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BACKGROUND: Adults age ≥ 50 are among the fastest
growing populations in correctional supervision and are
medically underserved while experiencing unique health
disparities. Community-living older adults, referred to as
“justice-involved,” are people who have been recently
arrested, or are on probation or parole. Although medical
complexity is common among incarcerated older adults,
the occurrence of medical morbidity, substance use dis-
order (SUD), and mental illness among justice-involved
older adults living in US communities is poorly
understood.
OBJECTIVE: To estimate the prevalence of medical
multimorbidity (≥ 2 chronic medical diseases), SUDs,
and mental illness among justice-involved adults age ≥
50, and the co-occurrence of these conditions.
DESIGN: Cross-sectional analysis.
PARTICIPANTS: A total of 34,898 adults age ≥ 50 from
the 2015 to 2018 administrations of the US National Sur-
vey on Drug Use and Health.
MAIN MEASURES: Demographic characteristics of
justice-involved adults age ≥ 50 were compared with
those not justice-involved. We estimated prevalence of
mental illness, chronicmedical diseases, and SUD among
adults age ≥ 50 reporting past-year criminal justice sys-
tem involvement. Logistic regression was used to estimate
the odds of these conditions and co-occurrence of condi-
tions, comparing justice-involved to non-justice-involved
adults.
KEY RESULTS: An estimated 1.2% (95% confidence in-
terval [CI] = 1.1–1.3) of adults age > 50 experienced crim-
inal justice involvement in the past year. Compared with
non-justice-involved adults, justice-involved adults were
at increased odds for mental illness (adjusted odds ratio
[aOR] = 3.04, 95% CI = 2.09–4.41) and SUD (aOR = 8.10,
95% CI = 6.12–10.73), but not medical multimorbidity
(aOR = 1.15, 95%CI = 0.85–1.56). Justice-involved adults
were also at increased odds for all combinations of the
three outcomes, including having all three simultaneous-
ly (aOR = 8.56, 95% CI = 4.10–17.86).

CONCLUSIONS: Community-based middle-aged and
older adults involved in the criminal justice system are
at high risk for experiencing co-occurring medical
multimorbidity, mental illness, and SUD. Interventions
that address all three social and medical risk factors are
needed for this population.

KEY WORDS: justice-involved; older adults; multimorbidity; substance

use.

J Gen Intern Med

DOI: 10.1007/s11606-020-06297-w

© Society of General Internal Medicine 2020

INTRODUCTION

The number of incarcerated older adults is increasing in the
United States (US), as the population of adults age > 55 in
prisons increased 280% from 1999 to 2016.1 Incarcerated
adults have high rates of HIV/AIDS, cirrhosis, cardiovascular
disease,2–4 mental illness,5 and substance use disorders
(SUDs).6 The population of community-dwelling older adults
who are involved in the criminal justice system (“justice-
involved adults”—those recently arrested, on probation, or
parole) is also growing. Middle-aged and older justice-
involved adults are at high risk for these same chronic condi-
tions,7 and are more likely to experience a higher burden of
medical multimorbidity (> 2 chronic medical diseases) and
geriatric conditions.8 Yet the amount of intersection of chronic
disease alongside mental illness and SUDs in older justice-
involved adults is unknown.
Most studies about co-occurring conditions in the US prison

population focuses on mental illness and SUDs among youn-
ger adults.6, 9, 10 However, medical multimorbidity, mental
illness, and SUDs are all frequently interrelated and place
individuals at risk for adverse outcomes. In general, older
adults with multiple conditions have high rates of healthcare
utilization and receive poorly coordinated care.11, 12 There-
fore, older justice-involved adults, many of whom have a
history of poor access to healthcare and social services, are
even less likely to receive coordinated care that addresses co-
occurring conditions. This is particularly important for adults
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who are returning to the community from correctional institu-
tions,13 a period that represents high susceptibility to health-
related mortality.14, 15

Few studies have estimated the prevalence of medical
multimorbidity, mental illness, and SUDs among older
justice-involved adults,7 and none have examined their co-
occurrence. Therefore, this study aims to use nationally repre-
sentative data to describe the health of middle-aged and older
justice-involved adults through a multimorbidity framework
to inform the development of multidisciplinary interventions.

METHODS

Data Source and Study Population

We performed data analysis on the 2015 through 2018 admin-
istrations of the National Survey on Drug Use and Health
(NSDUH). NSDUH is a nationally representative annual
cross-sectional survey of non-institutionalized, community-
living individuals in the USA.16 Surveys are administered
via computer-assisted interviewing conducted by an inter-
viewer and audio computer-assisted self-interviewing. Sample
weights are provided by NSDUH to account for the complex
survey design, non-response, selection probability, and popu-
lation distribution. We limited analysis to individuals age ≥ 50
(n = 34,898).

Justice-Involved Status

Participants were asked three questions regarding whether in
the past year they were (1) arrested and booked for an offense,
(2) on probation, or (3) on parole (or supervised release) in the
past year. Similar to other studies,17, 18 we coded these vari-
ables into a binary variable indicating any criminal justice
involvement in the past year.

Covariates

We considered the following demographic characteristics: age
(50–64 years of age and 65 years of age and older), gender,
race/ethnicity, education, annual family income, relationship
status, and by whether or not the participant reported having
health insurance.

Outcomes
Mental Illness. NSDUH includes an indicator for past-year
mental illness developed and validated by the Substance
Abuse and Mental Health Services Administration and Na-
tional Institute of Mental Health, which is based on responses
to specific questions.19 The items include level of depression,
emotional distress, functional impairment, and suicidal
thoughts. The responses from each individual are coded into
a variable indicatingmild, moderate, and severe mental illness.
Our definition for mental illness was limited to moderate or
severe mental illness, equivalent to a Global Assessment of
Functioning (GAF) score of < 60.19

Medical Multimorbidity. Participants were asked if they have
been told by a doctor that they have asthma, chronic
obstructive pulmonary disease (COPD), cancer, cirrhosis,
diabetes, a heart condition, hepatitis B or C, high blood
pressure, HIV/AIDS, or kidney disease. We also coded a
variable indicating whether participants reported being
diagnosed with ≥ 2 conditions to indicate medical
multimorbidity.11

Substance Use Disorder. Participants reporting past-year use
of psychoactive substances were asked to answer DSM-IV
questions about potential “abuse” and “dependence.” Similar
to other studies,20, 21 while NSDUH is not a diagnostic inter-
view, we considered the proxy diagnoses of either as past-
year SUD. The specific substances queried included use of
alcohol, cannabis, cocaine, heroin, methamphetamine, and
prescription opioids, stimulants, and tranquilizers or sedatives,
with the latter two categories including benzodiazepines, mus-
cle relaxants, zolpidem, eszopiclone, zaleplon products, and
barbiturates.

Analysis. We estimated the prevalence of criminal justice
involvement and compared whether there were differences in
criminal justice involvement based on demographics, mental
illness, medical multimorbidity, and SUDs. Bivariable
comparisons were conducted using Rao-Scott chi-square22 to
determine differences for each of these conditions with respect
to past-year justice involvement. Next, using separate multi-
variable models which used forced entry of covariates, we
determined whether criminal justice involvement was associ-
ated with each outcome, and with co-occurrence of outcomes.
This resulted in 16 separate multivariable models which con-
trolled for demographic characteristics (age, gender,
race/ethnicity, marital status, education, income, and health
insurance). To account for potential family-wise error
resulting from multiple models, we used a Bonferroni statisti-
cal correction (α = 0.003; 0.05/16 separate outcomes) to
determine significance. We also ensured that multicollinearity
was not present. Weights were included in all analyses and
Stata 13 SE was used to analyze all data and we used Taylor
series estimation to provide accurate standard errors.23 Sec-
ondary analysis of this publicly available data was exempt for
review by New York University’s Institutional Review Board.

RESULTS

An estimated 1.2% (95% confidence interval [CI] = 1.1–1.3)
of adults in the US age > 50 experienced criminal justice
involvement. Table 1 presents demographic characteristics
according to criminal justice involvement. Those who were
younger, male, Black, not married, not having health insur-
ance, those reporting lower educational attainment, and lower
family annual income were more likely to report criminal
justice involvement (all ps < 0.001).
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As is shown in Table 2, justice-involved adults age ≥ 50
reported a higher percentage of mental illness (20.8% vs.
6.2%; p < 0.001), COPD (12.1% vs. 7.4%, p < 0.001), cirrho-
sis (2.1% vs. 0.5%, p < 0.001), and hepatitis B or C (9.0% vs.
2.0%, p < 0.001), but were less likely to report high blood
pressure (23.1% vs 33.7%, p < 0.002) compared with adults
not justice-involved. There was no statistically significant
difference between the two groups regarding medical
multimorbidity. In terms of SUDs, justice-involved adults
reported a higher percentage across all substances examined,
and for having any SUD (34.7% vs. 3.7%, p < 0.001). In
addition, justice-involved adults age ≥ 50 were more likely to
report all combinations of co-occurring outcomes (any SUD,
mental illness, and medical multimorbidity) including having
all three simultaneously (3.3% vs. 0.3%, p < 0.001).
In our adjusted models shown in Table 3, with all else being

equal, among adults age ≥ 50, justice-involved adults were at
increased odds for mental illness (adjusted odds ratio [aOR] =
3.04, 95% CI = 2.09–4.41), past-year SUD for each substance
examined, and for any SUD (aOR = 8.10, 95% CI = 6.12–
10.73). In terms of co-occurring conditions, justice-involved
adults were at increased odds of all combinations of the
outcomes, including all three simultaneously (aOR = 8.56,
95% CI = 4.10–17.86). In sensitivity analysis (Supplemental
Table 1), we found that adults arrested or booked had higher
odds of mental illness, any SUD, and all combinations of the

outcomes compared with adults who were on probation or
parole. We also found that being on probation was not a
significant correlate of mental illness when utilizing the
Bonferroni correction (p = 0.01) and that those on probation
or parole did not have a significantly increased odds of co-
occurring medical multimorbidity, mental illness, or for all
three outcomes concurrently while considering the Bonferroni
correction (p = 0.03 for parole and p = 0.004 for probation).
Thus, recent arrest appeared to somewhat drive significant
associations with respect to mental illness. Patterns of medical
multimorbidity and SUD for alcohol, cocaine, heroin, pre-
scription opioids, and all opioids remained similar across the
3 subgroups.

DISCUSSION

This study of adults age ≥ 50 living in the community with
involvement in the criminal justice system found a high prev-
alence of SUDs and mental illness and is consistent with past
research.7, 13 While most SUD interventions for criminal
justice populations focus on opioids and alcohol,24, 25 our
study adds a more granular examination of SUD patterns
and reveals a high prevalence of alcohol, opioid, cocaine,
and methamphetamine use disorders. As older adults who
use stimulants may be at particularly high risk for death,26

these findings should be considered in harm reduction

Table 1 Demographic Characteristics of Middle-Aged and Older Adults According to Justice-Involved Status in the USA, 2015–2018

Characteristic Full population age 50 and
older (n = 34,898) weighted %
(95% CI)

Non-justice-involved adults age
50 and older (n = 34,437),
weighted % (95% CI)

Justice-involved adults age 50
and older (n = 461), weighted
% (95% CI)

Weighted % 95% CI Weighted % 95% CI Weighted % 95% CI

Justice-involved categories (past-year)
Arrested and booked 0.8 (0.7–0.9) n/a n/a 67.3 (61.5–72.6)
Probation 0.6 (0.5–0.7) n/a n/a 47.6 (41.8–53.4)
Parole 0.2 (0.2–0.3) n/a n/a 20.9 (16.3–26.5)

Age
50–64, years 55.9 (55.2–56.6) 55.5 (54.8–56.2) 85.6 (81.9–88.6)
> 65, years 44.1 (43.4–44.8) 44.5 (43.8–45.2) 14.4 (11.4–18.1)

Gender
Male 46.6 (45.9–47.3) 46.2 (45.5–47.0) 76.3 (69.9–81.7)
Female 53.4 (52.7–54.1) 53.8 (53.0–54.5) 23.7 (18.3–30.1)

Race/ethnicity
White 72.8 (72.0–73.5) 73.0 (72.2–73.7) 56.9 (49.6–63.9)
Black 10.4 (9.9–10.9) 10.2 (9.7–10.7) 25.0 (19.8–31.1)
Hispanic 10.5 (9.9–11.0) 10.4 (9.9–11.0) 11.8 (8.6–16.0)
Asian/other 6.4 (6.1–6.7) 6.4 (6.0–6.7) 6.3 (4.1–9.6)

Education
Less than high school 13.6 (13.0–14.1) 13.4 (12.8–13.9) 30.8 (25.6–36.5)
High school diploma 26.7 (26.1–27.3) 26.6 (26.0–27.2) 36.1 (31.2–41.2)
Some college 27.9 (27.3–28.6) 28.0 (27.3–28.6) 24.5 (19.8–30.0)
College degree 31.8 (31.0–32.6) 32.1 (31.2–32.9) 8.6 (6.3–11.7)

Annual family income
< $20,000 15.6 (15.0–16.1) 15.2 (14.7–15.8) 44.0 (36.9–51.3)
$20,000–$49,999 30.0 (29.4–30.6) 30.0 (29.4–30.6) 29.5 (24.9–34.5)
$50,000–$74,999 16.4 (15.9–16.9) 16.4 (15.9–16.9) 14.4 (10.0–20.4)
> $75,000 38.0 (37.2–38.9) 38.3 (37.5–39.2) 12.1 (9.0–16.0)

Relationship status
Not married 38.2 (37.5–38.9) 37.9 (37.2–38.6) 64.9 (59.5–69.9)
Married 61.8 (61.1–62.5) 62.1 (61.4–62.8) 35.1 (30.1–40.5)

Health insurance status
No health insurance 4.5 (4.3–4.8) 4.4 (4.1–4.7) 17.1 (13.5–21.4)

CI, confidence interval. All χ2 ps < 0.001
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interventions targeting this population. While middle-aged
and older adults with justice involvement have high rates of
opioid use disorder, only a small percentage of justice-
involved adults receive evidence-based medications (e.g.,
methadone or buprenorphine).27 Increasing the availability
of medications for opioid use disorder for justice-involved
adults, such as low-threshold buprenorphine programs,28 es-
pecially for older adults with chronic medical disease is critical
to reduce the risk of health-related harms and overdose.29

While we found a higher prevalence of cirrhosis, hepatitis,
and COPD, consistent with prior studies of incarcerated
adults,2, 4 we did not identify a higher prevalence of medical
multimorbidity. This may be due to differences in the defini-
tion of medical multimorbidity from other studies.8 In addi-
tion, we found a lower percentage of hypertension among
justice-involved adults and no significant difference in heart
disease, which contrasts with the literature of higher rates of
cardiovascular disease and hypertension among recently in-
carcerated adults.14, 30 This could be because this population
may have more limited access to healthcare and therefore have
fewer opportunities to receive a medical diagnosis. Further-

more, we used national data of justice-involved adults who are
living in the community, which may differ from other studies
that have a heterogeneity of justice-involved populations.31

Despite similar rates of medical multimorbidity in justice- and
non-justice-involved middle-aged and older adults, we found
justice-involved adults age ≥ 50 still had higher odds of having
two or more co-occurring chronic conditions (including med-
ical multimorbidity with mental illness and medical
multimorbidity with SUD) compared with those not justice-
involved. In particular, our sensitivity analysis showed that
those who were arrested or booked had higher odds of having
mental illness and experiencing co-occurring conditions rela-
tive to those on probation or parole. Thus, recent arrestees may
represent a particularly high-risk group within middle-aged
and older justice-involved adults that has implications for
targeted interventions.
Mental illness and SUDs themselves are chronic diseases

and therefore coupled with chronic medical diseases can rep-
resent a compound multimorbidity. The intersection of sub-
stance use, mental illness, and medical multimorbidity is com-
plex and such high levels of multimorbidity among justice-

Table 2 Chronic Disease, Mental Illness, and Substance Use Disorder Prevalence among Middle-Aged and Older Adults According to Justice-
Involved Status in the USA, 2015–2018

Characteristic Non-justice-involved
adults age 50 and older
(n = 34,437), weighted
% (95% CI)

Justice-involved adults
age 50 and older (n =
461), weighted % (95%
CI)

χ2 p value

Mental illness (past-year)
Serious or moderate mental illness 6.2 (5.9–6.5) 20.8 (15.9–26.8) < 0.001

Chronic disease (lifetime)
Asthma 8.0 (7.7–8.4) 8.1 (5.1–12.8) 0.95
Bronchitis/COPD 7.4 (7.0–7.7) 12.1 (8.3–17.3) 0.01
Cancer 11.8 (11.5–12.2) 3.3 (2.0–5.6) < 0.001
Cirrhosis 0.5 (0.5–0.6) 2.1 (1.0–4.1) < 0.001
Diabetes 17.8 (17.3–18.3) 21.6 (16.9–27.2) 0.13
Heart condition 18.7 (18.2–19.3) 15.1 (11.1–20.2) 0.15
Hepatitis B/C 2.0 (1.9–2.2) 9.0 (5.7–13.9) < 0.001
High blood pressure 33.7 (33.0–34.3) 23.1 (17.8–29.4) 0.002
HIV/AIDS 0.2 (0.2–0.3) * * *
Kidney disease 3.4 (3.2–3.7) 3.2 (1.6–6.3) 0.84

Medical multimorbidity† 26.2 (25.6–26.7) 23.9 (18.9–29.7) 0.41
Substance use disorder (past-year)
Alcohol use disorder 3.1 (2.8–3.3) 25.6 (21.1–30.7) < 0.001
Cannabis use disorder 0.3 (0.2–0.4) 2.9 (1.5–5.5) < 0.001
Cocaine use disorder 0.1 (0.1–0.2) 5.9 (3.5–9.8) < 0.001
Heroin use disorder 0.1 (0.0–0.1) 2.7 (1.1–6.2) < 0.001
Methamphetamine use disorder 0.1 (0.1–0.1) 5.9 (3.5–9.8) < 0.001
Prescription opioid use disorder 0.4 (0.3–0.4) 6.0 (3.7–9.8) < 0.001
Prescription stimulant use disorder 0.1 (0.0–0.1) 0.7 (0.3–2.0) < 0.001
Tranquilizer/sedative use disorder 0.1 (0.1–0.2) 1.6 (0.7–3.6) < 0.001
Opioid use disorder (heroin or prescription opioid) 0.4 (0.3–0.5) 7.5 (4.8–11.5) < 0.001
Any substance use disorder (drug or alcohol use disorder) 3.7 (3.5–4.0) 34.7 (29.0–41.0) < 0.001

Co-occurring
Any SUD and mental illness 0.8 (0.6–0.9) 10.7 (8.0–14.2) < 0.001
Medical multimorbidity and mental illness 2.6 (2.4–2.8) 7.9 (5.1–11.8) < 0.001
Any SUD and medical multimorbidity 0.9 (0.8–1.1) 6.7 (4.5–10.0) < 0.001
Any SUD, medical multimorbidity, and mental illness 0.3 (0.2–0.3) 3.3 (1.8–6.0) < 0.001

CI, confidence interval; SUD, substance use disorder; COPD, chronic obstructive pulmonary disease
*Censored for N < 5
†2 or more of the above chronic diseases
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involved middle-aged and older adults place this population at
risk for poor outcomes. Interventions for this population must
consider the interplay between each condition and how it
contributes to overall multimorbidity to reduce harms and
improve the management of chronic diseases. Several inter-
ventions have been developed or proposed to address either
mental illness, SUD, or chronic medical diseases in this pop-
ulation, especially for those transitioning back to the commu-
nity.24, 25, 32–34 Our results highlight the need to address these
problems simultaneously. Existing multimorbidity models of
geriatric-based care are best suited to accomplish this but must
incorporate treatment for SUD and mental illness with tradi-
tional models that address medical multimorbidity, functional
health, and geriatric conditions. The ability to integrate
geriatric-based care with addiction medicine29 will be critical
given the high prevalence of SUDs in this population.
Our study has limitations in that information is self-reported

and therefore susceptible to limited recall and social desirabil-
ity bias. Multiple testing could be a limitation, but test results
(ps < 0.001) remained significant in light of a Bonferroni
correction (alpha = 0.003). In addition, our study is limited
to community-living, justice-involved adults age 50 and older
and not representative of adults currently incarcerated or sub-
populations of justice-involved adults such as homeless indi-
viduals who do not use shelters or adults living in institutional
group quarters. Also, this paper focused on any criminal

justice involvement. Sensitivity tests found that many associ-
ations appear driven by recent arrestees, but we must keep in
mind that only a small percentage (< 1%) of participants were
on probation or parole and this could have limited our tests.
Finally, NSDUH does not include a diagnostic interview.
Responses to survey questions related to mental illness and
SUD are used to determine proxy diagnosis and not a direct
diagnosis. However, these proxy diagnoses in NSDUH are
used extensively in the literature.7, 16–21

Despite these limitations, this study using nationally repre-
sentative data finds that middle-aged and older justice-
involved adults living in the community are at increased risk
for co-occurring morbidity from medical multimorbidity,
mental illness, and SUDs. As most research focused on
justice-involved populations examine SUDs and psychiatric
illness among younger adults, our study adds to the literature
by focusing on middle-aged and older adults who not only
also experience high rates of SUD and mental illness but also
are at higher risk for chronic medical diseases. Finally, this
study indicates the need to consider how co-occurring condi-
tions contribute to poor health outcomes to deliver patient-
centered care to an often-overlooked medically vulnerable
population.

Corresponding Author: Benjamin H. Han, MD; Department of
Medicine, Division of Geriatrics and Gerontology, University of

Table 3 Multivariable Models Examining Justice Involvement as a Risk Factor for Chronic Disease, Mental Illness, and Substance Use
Disorder among Middle-Aged and Older Adults in the USA, 2015–2018

Separate outcome variables Justice-involved adults vs. non-justice-involved
adults (independent variable).
Adjusted odds ratio, 95% CI

Mental illness (past-year)
Serious or moderate mental illness 3.04‡ (2.09–4.41)

Chronic disease (lifetime)
Medical multimorbidity† 1.15 (0.85–1.56)

Substance use disorder (past-year)
Alcohol use disorder 6.87‡ (5.18–9.12)
Cannabis use disorder 3.49‡ (1.65–7.36)
Cocaine use disorder 11.21‡ (5.09–24.68)
Heroin use disorder 16.65‡ (5.70–48.61)
Methamphetamine use disorder 21.85‡ (9.34–51.10)
Prescription opioid use disorder 7.73‡ (4.39–13.63)
Prescription stimulant use disorder 5.81 (1.87–17.99)
Tranquilizer/sedative use disorder 4.77 (1.69–13.50)
Opioid use disorder (heroin or prescription opioid) 8.31‡ (4.89–14.14)
Any substance use disorder (drug or alcohol use disorder) 8.10‡ (6.12–10.73)

Co-occurring
Any SUD and mental illness 7.82‡ (5.16–11.85)
Medical multimorbidity and mental illness 2.59‡ (1.53–4.38)
Any SUD and medical multimorbidity 6.07‡ (3.74–9.85)
Any SUD, medical multimorbidity, and mental illness 8.56‡ (4.10–17.86)

CI, confidence interval; SUD, substance use disorder; COPD, chronic obstructive pulmonary disease
*Adjusted for age, gender, race/ethnicity, marital status, education, income, and by whether participants had health insurance
†2 or more of the following chronic diseases: asthma, bronchitis/COPD, cancer, cirrhosis, diabetes, hepatitis B/C, heart condition, high blood pressure,
HIV/AIDS, and kidney disease
‡We utilized a Bonferroni correction statistical correction and consider these variables significant at a p < 0.003
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