

Study member report of smoking at time of interview. 1 — never smoked, 2 — Past smoker, 3 — Smoker at time of
interview.

Study member report of alcohol consumption in the year prior to interview. 0 — never drink, 1 — no drinking in past
year, 2 — few times per year, 3 — once or twice per month, 4 — once per week, 5 — two to three times per week, 6 —
daily/almost daily drinker.

Body mass index (BMI) as measured by interviewers at time of interview.

Systolic blood pressure as measured by interviewers at time of interview.

Adult sociodemographic health risks

Unemployed/disabled

Low income
Unmarried

Response of “unemployed”, “disabled”, “not seeking work” to the question, “Are you working at the present time?”
Other response options included any type of employment (e.g., full-, part-time), retired, and homemaker.

Response of “poorly but I get by” or “not very well” to the question “How well does your income cover your needs?”
Unmarried (divorced, married, separated) at time of interview. (2 individuals in the full matched sample and 1
individual in the discordant twin sample were widowed; these individuals were considered to be married).

Retrospectively reported childhood characteristics

Low childhood socioeconomic
status

Childhood health

Response of “barely getting by — had just enough money for food and bills and couldn’t buy anything extra” or “not
getting by — didn’t have enough money for bills and food and couldn’t buy anything extra” to the question, “How
well-off was your family when you were growing up?”

Study member rating of childhood health. Range 1 (poor) to 5 (excellent).

Demographics

Age

Male, N (%)

Years lived outside North
Carolina

Age of study member at time of interview
Dichotomous indicator of male sex as reported by study member
Number of years lived outside of North Carolina.




Table 2. Retrospective reports of adult health, childhood health, and adult sociodemographic health risks between non-convicted and convicted study

members in the Matched Sample and the Discordant Twin Sample.

Matched sample

Discordant twin sample

Matched Non-convicted Convicted p Discordant Non- Convicted p

sample matched study study twin sample  convicted twin

(N =147) members members (N =74) twin (N=37)

(N =98) (N =49) (N=37)

Adult health
Self-rated health (z-score), mean  3.86 (0.99) 0.28 (0.98) -0.22 (1.03) 0.006 3.64 (1.00) -0.08 (1.00) -0.16 (1.07) 0.730
(SD)
Tobacco use (z-score), mean 1.86 (0.86) 0.00 (1.00) 0.52 (1.15) 0.008 2.15(0.91) 0.38 (1.17) 0.65 (1.13) 0.311
(SD)
Alcohol use (z-score), mean (SD) 2.51 (2.05) 0.21 (1.09) 0.86 (1.13) 0.001 2.76 (2.10) 0.04 (1.00) 1.10 (1.12) <0.001
Body mass index (BMI), mean 28.83 (7.10) 29.57 (6.66) 27.34 (7.77) 0.090 29.12 (7.78) 30.35 (8.39) 28.03 (7.08) 0.205
(SD)
Systolic blood pressure (BP), 131.80 (18.95) 132.17 (18.61)  131.05 (19.80) 0.743 130.99 (17.73) 128.61 (15.89) 133.75(19.36) 0.216
mean (SD)
Adult sociodemographic health
risks
Unemployed/disabled, N (%) 25 (17.0%) 8 (7.3%) 13 (23.6%) 0.052 16 (21.3%) 6 (16.2%) 10 (27.0%) 0.397
Low income, N (%) 47 (32.0%) 22 (22.4%) 25 (51.0%) 0.001 27 (36.49%) 10 (27.8%) 16 (43.2%) 0.256
Divorced/separated/never 80 (54.4%) 42 (42.9%) 38 (77.6%) <0.001 49 (65.3%) 19 (51.4%) 29 (78.4%) 0.028
married, N (%)
Retrospectively reported childhood characteristics
Low childhood socioeconomic 27 (18.4%) 17 (17.3%) 10 (20.4%) 0.821 16 (21.3%) 7 (18.9%) 9 (24.3%) 0.778
status, N (%)
Childhood health (z-score), mean 4.13 (0.95) 0.21 (0.79) 0.07 (0.92) 0.355 4.13 (0.96) 0.15 (0.77) 0.17 (0.93) 0.905
(SD)
Demographics
Age, mean (SD) 42.87 (11.84)  42.99 (12.35) 42.63 (10.87) 0.858 42.52 (9.96) 42.54 (10.19)  42.51 (10.00) 0.991
Male, N (%) 95 (64.6%) 62 (63.3%) 33 (67.3%) 0.760 44 (58.7%) 16 (43.2%) 27 (73.0%) 0.018

Years lived outside North
Carolina, mean (SD)

Note: p-values for discordant twin sample are based on paired-sample t-tests for continuous values, exact McNemar test for proportion difference tests.
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a. Z-scores for self-rated health, tobacco use, and alcohol use
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