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ABSTRACT

Do alternatives to incarceration mitigate the health effects of criminal justice involvement?
An examination of the effects of probation on chronic disease risk and access to care

Carolyn Bancroft

Criminal justice involvement is harmful to physical and mental health. However, research has
focused primarily on the health effects of incarceration without investigating other, more common, forms
of justice-involvement such as probation. This dissertation aimed to compare the impact of probation with
incarceration on metabolic syndrome and access to health care, using data from the National Longitudinal
Study of Adolescent to Adult Health (AddHealth). A scoping literature review found few studies have
explored this topic, with a relatively greater number of studies focused on health care access than
metabolic syndrome. The studies in the review mainly presented descriptive statistics and unadjusted
analyses, did not formally test causal mechanisms, and highlighted how lack of standard definitions for
exposure limits comparison of forms of justice involvement. Following the review, two empirical aims
tested the relationship between probation, incarceration, or no justice involvement and metabolic
syndrome or access to health care among young adults ages 24-32. The findings from the first empirical
aim suggest that metabolic syndrome risk was not higher among young adults with incarceration or
probation experiences, and this relationship was not causally mediated by lack of access to normal
credentials such as housing, employment, or education. In addition, some, but not all, of the mediators
were related to criminal justice exposure and metabolic syndrome. The results of the second empirical
aim aligned with the hypothesis that incarceration or probation experiences reduce access to health care
(i.e., unmet need for health care and lack of insurance). The findings showed individuals with
incarceration or probation experiences had increased risk of unmet need and uninsurance, compared
with no justice involvement, though there was no discernible difference between the two forms of justice
involvement. In sum, the results of this dissertation support the hypothesis that criminal justice
involvement negatively impacts access to health care and some normal credentials (educational
attainment and financial stress) but does not increase risk for metabolic syndrome. Methodological factors
such as timing, lack of longitudinal follow-up data, exposure measurement, and common outcomes may

have contributed to the inconsistent findings.
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Chapter 1. Introduction

The United States has one of the highest incarceration rates in the world, yet prison and jail are
only one part of the criminal justice system." In fact, the majority of adults involved in the US criminal
justice system are under community supervision (i.e., probation or parole).?* Research investigating the
impact of criminal justice involvement on health primarily focuses on incarceration and not on community
supervision.>7 Health and access to care are impacted by incarceration through a number of potential
mechanisms, and there is reason to believe that some of these mechanisms may apply to community
supervision as well. However, current evidence is insufficient to quantify the effects of community
supervision on health outcomes and access to care.”®

There are three pathways underlying the detrimental effect of incarceration on health some of
which may also apply to the impact of community supervision (specifically probation) on health. These
pathways, depicted in Figure 1.1, are: isolation from social, community, and institutional connections,
harmful social and physical carceral environments, and “marking.” First, incarceration is a disruptive life
event that physically isolates individuals from society and community. Isolation may negatively impact
health by worsening already existing mental health disorders or risky behaviors and preventing contact
with social support networks.® Second, carceral environments and experiences have social and physical
features, such as the use of solitary confinement, which increase risk for poor mental and physical well-
being.”'%'* Third, after release, individuals face “marking” and stigma related to incarceration history
which may have long-term negative impacts on accessing housing, employment, and other resources.
Stigma related to incarceration history can increase risk for poor health (e.g., substance abuse, injury and
chronic disease) and reduce likelihood of accessing health services.”:10.14-18

There is reason to suspect that community supervision may also have negative consequences for

health and access to care due to isolation and enduring shame or stigma. Community supervision can
include restrictions on movement and requirements that serve to isolate individuals, even if they remain
outside of jail or prison environments.'®? It also results in marking and stigma which can lead to
exclusion and marginalization, disrupt daily activities, and reduce access to supportive resources such as
housing, employment, and education. This dissertation tests this theory for one form of community

supervision—probation—because incarceration is a prerequisite for parole and thus, the impact of



community supervision cannot be separated from incarceration for individuals on parole. Some people on
probation may spend time in pretrial detention if they cannot afford to post bail, violate terms of existing
probation, or committed a violent crime. Thus, while it is considered an alternative to incarceration,
individuals on probation may spend time in jail.

The goal of this dissertation is to estimate the effect of probation compared with incarceration and
no justice involvement on metabolic syndrome and access to health care. This research aims to illuminate
the roles of different pathways such as isolation, harmful environments, and marking or stigma for
individuals who experience probation or incarceration. It may also inform design of integrated support
programs and policies to mitigate risk for justice-involved populations.

Chapter 2 presents findings from a scoping literature review to identify studies of community
supervision populations and either metabolic syndrome or healthcare access outcomes. It provides a
narrative summary and synthesis of the study aims, populations, time periods and locations, along with
findings, limitations, and potential causal mechanisms identified in these studies.

Chapter 3 describes results from analyses testing the relationship between probation,
incarceration, or no justice involvement and metabolic syndrome risk among young adults ages 24-32. It
also explores the role of normal credentials as potential mediators in this relationship. These analyses
used data from Waves Il and IV of the National Longitudinal Study of Adolescent to Adult Health
(AddHealth).

Chapter 4 describes a second set of empirical findings testing the relationship between probation,
incarceration, or no justice involvement and two indicators of lack of access to health care: unmet need
for care and lack of insurance coverage among young adults ages 24-32. AddHealth data were also used
for this analysis.

Finally, Chapter 5 provides a summary of findings from this dissertation and discusses

implications and recommendations for future research.



Figure 1.1. Conceptual framework for the relationship between justice involvement and health

outcomes and justice involvement and access to care
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Chapter 2. Community supervision, metabolic syndrome and access to care in the United States:

A scoping review

Introduction

The US has the highest rate of criminal justice involvement in the world and the majority of
justice-involved individuals are under community supervision (i.e., probation or parole)." Incarceration in
jails or prison is a known risk factor for poor health and reduced access to care.?® A number of pathways
link incarceration to a detrimental effect on health and access to care: isolation from social, community
and institutional connections, harmful carceral environments, and stigma. There is reason to suspect that
some of these causal mechanisms also apply to community supervision. Although community supervision
does not expose individuals to jail or prison environments or completely isolate them from social and
institutional connections, it can restrict movement and lead to shame and stigma. As a result of these
unintended consequences, community supervision can disrupt daily activities and reduce access to
resources such as jobs, housing, and educational opportunities. While such harms are probable, there is
less research on community supervision and its impact on health. This paper will review current research
related to the health impacts of community supervision, summarize the range and focus of this research,
and share initial conclusions from the literature.

This review will focus on two outcomes as markers of potential harms from community
supervision: metabolic syndrome and access to care. They are relevant to the causal mechanisms
described above and prevalent within communities most impacted by the justice system. First, metabolic
syndrome is a group of metabolic risk factors, high blood pressure, hyperglycemia, abdominal obesity,
high triglycerides, and low high-density lipoprotein (HDL), associated with risk for cardiovascular disease,
type Il diabetes and cancer.*® It is relevant to the causal mechanisms outlined above because stress is a
hypothesized cause of high blood pressure, insulin resistance, and obesity.5'%35 Second, access to care
is negatively impacted by incarceration due to isolation from society, discrimination, and stigma.'"-'* Most
research on the effects of community supervision focuses on acute health concerns such as severe

mental iliness and substance abuse.'® However, metabolic syndrome and access to care may serve as



additional indicators of latent harm resulting from criminal justice involvement, including less restrictive
forms of involvement like community supervision.

Literature reviews on justice involvement and health focus on the impact of incarceration and
incarceration history but have not included search terms related to community supervision.?>16-2" Given
the limited literature on community supervision and health, a scoping review can help to systematically
characterize the quantity and type of available literature on this topic.??* A recent Epidemiologic Reviews
commentary on prisoner health literature emphasized the need for scoping reviews with less rigid
inclusion criteria in order to identify a wider range of relevant studies related to justice-involved
populations.?® Building off of this recommendation, this scoping review will provide insight into current
qualitative and quantitative research on the relationship between community supervision, metabolic
syndrome, and access to care.

This scoping review will investigate and synthesize literature on the effect of community
supervision (i.e., probation and parole) with a specific focus on metabolic syndrome, its component risk
factors, and access to health care as outcomes of interest. The review will provide an overview of the
size, range, and nature of research conducted in this topic area. First, it will describe the types of
research conducted on this topic over the past two decades and research questions addressed. Second,
it will summarize the location and time period of studies, and the national data sets used to investigate
this subject. Third, it will chart the study design and sample characteristics, definitions and measures of
exposure and outcomes, and causal contrasts and analytic approaches, including hypothesized causal
mechanisms. Finally, this review will offer an overview of findings from included studies, a critical

appraisal of the quality of evidence, and areas for further research.

Methods

Scoping reviews follow many of the same steps as systematic reviews, though they begin with a
more formative research question, use broader inclusion criteria, and provide a descriptive summary of
findings, often without assessment of quality.?*25-22 This review followed a recently-developed scoping
review extension of the Preferred Reporting ltems for Systematic Reviews and Meta-Analyses guidelines

(PRISMA-ScR).? The PRISMA-ScR 20-item checklist for scoping review reporting served as a guideline
7



for this paper. It includes items such as reporting study rationale, objectives, methods, and sources of

evidence for reported results along with other key findings.??

Inclusion criteria and search strategy

This review had the following inclusion criteria: 1) research conducted in the United States; 2)
studies published in English between January 1980 and October 2018, 3) study population included
individuals who were identified as currently (or formerly) under community supervision (either probation or
parole); and 4) information on outcomes of interest (i.e., metabolic syndrome or its constituent risk factor
components, or access to health care), even if these outcomes were not the primary focus of the study.
Given the different structures of correctional systems across countries, this review was limited to only
studies that were conducted in the United States. The review included qualitative and quantitative peer-
reviewed and grey literature published since 1980 to capture a broad range of relevant research on this
topic. This time period aligns with the implementation and expansion of “tough on crime” policies in the
US.2930 |t is significant because more individuals were involved with the justice system during this time
period than any prior time in US history and research on this topic also increased.

| used the following databases, which include literature, abstracts, and dissertations from
criminology, sociology, psychology, and public health fields: Criminal Justice Abstracts, Web of Science,
Psychinfo, and PubMed. As has been done in other scoping reviews, | also reviewed bibliographies of
included studies to identify additional relevant literature.'

Table 2.1 provides the full list of search terms and number of records identified in each database
and the date that the search was conducted. A combination of terms that represented the main exposure
and outcomes of interest were adapted for searches in different databases. These terms included both
MeSH (Medical Subject Headings) and free text terms because MeSH indexing of articles is delayed and
may miss recently published articles. Search terms included variations on terms related to community
supervision, metabolic syndrome, and access to care. | refined the search terms in consultation with
Columbia University research librarians to obtain a sensitive yet targeted set of search results. |
conducted searches with different combinations of MeSH and free-text terms before finalizing my search

strategy.



Screening and data extraction

| identified potentially relevant articles through systematic searching of the four databases,
imported all results into Endnote reference manager software, and de-duplicated the initial search results.
I then transferred all references from Endnote to Covidence software for screening and synthesis.? As
outlined in the PRISMA flowchart (Figure 2.1), | screened titles and abstracts for inclusion criteria. Then, |
and one other reviewer screened the full-text articles that were not excluded based on title and abstract to
confirm eligibility. Additional references were identified while reviewing the bibliographies of the full-text
included articles. The PRISMA flowchart (Figure 2.1) presents inclusion and exclusion decisions for
studies in this review.3%34

Finally, | synthesized and extracted information from all eligible studies and the following
characteristics were extracted and recorded for all eligible studies: author, year of publication, sample
size, study design, study period, age range of participants, study location, type of community supervision
exposure measures, recall period, comparison group, outcome measures and ascertainment, aim of
study, statistical analysis, measures of association, covariates, potential sources of bias, and major

findings.

Analysis and synthesis

The goal of this review was to assess what research has been conducted on community
supervision, metabolic syndrome, and access to care. This review aimed to synthesize existing research
to provide a state of the field and inform future work. Using data from the study extraction, | developed
Table 2.2 which provides an overview of main findings from all included studies: study aims, location, time
period, design, sample, measures, and analysis. | also developed a series of tables (2.3-2.5) to provide
further detail on the exposure measures, outcome measures, and causal mechanisms included in the
literature on this subject.

To assess quality and a critical appraisal of the sources of evidence, | created a checklist
(Appendix 2.2) which included questions related to adequate reporting of data collection and findings,
sampling strategy, response rate, measurement, statistical tests, and adjustment for confounding. This

checklist was based on items from Downs and Black’s quality checklist for observational studies®® and

9



Mays and Pope’s evaluation criteria for quality in qualitative studies.3® Based on Yes/No responses to the
thirteen questions on the checklist, each study received a score based ranging from 1-13. Low scores

indicated lower quality whereas high scores indicated higher quality.

Results
Initial review of eligibility

As presented in Figure 2.1, PRISMA flow diagram, 6,464 records were identified through
structured searches in the four databases. After 120 duplicates were removed, 6,344 titles and abstracts
were screened. This led to 329 eligible for full-text review, of these 29 articles were deemed eligible for
inclusion. Nine additional references were identified while reviewing the bibliographies of the 29 included
articles and four of those articles were deemed eligible, which brought the total number of eligible articles
to 33. Ultimately, 33 articles met the inclusion criteria for this review; Appendix 2.3 provides an overview
of reasons why articles did not meet inclusion criteria.

Two reviewers screened the full-text articles and there were 8 articles where the reviewers
differed on inclusion or exclusion and the conflict needed to be resolved through discussion. To assess
inter-rater reliability between reviewers, | calculated Cohen’s kappa and details are provided in Appendix
2.1.37 Cohen’s kappa score was estimated to be 0.85 which suggests substantial agreement between

reviewers.

Programmatic studies on access to care and community supervision

Among the 33 articles that met the original inclusion criteria, there were five studies that
described programs aimed at increasing access to care for individuals under community supervision.
These five studies are not included in the synthesis, but they are described in Appendix 2.4. The
remaining synthesis focuses on the 28 studies most relevant to the main goal of this review, the causal

relationship between community supervision, metabolic syndrome, and access to care.

10



Key characteristics of included studies

Study aims

Table 2.2 provides key characteristics of the articles included in this review. The second column
provides an overview of study aims. The purpose of studies varied widely, in part due to fact that the
review included studies that had information on metabolic syndrome and access to care even if those
were not the main focus of the study. Seven studies aimed to understand the relationship between justice
involvement or justice-related stressors and metabolic syndrome risk factors such as obesity, diabetes,
and high blood pressure.®*2 The majority of studies (25) investigated the relationship between
community supervision (current, recent, or lifetime history) and access to health care, ranging from
access to specific types of care such as treatment for substance abuse or mental health concerns to
insurance coverage. Some studies used national survey data while others were based on data
concerning individuals within specific treatment programs or probation offices. As will be discussed below
in further detail, the majority of publications were descriptive in nature and very few studies compared

community supervision to other forms of justice involvement.

Location and time period

The third column of Table 2.2 provides a description of study location and study period. Fourteen
of the included studies were national in scope, seven were conducted in cities (primarily major
metropolitan areas) and five studies focused on a particular county; and for two, the name of the city was
not reported. Although the search criteria included publications from 1980-2018, the review did not
identify any eligible studies from the 1980s or 1990s. Twenty-four studies were published in the last five
years (since 2014) and only two were published before 2010 which suggests this topic is an emerging

area of research.

Study design and sample
The fourth column of Table 2.2 provides an overview of study design and sample. The majority of
the studies were cross-sectional (21), three were qualitative, three were longitudinal and one was a

review. The three qualitative studies used in-depth interviews.*%4445 Twelve of the 21 cross-sectional
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studies were national surveys and 9 studies were cross-sectional analyses from cohort studies,
randomized control trials, or intervention studies. Ten studies used data from the National Survey on Drug
Use and Health (NSDUH), an annual cross-sectional survey administered by SAMSHA, the Substance
Abuse and Mental Health Services Administration,*?4¢-53 one used data from the National Comorbidity
Survey-Replication®* and one the National Survey of American Life.3® The longitudinal studies consisted
of two intervention studies®®%¢ and one retrospective cohort using Medicaid claims data.’” The review was
a systematic research synthesis of literature on the relationship between women’s criminal conviction,

employment, financial assistance (specifically Temporary Assistance for Needy Families), and health.58

Measurement of community supervision, recall period and comparison

As summarized in the fifth column of Table 2.2 and detailed in Table 2.3, community supervision
was measured and operationalized in multiple ways and included probation, parole, court supervised drug
treatment, or other alternative to incarceration programs. Recall periods ranged from actively under
probation or parole to a lifetime history of ever experiencing community supervision. Across the 28
studies, community supervision was combined with lifetime history of detention, incarceration or arrest (7
studies), with arrest or booking within last 12 months (11 studies), or with currently in prison (1 study). It
was defined on its own as “history of community supervision within past 90 days” (1 study) and as
“currently on probation, parole or community supervision” (8 studies). In the majority of studies, therefore,
community supervision was grouped with other types of criminal justice involvement such as arrest or
incarceration.

Five studies compared different forms of criminal justice involvement, but most studies were
unable to make comparisons between forms of justice involvement because community supervision was
combined with other types of justice involvement when it was operationalized (often as a composite which
included incarceration and community supervision). About one-third (11 studies) compared outcomes of
justice-involved to non-justice-involved individuals. As noted in the fifth column of Table 2.2, twelve
studies did not include any comparison group and focused solely on a justice-involved population,
meaning they reported on the proportion of their study population that had a given outcome or trends

overtime within that population.
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Outcomes and ascertainment

Metabolic syndrome and healthcare access were not always the primary outcomes of interest,
and studies measured and reported on multiple outcomes. As summarized in the sixth column of Table
2.2 and detailed in Table 2.4, seven studies included metabolic syndrome component risk factors and
twenty-five studies included healthcare access as outcomes of interest. Among the seven studies that
included metabolic syndrome component risk factors, hypertension or high blood pressure were included
in all seven, diabetes or blood glucose were measured in six studies, BMI or obesity was measured in
four studies, and lipids/high cholesterol was measured in two studies. Three of the studies collected
objectively-measured data and four relied on self-reported health outcomes.

Access to care was defined in numerous ways across the 25 studies. In some studies, it was
defined as access to a specific type of care such as primary care, emergency department visits,
gynecological care, or mental health and substance abuse services. In others, lack of access was
measured as unmet need for treatment of specific conditions such as mental health, substance abuse
services, or treatment for sexually transmitted infections. Two studies included unmet need for health
care (e.g., any time when one needed care but did not seek it) as an outcome without specifying a
particular treatment or disease. Insurance coverage was included in fourteen studies with three focusing
specifically on Medicaid enrollment rather than all types of insurance. The vast majority of studies (22 out
of 25) relied on self-reported access to care.

Overall, only five of the 28 studies had objectively measured outcomes: two used administrative
data (i.e., medical records),3*% one use Medicaid claims®’, and two studies conducted primary data

collection where health outcomes were objectively measured.*"%°

Statistical analysis

As shown in second to last columns of Table 2.2, over half of included studies (16) presented
narrative descriptions of metabolic syndrome risk factors, access to care or treatment or unadjusted
analyses such as trends for justice-involved populations over time. The remaining studies used logistic or
Poisson regression to predict risk of metabolic syndrome or likelihood of accessing treatment among

justice involved compared with non-justice involved individuals adjusting for covariates such as age,
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race/ethnicity, gender, employment, education, and homelessness. Two studies used latent class
analysis: one study developed different measures of accumulations of justice involvement® (including
prison, jail, and community corrections in its measure) and tested how that related to unmet need for
health care and the second study focused on care trajectories for individuals under community

supervision.5®

Findings

As summarized in the final column of Table 2.2, among the studies that used multivariable
models to test the hypothesis that justice involvement increased risk for disease and reduced access to
care compared with no justice-involvement, ten studies had findings in the hypothesized direction,
meaning justice involvement was associated with increased risk for metabolic syndrome risk factors (3
studies) or reduced access to care or insurance (7 studies). Four studies found that justice-involved
individuals had higher rates of access to care (specifically mental health or substance abuse treatment)
than non-justice involved individuals. This was hypothesized to be a result of mandatory treatment as part
of sentencing procedures. Three studies found no association. Some of the studies that were descriptive,
using either qualitative methods or providing unadjusted analyses of quantitative data, documented
increased metabolic syndrome risk factors and unmet need among individuals under community
supervision. The studies that compared different forms of community supervision found rates of unmet
need or lack of insurance were similar for individuals on probation compared with those on parole. The
rates for individuals on probation and parole were higher than individuals with no justice involvement.

As presented in Table 2.5, nineteen studies discussed or investigated specific causal
mechanisms for the relationship between justice-involvement and health or access to care but only two
conducted formal mediation analysis.3®*” For metabolic syndrome, hypothesized mechanisms included
housing, employment, food insecurity, and stress. Among studies on access, similar mechanisms were
investigated including lack of transportation, homelessness, insurance, unemployment, mental health,
stigma, and distrust.

The maijority of studies included in the review support the hypothesis that justice-involvement is

harmful to health and highlight the role that mechanisms such as stress, stigma, education, and housing

14



play in this relationship. However, most studies do not allow a comparison of community supervision apart
from incarceration because they combine justice experiences into one measure of exposure rather than

separate measures for different forms of justice involvement.

Critical appraisal of sources of evidence

The average study quality score was 8.5 out of thirteen (65%), based on the checklist which
assessed adequacy of reporting and risk for selection bias, measurement bias, and confounding
(Appendix 2.2 includes the checklist and a table of scores for each study). The main methodological
limitations across studies were potential selection bias due to convenience samples or lack of comparison
groups, inadequate adjustment for confounding, and measurement error due to self-reported outcomes

that may not be accurate or reliable.

Discussion

This systematic scoping review aimed to provide a descriptive summary of the range and nature
of current research on the impact of community supervision on metabolic syndrome and access to care,
an emerging area of research. There are four main conclusions from this review. First, studies suggest
that community supervision may be associated with increased risk for metabolic syndrome and reduced
access to health care compared with no justice-involvement. However, the majority of studies were
descriptive and could not be used to infer causality. Second, most studies used a composite criminal
justice exposure measure, grouping community supervision with incarceration or arrest, and only one
quarter of studies compared different forms of justice involvement. This limits ability to assess whether
community supervision has an impact apart from incarceration and its relative impact compared with
incarceration or no justice involvement. Third, there are a number of potential mechanisms that may be
relevant to the causal relationship between criminal justice involvement (both incarceration and
community supervision) and health, and few studies have formally tested these relationships. Potential
mediators include housing, employment, food security, bias, discrimination, stress, and stigma. Finally,

outcomes from included studies are not conducive to pooled or meta-analysis due to the range of
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exposure definitions, recall periods, and inclusion criteria. However, the fact that findings are relatively
consistent across a range measures and study designs may suggest that the conclusions are robust.®’
Limitations

This review is not without limitations. One limitation of scoping reviews is that they often result in
a larger number of articles for screening, do not typically assess quality, or synthesize results. However, a
recent scoping review of scoping reviews noted that this may actually be a strength as they provide a
broader overview of the range of studies in a topic area by not excluding studies based on quality.?®
Second, while | have included some synthesis of findings and quality assessment in my review, these
generalizations should be interpreted with caution due to the diverse samples, definitions of justice
involved, and differences across study populations. However, as noted above, this may be a strength.
Third, by limiting search criteria to metabolic syndrome risk factors, this review may have missed studies
that investigated other chronic diseases in this population. It is possible that this review underestimates
the effect of community supervision on health by not including mental health, substance abuse, or other

chronic disease outcomes.

Insights from this review

Scoping reviews follow systematic review principles and focus on providing a descriptive summary of
the size, variety and characteristics of current research and using this approach led to a number of
insights.?® First, it is timely given the increase in published literature over the past five years on this topic
and it provides a summary and state of the field. Second, it highlights the relatively limited number of
articles focused on metabolic syndrome risk compared with healthcare access outcomes even though the
burden of metabolic syndrome within this population is likely to be high.62 Third, it highlights the limited
number of national data sets with the community supervision exposure measures of interest. For
example, nearly 1/3 of all studies used NSDUH data, which only measures probation, parole, or arrest
within the last 12 months. Fourth, it underscores, the importance of standard definitions and potentially
using fewer composite definitions to allow comparison of different forms of justice-involvement across
studies. Fifth, it confirms that the majority of studies are cross-sectional which prevents longitudinal

tracking of outcomes among populations. Finally, self-reported outcome data may lead to lower reporting
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of asymptomatic concerns like metabolic syndrome risk factors compared with immediate, acute health
needs such as mental iliness or addiction.

Additional research comparing different forms of justice involvement is needed to better understand
the relationship between community supervision, metabolic syndrome risk and access to care, and the
role of different causal pathways. This is important because the majority of justice-involved individuals
are under community supervision. Furthermore, health and correctional systems can better serve
individuals if they have a deeper understanding of the unique barriers and challenges for different justice-
involved populations. Building off qualitative research in this area, future research can continue to explore
and test the role of mediating factors such as housing, employment, discrimination, and stress. Studies
can help to illuminate and address specific needs of this population and how programs can appropriately
respond to these needs. Finally, a limited number of national datasets have been leveraged to explore
this topic, likely due to the fact that few national health surveys ask about community supervision and
incarceration. In the future, adding survey items that measure community supervision apart from
incarceration, or using items in existing surveys to investigate this topic, may allow population-based
insight into trends in community supervision across the United States and its impact on individuals and
communities. Ideally, such research would provide greater understanding of the impact of alternatives to
incarceration and better evaluate changing policies and programs. This information is likely to have
increasing relevance in coming years as criminal justice reforms have the potential to increase emphasis

on alternatives to incarceration and shift more individuals into community supervision.8%64
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Table 2.1. Overview of database search strategy, terms and records identified

Database (date
of search)

Search strategy and terms

Records
identified

PubMed (August
9, 2018)

Conducted MeSH and key word search combining block 1 with
block 2 or 3 using “AND”

1.

((“criminal law”[MeSH Terms] OR (“criminal”[All Fields]
AND “law’[All Fields]) OR “criminal law”[All Fields] OR
(“criminal”[All Fields] AND “justice”[All Fields]) OR
“criminal justice’[All Fields] OR “Probation”[tiab] OR
“community supervision”[tiab] OR “recidivism”[tiab] OR
“criminal arrest”[tiab] OR “corrections” [tiab] OR *
parole”[tiab] OR “community corrections”[tiab]))
((“cardiovascular diseases’[MeSH Terms] OR
(“cardiovascular’[All Fields] AND “diseases”[All Fields])
OR “cardiovascular diseases’[All Fields]) OR (“metabolic
syndrome”[MeSH Terms] OR (“metabolic’[All Fields] AND
“syndrome”[All Fields]) OR “metabolic syndrome”[All
Fields]) OR “Hypertension” [tiab] OR “lipid disorder”[tiab]
OR “obesity”[tiab])

((“delivery of health care’[MeSH Terms] OR (“delivery”[All
Fields] AND “health”[All Fields] AND “care”[All Fields]) OR
“delivery of health care”[All Fields] OR “healthcare”[All
Fields]) AND ACCESSJAIl Fields] OR “uninsured”[tiab]
OR “unmet need”[tiab] or “access”[tiab])

Block 1&2:
806

Block 1 & 3:
825

PyscINFO
(October 12,
2018)

Conducted key word search in all fields. Combined block 1 with
block 2 or 3 using “AND”

1.

2.

3.

((Criminal Justice or probation or community supervision
or community corrections or parole).a.f

(metabolic syndrome or cardiovascular disease or
hypertension or obesity or lipid disorder)).af.

(healthcare access or unmet need or insurance or
uninsured)).af.

Block 1 & 2:
1538
Block 1 & 3:
1619

Web of Science
(August 9, 2018)

Conducted key word search in all fields. Combined block 1 with
block 2 or 3 using “AND”

1.

(criminal AND justice OR criminal justice OR Probation
OR community supervision OR recidivism OR criminal
arrest OR parole OR community corrections)
(metabolic syndrome or cardiovascular disease or
hypertension or obesity or lipid disorder)

(healthcare access or unmet need or insurance or
uninsured)

Block 1 & 2:
97

Block 1 & 3:
1174

National Criminal
Justice
Reference
Service abstracts
(October 1, 2018)

Conducted key word search in all fields. Combined block 1 with
block 2 or 3 using “AND”

1.

(criminal AND justice OR criminal justice OR Probation
OR community supervision OR recidivism OR criminal
arrest OR parole OR community corrections)
(metabolic syndrome or cardiovascular disease or
hypertension or obesity or lipid disorder)

(healthcare access or unmet need or insurance or
uninsured)

Block 1 & 2:
24

Block 1 & 3:
524

19




Table 2.2. Overview of study characteristics

Author Study aim Location and | Study design | Measures of Outcomes and Statistical Findings:!
(Year) time period and sample community ascertainment analysis
supervision, summary
recall period and
comparison
Archibald | To examine National, data | Cross- Lifetime history of | Metabolic Poisson Positive association
2018 how criminal collected sectional community syndrome regression between JI and
justice contact | February study, National | supervision and component risk diabetes and
and stressors | 2001 -March Study of arrest.* Compared | factors hypertension
are related to | 2003. American Life, | JIvs. non-JI. (hypertension, compared with no-JI
obesity- Black African diabetes). Self- (but reduced to zero
related health American or reported. when accounting for
outcomes. Caribbean stressors).
Black adults
(n=5008)
Brown To examine National Cross- Community Metabolic Multivariable | Positive association
2015 health Veterans sectional supervision and syndrome risk logistic between JI and lack
disparities in Health study, incarceration (no factors regression. | of access to care,
transgendered | Administration | Transgendered | recall period (hypertension, obesity and
veterans (VHA) and non- reported). obesity, diabetes). hypertension
involved with facilities, transgendered | Compared Jlvs. non- | Insurance. compared with no-JI.
the justice 2007-2013 veterans JI. Administrative
system. (n=18,418) data.
Dong To identify City. Qualitative, Currently under Metabolic Qualitative Description only.
2018 and rank Unnamed Adults under community syndrome risk analysis Healthcare was not
competing Rhode Island | active supervision only. factors: BMI, ranked as top priority
priorities of town, June probation No comparison diabetes, high BP, though participants
adults on and July supervision at | group. cholesterol. Access reported having high
probation and | 2016. one office in to care and BMI and risk factors
explore how Rhode Island insurance: for chronic disease.
these (n=22) Healthcare access
priorities and insurance (as
impact part of prioritization
health process).

! Grey: No association or only descriptive analysis.

Green: hypothesized association. Red: reverse hypothesis




Table 2.2.

Overview of study characteristics

Author | Study aim Location Study design Measures of Outcomes and | Statistical Findings:
(Year) and time and sample community ascertainment | analysis
period supervision, summary
recall period
and
comparison
Dong To determine City. Cross-sectional | Currently under | Metabolic Multivariable No association. Food
2018b whether food Unnamed study, Adults community syndrome logistic insecurity was not
insecurity is Rhode under active supervision only. | component risk | regression. related to obesity or high
associated with | Island probation No comparison factors: High BP. Prevalence of high
obesity and high | town, July- | supervision group. blood pressure BP (37%) was higher in
blood pressure October (n=304) and obesity. JI than general
in adults on 2016. Objectively- population.
probation measured.
Fobian To determine County. Cross-sectional | Currently under | Metabolic Descriptive Descriptive trends only.
2018 the Jefferson study, Adult community syndrome analysis. High rates of high BP
cardiovascular County, men enrolled supervision only. | component risk (37%) and BMI (30%)
health profile, as | Alabama. in a community | No comparison factors: obesity, and A1c (11.2%) overall
defined by corrections group. lipids, blood and higher among non-
AHA’s LS-7, program pressure, blood White groups.
among formerly (n=100) glucose.
incarcerated Objectively-
men in measured.
community
corrections.
Vaughn | To examine the | National, Cross-sectional | Community Access to care: | Multivariable Positive association
2012 patterns of 2009 study, National | supervision only | Mental health logistic between CJ and medical
disease risk and Survey on Drug | within last 12 and substance regression treatment for substance
treatment Use and months. abuse abuse and mental
among Health. Compared JI vs. treatment. Self- health. No significant
probationers non-Jl. reported. relationship for diabetes,
and parolees in Metabolic heart disease or high
the US syndrome: heart blood pressure.
disease, high
blood pressure




Table 2.2. Overview of study characteristics

Author Study aim Location Study design Measures of Outcomes and | Statistical Findings:
(Year) and time and sample community ascertainment | analysis
period supervision, summary
recall period
and
comparison

Winkelman | To determine National Cross-sectional Different forms | Metabolic Multivariable | Positive association

2017 the prevalence | 2009-2014 | study, NSDUH, of community syndrome logistic between JI and
of health adolescents 12- supervision component risk | regression. hypertension compared
disorders 17 years (arrest, factor: High with no-JI.
among (n=103,125) probation, blood pressure
adolescents parole) within and diabetes.
with different last 12 months. | Insurance.
levels of Probation vs. no | Self-reported
Ji probation.

Parole vs. no
parole

Aalsma To compare County. Longitudinal, Lifetime history | Access to care | Multivariable | Positive association

2017 rates of well- Marion All youth enrolled | of community and insurance: | logistic between JI and lack of
child visits, ED | County, in Medicaid in supervision and | Well child regression. | access to primary care
use and Indiana, Marion County incarceration. visits, ED compared with no-JI.
Medicaid January 1, | Indiana, Compared Jlvs. | encounters and
enroliment 2004- (n=88,647) non-Jl. Medicaid
continuity for December enroliment.
youth with 31, 2011. Administrative
justice- data.
involvement
compared with
no-Jl.

Ali 2018 To examine National, Cross-sectional Community Unmet need for | Multivariable | Positive association
association 2008-2014 | study, supervision and | mental health logistic between JI and lack of
between past (annual National Survey arrest within care in last 12 regression. | access to care
year justice surveys) on Drug Use and | last 12 months. | months. Self- compared with no-JI.
involvement Health (NSDUH) | ComparedJivs. | reported
and unmet (n=64,000) non-Jl.

need for mental
health care.




Table 2.2. Overview of study characteristics

Author | Study aim Location Study design Measures of Outcomes and | Statistical Findings:
(Year) and time and sample community ascertainment | analysis
period supervision, summary
recall period
and comparison
Belenk | To examine HIV City. New Qualitative, Currently under Health Qualitative Descriptive statistics
0 2005 | risk behaviors, York City, NYC residents | community insurance. analysis based on interviews.
knowledge and 2001-2002 | who were in supervision and Self-reported. Lack of health insurance,
attitudes by prison, on incarceration. housing and employment
race/ethnicity. parole or No comparison impacted 1/3™ to 2/3™ of
probation group. sample.
(n=300)
Cook To assess National, Cross-sectional | Different forms of | Access to care: | Multivariable | Positive association
2011 whether criminal | 2005-2009 | study, NSDUH, | community Receipt of logistic between JI and medical
history adults with supervision) substance regression. treatment for substance
contributed to substance use | within last 12 abuse abuse (possibly due to
disparities and disorders months. treatment in mandatory programs).
treatment receipt. (n=25,159) Compared past year. Self-
arrests vs reported.
probation vs.
parole
Davis To examine the City. NYC Cross-sectional | Community Access to GYN | Multivariable | Recent healthcare
2018 prevalence of 2009-2012 | study, Women | supervision only | care in last logistic access was not included
STls among on the Road to | within past 90 year. STI regression. in multivariable analysis
women under Health days. counseling and (because it was not
community (WORTH). No comparison education in significantly associated
supervision and Women under | group. past 90 days. with STI diagnosis).
examine community Self-reported.
multilevel risk supervision
factors (n=337)
Feucht | To describe National, Cross-sectional | Different forms of | Unmet need for | Descriptive Trends only. Rates of
2011 mental health trends study, NSDUH, | community mental health analysis. unmet need for were
and substance 2002-2009, | (n=not supervision counseling, similar between parole
use among adult | comparing | reported) (probation vs. alcohol or illicit and probation and two
males on changes parole) within last | drug use times higher than non-Jl.
correctional overtime 12 months. treatment.
supervised Self-reported.

release.




Table 2.2. Overview of study characteristics

Author | Study aim Location Study design Measures of Outcomes and | Statistical Findings:
(Year) and time and sample community ascertainment | analysis
period supervision, summary
recall period
and comparison
Frank To examine the City. Cross-sectional | Currently under Access to care: | Multivariable | Positive association
2014 association Oakland study, Relate community Primary care logistic between JI discrimination
between criminal | and San Project (“HIV supervision only. | utilization and regression. and lack of access to
record Francisco, | Risk Among Compared JI vs. Emergency primary care compared
discrimination California. Male Parolees | non-Jl. Department with no-JI discrimination.
and healthcare January and Their utilization and
utilization among | 2009 - Female discrimination.
recently February Partners”), (n Self-reported
released 2011. = 344)
prisoners.
Lipari To examine National, Cross-sectional | Different forms of | Unmet need for | Descriptive Descriptive trends only.
2014 trends in 2002 to study, NSDUH | community alcohol or illicit | analysis. Estimated 30% of men on
substance use 2012 (n=not supervision drug use probation or parole have
disorders and NSDUH reported). (probation vs. treatment. unmet need for alcohol or
receipt of parole) within last | Self-reported drug treatment. Stable
treatment among 12 months. over 10-year period (with
persons on Probation vs. no exception of 2009).
probation or probation. Parole
parole. vs. no parole
Lorvick | To assess how City. Cross-sectional | Community Access to care: | Multivariable | No association between
2015 being on Oakland, study, Women | supervision only mental health, logistic JI and health insurance
probation or California. who use crack | within last 12 HIV or drug regression. compared with no-JI.
parole is July 2011- | cocaine or months. treatment.
associated with July 2013 injection drugs, | Compared JI vs. Insurance.
receipt of health (n=776) non-Jl. Self-reported.

and social
services and
health outcomes.




Table 2.2. Overview of study characteristics

Author | Study aim Location | Study design Measures of Outcomes and | Statistical | Findings:
(Year) and time | and sample community ascertainment | analysis
period supervision, summary
recall period
and comparison
Lorvick | To investigate City. Cross-sectional | Compared Unmet need for | Latent Positive association
2018 whether the Oakland, | study, Women different forms of | healthcare. Class between JI accumulation
accumulation California | who use crack, justice Self-reported Analysis and lack of access to
of justice . heroin, and/ or involvement (Levels of mental and physical
involvement over the | Septemb | methamphetami | (prisons, jails and CcJ health care compared
lifetime is associated | er 2014 ne community accumulati | with less JI accumulation
with to August | (n=624) corrections using on (low,
health outcomes. 2015. latent class medium,
analysis) since high)
the age of 18.
Matejk | To examine the National. | Cross-sectional | Lifetime history of | Access to Multivariabl | Positive association
owsKi extent to which a 2001- study. National arrest. Compared | mental health e logistic between CJ and medical
2014 criminal history is 2003 Comorbidity JIvs. non-Jl. care and regression. | treatment for mental
associated with the Survey insurance. Self- health services
use of various Replication, reported. compared with those with
mental health adults with SMI, no-CJ.
services (n=1588).
Mowbr | To better inform the | County. Longitudinal. Currently or Access to care | Latent Description only.
ay delivery of health Lincoln Adults currently | recently trajectories: Class
2016 and mental health County, or recently supervised by medical, mental | Analysis
services to rural CCI | Oregon. supervised by parole or health or (Service-
adults. October parole and probation substance use utilization
2005- probation officers. No care latent trajectories
2007 officers (n=148) | comparison class model. )
group. Self-reported.
Marlow | To identify the City. Qualitative, Lifetime history of | Insurance. Qualitative | Description only. Lack of
2010 perceived barriers California | Chronically ill, community Self-reported. analysis insurance limited options
and middle-aged supervision only. for care.

facilitators parolees
encounter in their
efforts to access
health care .

male parolees in
residential drug
and alcohol
treatment
program (n=17)

No comparison
group.




Table 2.2. Overview of study characteristics

Author | Study aim Location | Study design Measures of Outcomes and | Statistical | Findings:
(Year) and time | and sample community ascertainment | analysis
period supervision, summary
recall period
and comparison
Nam To examine how National. | Cross-sectional | Community Access to care: | Multivariabl | Positive association
2016 criminal justice 2009- study, NSDUH, supervision and Mental health e logistic between JI and medical
involvement relates | 2013 individuals with arrest within last | and substance | regression. | treatment for substance
to use of mental both a mental 12 months. abuse abuse (likely due to
health services, illness and Compared Jl vs. | treatment. Self- mandatory programs).
substance abuse substance non-Jl. reported.
treatment services, abuse or
or both. dependence
(N=8,740)
Owens | To examine County. 2 | Cross-sectional | Currently under Insurance. Descriptive | Description only. Lack of
2011 probationers’ and counties | study, community Self-reported analysis. insurance and
parolees’ use of ina Individuals on supervision only. affordability were main
mental health care southeas | probation or No comparison reasons for not seeking
in and barriers to tern parole (N=100) group. need care.
care. state.
Salone | To document National, | Cross-sectional | Community Insurance. Descriptive | Descriptive trends only.
r 2016 | changes after the 2004- study, NSDUH, supervision and Self-reported analysis. Uninsurance rate for JI
2014 coverage 2014 individuals with | arrest within last individuals with
expansion and to a substance use | 12 months. substance use disorders
track trends in disorder and No comparison dropped from 38% in
access to care criminal justice group. 2009-2013 to 27% in
among JI individuals involvement 2014.
with substance use (n=11,939)
disorders.
Sheely | To understand National, | Review, 16 Lifetime history of | Unmet need for | Qualitative | Description only. JI had
2015 conceptualizations 1990- reports were community healthcare. analysis direct impact on health
of the relationships 2012 included in supervision and Self-reported as well as an indirect
among a criminal review (limited incarceration. impact via lack of

conviction; restricted
employment, cash
assistance and
health.

to studies on
women)

No comparison
group.

employment and lack of
access to cash
assistance.




Table 2.2. Overview of study characteristics

Author Study aim Location | Study design Measures of Outcomes and Statistical | Findings:
(Year) and time | and sample community ascertainment analysis
period supervision, recall summary
period and
comparison
Sung To examine the | National, | Cross-sectional Community Unmet need for Multivariabl | Positive association
2011 substance use | 2006 study, NSDUH. supervision only alcohol or illicit e logistic between JI and lack of
treatment gap (n=36,965) within last 12 drug use regression. | access to care
among months. Compared | treatment and compared with no-JI.
parolees and Jl vs. non-JlI. insurance. Self-
identify targets reported
for policy
interventions.
Wasserm | To evaluate County. 4 | Longitudinal, Currently under Access to care: Multivariabl | Positive association
an 2009 | impact of NY state | Project community youth access e logistic between JI youth with
Project counties, | CONNECT supervision only. services for regression. | referrals and access to
CONNECT on | June baseline and No comparison mental health care compared with
linking juvenile | 2006 to follow-up data group. and substance baseline (no referrals)
probationers Novembe | from youth. use following
with mental r 2011 (n=583) referral.
health services Administrative
data.
Winkelm | To assess National | Cross-sectional Community Access to care Difference- | Positive association
an 2016 | whether 2008- study, NSDUH, n | supervision and for drug, alcohol, | in- between JI and lack of
uninsured rates | 2014 not reported arrest within last 12 | mental iliness or | difference insurance compared
for justice- months. depression and with no-JI
involved Compared JlI vs. Insurance. Self-
individuals non-Jl. reported
decreased
following health
reform
initiatives.
Zeller To assess City. Cross-sectional Currently under Access to care: Descriptive | Description only. Vast
2017 access to HIV Probation | study, HIV+ community HIV services. analysis. majority (84%) of
providers in the | and individuals supervision only. Self-reported participants reported
community in parole enrolled in a No comparison receiving care in last 12
order to inform | unitin probation or group. months.
interventions. Baltimore | parole (n=100).




Table 2.3. Details of exposure measures in included studies

Community supervision definition Studies including this measure N %

Any history of arrest, probation, detention, Aalsma 2017, Lorvick 2018, Marlow 2010, Matejkowski 2014, 7 21%

incarceration Sheeley 2015, Archibald 2008, Brown 2015 °

History of arrest, booking, or under community Ali 2018, Cook 2011, Feucht 2011, Lipari 2014, Lorvick 2015, Nam

supervision (probation and parole) within last 12 2016, Saloner 2016, Sung 2011, Winkelman 2016, Winkelman 11 33%

months 2017, Vaughn 2012

Community supervision (community or criminal Davis 2018

court, on probation or parole, under drug treatment 1 39
(o]

court supervision or another alternative to
incarceration program) within past 90 days

Currently under prison, parole or probation Belenko 2005 1 3%
(o]

Currently on parole, probation or community Dong 2018a, Dong 2018b, Frank 2014, Owens 2011, Wasserman

corrections program 2009, Zeller 2017, Fobian 2018, Mowbray 2016 8 | 24%




Table 2.4. Details of outcome measures in included studies

illicit drug use treatment

Key variables of interest Studies including this measure N
Metabolic syndrome component risk factors
Hypertension Brown 2015, Dong 2018, Winkleman 2017, | 7
Archibald 2018, Dong 2018b, Fobian 2018,
Vaughn 2012
Blood glucose/diabetes Brown 2015, Dong 2018, Winkleman 2017, | 6
Archibald 2018, Fobian 2018, Vaughn
2012
BMl/obesity Brown 2015, Dong 2018, Dong 2018b, , 4
Fobian 2018
Lipids/high cholesterol Dong 2018, Fobian 2018 2
Access to care (insurance, access or unmet 25
need)
Access to specific type of care
General Dong 2018 1
Primary care/Well child visits Aalsma 2017, Frank 2014 2
ED visits Aalsma 2017, Frank 2014 2
OB-gyn care Davis 2018 1
STI counseling Davis 2018, Lorvick 2015, Zeller 2017 3
Mental Health and substance use care Cook 2011, Lorvick 2015, Matejkowski 7
2014, Mowbray 2016, Nam 2016,
Waserman 2009, Winkleman 2016,
Insurance
Insurance coverage Belenko 2005, Brown 2015, Dong 2018, 11
Lorvick 2015, Marlow 2010, Matejkowski
2014, Owens 2011, Saloner 2016, Sung
2011, Winkleman 2016, Winkleman 2017
Medicaid enrollment only Aalsma 2017 1
Unmet need
General Lorvick 2018, Sheeley 2015
Mental Health care Ali 2018, Feucht 2011 2
Substance abuse services/ alcohol or Feucht 2011, Lipari 2014, Sung 2011 3
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Table 2.5. Details of causal mechanisms explored in included studies

Author Outcome Mechanisms

Brown 2015 | Metabolic syndrome Adverse social determinants of health: homelessness,
component risk factor insurance coverage, etc.

(hypertension, obesity,
diabetes). Insurance
coverage.

Archibald Metabolic syndrome Financial stressors, neighborhood stressors, family

2018 component risk factors stressors, personal stressors
(hypertension, diabetes).

Dong 2018b | Metabolic syndrome Food security was main predictor in the study model and
component risk factors: also potential mediator.

High blood pressure and
obesity

Dong 2018 | Access to care and Stress, housing, employment, food security, recovery from
insurance: Healthcare substance abuse
access and insurance (as
part of prioritization
process).

Mowbray Access to care trajectories: | Employment, medical illness and mental health as

2016 service utilization for predictors of different service utilization class trajectories.
medical, mental health or
substance use care

Belenko Access to care: Health "Socio-economic barriers": housing, health insurance,

2005 insurance unemployment

Marlow Access to care: Insurance Mechanisms were the main focus on this research.

2010 Barriers to healthcare access: financial, administrative
(procedural issues, long waits), or uncaring professional
demeanor. Facilitators to accessing care: caring
professional demeanor and ease of access.

Owens Access to care: Insurance | Trauma (PTSD), drug and alcohol abuse, depression

2011

Nam 2016 Access to care: Mental Insurance status.
health and substance
abuse treatment

Matejkowski | Access to care: mental Insurance status.

2014 health care, insurance

Lorvick Access to care: mental Homelessness and employment

2015 health, HIV or drug
treatment. Insurance

Frank 2014 | Access to care: Primary Stigma (referenced in the discussion). Tested interaction
care utilization and of CJ discrimination with racial/ethnic discrimination.
Emergency Department
utilization.

Cook 2011 Access to care: Receipt of | Formal mediation testing for: criminal justice history,
substance abuse treatment | Medicaid enroliment, being uninsured, education (college
in past year. graduate), income and employment

Sung 2011 | Access to care: Unmet Barriers to treatment: Stigma, affordability, transportation,

need for alcohol or illicit
drug use treatment and
insurance.

fear of workplace retaliation, distrust, confidence, etc.
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Table 2.5. Details of causal mechanisms explored in included studies

Author Outcome Mechanisms
Sheely Access to care: Unmet Employment, receiving TANF (Temporary Assistance for
2015 need for healthcare Needy Families)
Lorvick Access to care: Unmet Homelessness, unstable housing (but not included as
2018 need for healthcare. covariates, just as outcomes)
Ali 2018 Access to care: Unmet Stigma and affordability
need for mental health care
in last 12 months
Belenko Access to care: Unmet Cascade framework provides insight into steps along
2017 need for substance abuse | continuum of service referral, treatment and retention.
services
Davis 2018 | Access to gynecological Homelessness, unstable housing, low income

care in last year.
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Appendix 2.1. Kappa calculation

pa: Observed agreement between raters = (Total number of articles rated “Yes” by both raters + Total
number of articles rated “No” by both raters)/ Total number of articles

pa= 0.98

Probability of random “Yes”= (Probability of Rater 1 “Yes” * Probability of Rater 2 “Yes”)=0.085 *0.097=
0.008

Probability of random “No”= (Probability of Rater 1 “No” * Probability of Rater 2 “No0”)=0.92 *0.9= 0.83
pe: Overall probability that the raters would randomly agree= 0.0008+0.83= 0.835

Kappa= (pa- pe)/(1- pe)
Kappa= (0.98-0.835)/(1-0.835)=0.85

Appendix 2.2. Quality checklist based on Downs and Black checklist for observational studies
and Mays and Pope criteria for qualitative studies
Selection bias
1. Are the characteristics of the patients included in the study and the sampling strategy clearly
described?
1: yes, 0: no
2. Were the subjects recruited and retained in the study representative of the entire population from
which they were recruited?
1: yes, 0: no
3. Were losses of patients to follow-up or response rate reported and considered?
1: yes, 0: no
4. Are the distributions of principal confounders in each group of subjects to be compared clearly
described?
1: yes, 0: no
5. Were the staff, places, and facilities where the patients were treated, representative of the
treatment the majority of patients receive?
1: yes, 0: no

Measurement bias/confounding
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6. Were the statistical tests used to assess the main outcomes appropriate?
1: yes, 0: no

7. Are the main outcomes to be measured clearly described in the Introduction or Methods section?
1: yes, 0: no

8. Were the main outcome measures used accurate (valid and reliable)?
1: yes, 0: no

9. Was there adequate adjustment for confounding in the analyses from which the main findings
were drawn?
1: yes, 0: no

Reporting, study design

10. Is the hypothesis/aim/objective of the study clearly described?

11. Are the interventions of interest or exposure clearly described?
1: yes, 0: no

12. Did the researcher(s) create an adequate account of the methods and data analysis process?
1: yes, 0: no

13. Are the main findings of the study clearly described?

1: yes, 0: no
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1 2 3 4 5 6 7 ] 9 10 1" 12 13
Author (Year) Study aim  |Sampling Study Loss to follow-up |Intervention | Distribution of  |Representat|Methods Appropriate [Outcome Outcome Reported Adjustment |Score
strategy population |and response or exposure |confounders in |iveness of |and analysis[statistical [measure measure findings for
representati|rate clearly expose vs. treatment tests clearly accurate confounding
ve described |unexposed described |and reliable

Aalsma 2017 1 1 1 [} 1 1 [ 1 1 1 1 1 [} 10
Ali 2018 1 1 1 0 1 1 0 1 1 1 0 1 1 10
Belenko 2005 1 1 0 1 1 1 ] 1 0 1 ] 1 ] 8
Brown 2015 1 1 0 0 0 1 0 1 1 1 1 1 1 9
Cook 2011 1 1 1 0 1 1 0 0 1 1 0 1 1 9
Davis 2018 1 1 0 [} 1 [ [ 1 1 1 [} 1 1 8
Dong 2018 1 1 0 1 1 0 0 1 [ 1 0 1 0 7
Feucht 2011 1 1 1 ] 1 ] [ 1 [ 1 [ 1 [ 7
Frank 2014 1 1 0 0 1 1 0 1 1 1 0 1 1 9
Lipari 2014 1 1 1 0 1 0 0 1 [ 1 0 1 0 7
Lorvick 2015 1 1 0 1 1 1 o 1 1 1 [ 1 1 10
Lorvick 2018 1 1 0 1 1 1 0 1 1 1 0 1 0 9
Marlow 2010 1 1 0 1 1 ] [ 1 [ 1 0 1 o 7
Matejkowski 2014 1 1 [ 1 1 1 0 1 1 1 0 1 1 10
Mowbray 2016 1 1 1 1 1 0 0 1 1 1 1 1 0 10
Nam 2016 1 1 1 ] 1 1 [ 1 1 1 0 1 1 10
Owens 2011 1 1 0 [ 1 [} [} 1 0 1 [} [ 0 5
Saloner 2016 1 1 1 ] 1 1 [ 1 1 1 0 1 [ 9
Sheely 2015 1 1 [ o [ 0 0 1 [ 0 0 1 0 4
Sung 2011 1 1 0 0 1 0 0 1 1 1 0 1 1 8
Wasserman 2009 1 1 0 1 1 1 0 1 1 1 1 1 [} 10
Winkelman 2016 1 1 [ o 1 1 0 1 1 1 0 1 0 8
Winkelman 2017 1 1 0 0 1 1 0 1 1 1 0 1 1 9
Zaller 2017 1 1 0 ] 1 ] [ 1 [ 1 0 1 [

Archibald 2018 1 1 1 [} 1 1 [} 1 1 1 [} 1 1 10
Dong 2018b 1 1 0 1 1 1 0 1 [ 1 1 1 1 10
Fobian 2018 1 1 [ o 1 o 0 1 0 1 1 1 0 7
Vaughn 2012 1 1 1 1 1 1 0 1 1 1 [ 1 1 11




Appendix 2.3. Overview of articles that did not meet inclusion criteria

The structured search yielded a large number of records and there were three main reasons that
articles were excluded. First, 136 studies did not include documentation of criminal justice involvement in
their study population or only had prison or jail exposure measures. In addition, the search yielded studies
with parole, probation or corrections officers as the study population rather than individuals under
supervision. Second, over one third of excluded studies (117) did not have metabolic syndrome or its
component risk factors or healthcare access as an outcome or variable of interest. The majority of these
studies focused on outcomes such as risk profiling and recidivism or substance abuse. Third, while the
search was intended to include a variety of study designs, a number of publications were excluded
because they were commentaries and editorials or the research was conducted outside of the United
States (in Jordan, Canada and the United Kingdom).

With regards to international studies, the correctional systems and health systems in other
countries vary considerably from the United States. These contextual differences, including different
forms of community supervision and approaches to sentencing, limit the generalizable of findings from
these five articles. Thematically, the international studies had some similar findings. For example, unmet
need for care was associated with homelessness, lack of income and employment,®5¢6 and stigma and

stress were central challenge for individuals serving sentences in the community.5%6”

Appendix 2.4. Studies related to programs for populations under community supervision

As summarized in table “Overview of Study Characteristics (Programs),” the studies that
described services and programs for individuals on probation or parole focused on healthcare access
interventions such as support for Medicaid enrollment or referrals to substance abuse treatment. All were
qualitative studies, including one descriptive review of programs to enroll justice-involved individuals in
Medicaid across the US.®® Three studies focused on jail, prison, probation, and parole settings and two
focused only on community supervision programs. Two studies compared services and programs offered
in jail/prison with those offered in probation/parole. They found more services offered in prisons or jails

than community settings. These findings align with expectations due to incarcerated individuals’ legal
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right to healthcare while in jail or prison. While the programmatic studies highlight the importance of
access to care for individuals under community supervision, they will not be included in further analysis as
they do not investigate the causal relationship between community supervision and health. The following
table includes details for studies that focused on services or programs offered to individuals under

community supervision.
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Overview of Study characteristics (Programs)

Author Study aim Location, Study design Measures of Outcomes and | Statistical Findings:
(Year) Study period and sample community ascertainment | analysis
supervision, recall summary
period and
comparisons
Bandara | To create an National, Review, Compared different | Insurance: Qualitative More programs
2015 inventory of January 2015 Programs forms of justice Medicaid analysis in Jail/prison vs.
efforts to enroll enrolling CJ- involvement enroliment probation/parole
justice-involved involved (prisons, jails and programs. settings.
individuals in individuals in community Self-reported
Medicaid Medicaid across | corrections).
across the the US (n=64) Jail or prison vs
nation. probation/parole
Belenko To test the Not reported Qualitative, Community Unmet need for | Qualitative Description
2017 Cascade Juvenile Justice supervision only. substance analysis only.
framework agencies No comparison abuse services.
(evidence- (primarily Self-reported
based practice) probation)
for a new involved in
intervention to Juvenile Justice —
refer and retain Translational
justice-involved Research on
youth in need Interventions for
of substance Adolescents in
use services the Legal System
project (JJ-
TRIALS), (n=35)
Ryan To provide an National. Qualitative, Compared different | Insurance: Qualitative Description
2016 overview of Arizona, Interviews with forms of justice Medicaid analysis only.
initiatives to Connecticut, Medicaid agency | involvement enroliment
connect the and staff, staff from (prisons, jails and programs.
justice-involved | Massachusetts. | the state community Self-reported
population to 2016 Departments of corrections).
Medicaid Corrections




Overview of Study characteristics (Programs)

Author Study aim Location, Study design Measures of Outcomes and | Statistical Findings:
(Year) Study period and sample community ascertainment | analysis
supervision, recall summary
period and
comparisons
coverage and (DOCs), Justice Jail or prison vs
care in three departments, probation/parole
states— providers and
Arizona, health plans, and
Connecticut, advocates.
and (n=not reported)
Massachusetts.
Scroggins | To examine City. 10 largest | Qualitative, Community Access to care: | Qualitative Description
2010 the services of | metropolitan Publicly available | supervision only. health, analysis only.
a sampling of areas of the descriptions of No comparison counseling and
reentry United States women’s reentry substance
programs to Time period not | programs in the abuse services.
determine reported 10 largest Self-reported
whether the metropolitan
post areas of the US
incarceration (N=155)
needs of
reentry women
are being met.
Cropsey | To compare National, A Cross-sectional Compared different | Unmet need for | Descriptive More programs
2012 health services | mailed survey study, National forms of justice HIV, TB, health | analysis. in Jail/prison vs.
infrastructure to | of 431 Criminal Justice involvement and STI probation/parole
indicators of correctional Treatment (prisons, jails and services. Self- settings.
the need for agencies Practices survey | community reported
services at conducted (n=431 adult corrections).
each stage of in 2004-2005. correctional Jail or prison vs
the justice agencies and probation/parole
system and administrators)
identify the
most critical

gaps.




Works Cited

1. Kaeble D, Cowhig M. Correctional Populations in the United States, 2016: U.S. Department of
Justice; 2018 April 2018. Report No.: NCJ 251211.

2. Wildeman C, Wang EA. Mass incarceration, public health, and widening inequality in the USA.
Lancet 2017;389:1464-74.

3. Kinner SA, Young JT. Understanding and Improving the Health of People Who Experience
Incarceration: An Overview and Synthesis. Epidemiologic Reviews 2018:20(1):4-11.

4. Gami AS, Witt BJ, Howard DE, et al. Metabolic syndrome and risk of incident cardiovascular
events and death: a systematic review and meta-analysis of longitudinal studies. J Am Coll Cardiol
2007;49:403-14.

5. Mottillo S, Filion KB, Genest J, et al. The metabolic syndrome and cardiovascular risk a
systematic review and meta-analysis. J Am Coll Cardiol 2010;56:1113-32.

6. Brondolo E, Love EE, Pencille M, Schoenthaler A, Ogedegbe G. Racism and hypertension: a
review of the empirical evidence and implications for clinical practice. American journal of hypertension
2011;24:518-29.

7. Brummett BH, Babyak MA, Siegler IC, et al. Systolic blood pressure, socioeconomic status, and
biobehavioral risk factors in a nationally representative US young adult sample. Hypertension
2011;58:161-6.

8. Moore JX, Chaudhary N, Akinyemiju T. Metabolic Syndrome Prevalence by Race/Ethnicity and
Sex in the United States, National Health and Nutrition Examination Survey, 1988-2012. Preventing
chronic disease 2017;14:E24.

9. Bauer UE, Briss PA, Goodman RA, Bowman BA. Prevention of chronic disease in the 21st
century: elimination of the leading preventable causes of premature death and disability in the USA.
Lancet 2014;384:45-52.

10. LM; M, M; B, J. U. Medical problems of state and federal prisoners and jail inmates, 2011-12.: US
Department of Justice, Bureau of Justice Statistics Special Report.; 2015 February 5, 2015.

11. Cuellar AE, Cheema J. Health care reform, behavioral health, and the criminal justice population.
The journal of behavioral health services & research 2014;41:447-59.

12. Freudenberg N, Heller D. A Review of Opportunities to Improve the Health of People Involved in
the Criminal Justice System in the United States. Annu Rev Public Health 2016;37:313-33.

39



13. Lambdin BH, Comfort M, Kral AH, Lorvick J. Accumulation of Jail Incarceration and Hardship,
Health Status, and Unmet Health Care Need Among Women Who Use Drugs. Women's Health Issues
2018;28(5):470-475.

14. Heard-Garris N, Winkelman TNA, Choi H, et al. Health Care Use and Health Behaviors Among
Young Adults With History of Parental Incarceration. Pediatrics 2018;142(3)epub.

15. Matz A. COMMUNITY CORRECTIONS AND THE HEALTH OF CRIMINAL JUSTICE
POPULATIONS. Journal of Health & Human Services Administration 2018;41.

16. Arries EJ, Maposa S. Cardiovascular risk factors among prisoners: an integrative review. Journal
of forensic nursing 2013;9:52-64.

17. Brinkley-Rubinstein L. Incarceration as a catalyst for worsening health. Health & justice 2013;1:1-
17.

18. Dumont DM, Brockmann B, Dickman S, Alexander N, Rich JD. Public health and the epidemic of
incarceration. Annu Rev Public Health 2012;33:325-39.

19. Iguchi MY, Bell J, Ramchand RN, Fain T. How criminal system racial disparities may translate
into health disparities. Journal of health care for the poor and underserved 2005;16:48-56.

20. Wakefield S, Uggen C. Incarceration and stratification. Annual review of sociology 2010;36:387-
406.

21. Ahalt C, Binswanger IA, Steinman M, Tulsky J, Williams BA. Confined to ignorance: the absence
of prisoner information from nationally representative health data sets. Journal of general internal
medicine 2012;27:160-6.

22. Grant MJ, Booth A. A typology of reviews: an analysis of 14 review types and associated
methodologies. Health Info Libr J 2009;26:91-108.

23. Arksey H, O'Malley L. Scoping studies: towards a methodological framework. International journal
of social research methodology 2005;8:19-32.

24, Peters MD, Godfrey CM, Khalil H, Mclnerney P, Parker D, Soares CB. Guidance for conducting
systematic scoping reviews. International journal of evidence-based healthcare 2015;13:141-6.

25. Fazel S. Editorial: Synthesizing the Evidence on Prisoner Health-Taking Stock and Moving
Forward. American journal of epidemiology 2018;187:1137-9.

40



26. Pham MT, Raiji¢ A, Greig JD, Sargeant JM, Papadopoulos A, McEwen SA. A scoping review of
scoping reviews: advancing the approach and enhancing the consistency. Research synthesis methods
2014;5:371-85.

27. Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the methodology. Implement Sci
2010;5:69.

28. Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR):
Checklist and ExplanationThe PRISMA-ScR Statement. Annals of internal medicine 2018;169:467-73.

29. Alexander M. The new Jim Crow: Mass incarceration in the age of colorblindness.: The New
Press; 2012.

30. Fact Sheet: Trends in US Corrections. Washington, DC: The Sentencing Project; 2018.

31. Armstrong R, Hall BJ, Doyle J, Waters E. Cochrane Update. 'Scoping the scope' of a cochrane
review. Journal of public health (Oxford, England) 2011;33:147-50.

32. Urbanoski KA. Coerced addiction treatment: Client perspectives and the implications of their
neglect. Harm Reduction Journal Vol 7 2010, ArtID 13 2010;7.

33. Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for systematic review and meta-
analysis protocols (PRISMA-P) 2015 statement. Syst Rev 2015;4:1.

34. Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA statement. Bmj 2009;339:b2535.

35. Downs SH, Black N. The feasibility of creating a checklist for the assessment of the
methodological quality both of randomised and non-randomised studies of health care interventions.
Journal of Epidemiology & Community Health 1998;52:377-84.

36. Mays N, Pope C. Qualitative research in health care. Assessing quality in qualitative research.
BMJ 2000;320:50-2.

37. Hallgren KA. Computing Inter-Rater Reliability for Observational Data: An Overview and Tutorial.
Tutor Quant Methods Psychol 2012;8:23-34.

38. Archibald PC, Parker L, Thorpe R. Criminal Justice Contact, Stressors, and Obesity-Related
Health Problems Among Black Adults in the USA. Journal of racial and ethnic health disparities
2018;5:387-97.

41



39. Brown GR, Jones KT. Health correlates of criminal justice involvement in 4,793 transgender
veterans. LGBT Health 2015;2:297-305.

40. Dong KR, Must A, Tang AM, Beckwith CG, Stopka TJ. Competing priorities that rival health in
adults on probation in Rhode Island: substance use recovery, employment, housing, and food intake.
BMC public health 2018;18;1;289.

41. Dong KR, Must A, Tang AM, Stopka TJ, Beckwith CG. Food Insecurity, Morbidities, and
Substance Use in Adults on Probation in Rhode Island. Journal of urban health : bulletin of the New York
Academy of Medicine 2018;95;4;564-575.

42. Winkelman TNA, Frank JW, Binswanger IA, Pinals DA. Health Conditions and Racial Differences
Among Justice-Involved Adolescents, 2009 to 2014. Acad Pediatr 2017;17:723-31.

43. Vaughn MG, DeLisi M, Beaver KM, Perron BE, Abdon A. Toward a criminal justice epidemiology:
Behavioral and physical health of probationers and parolees in the United States. Journal of criminal
justice 2012;40:165-73.

44, Belenko SR, Shedlin M, Chaple M. HIV risk behaviors, knowledge, and prevention service
experiences among African American and other offenders. Journal of health care for the poor and
underserved 2005;16:108-29.

45, Marlow E, White MC, Chesla CA. Barriers and facilitators: Parolees' perceptions of community
health care. Journal of Correctional Health Care 2010;16:17-26.

46. Ali MM, Teich J, Mutter R. Perceived Unmet Mental Health Treatment Need Among Adults with
Criminal Justice System Involvement. Journal of health care for the poor and underserved 2018;29:214-
27.

47. Cook BL, Alegria M. Racial-ethnic disparities in substance abuse treatment: the role of criminal
history and socioeconomic status. Psychiatric services (Washington, DC) 2011;62:1273-81.

48. Feucht TE, Gfroerer J. Mental and Substance Use Disorders Among Adult Men on Probation or
Parole: Some Success Against a Persistent Challenge. 2011.

49, Lipari RN, Gfroerer JC. Trends in Substance Use Disorders Among Males Aged 18 To 49 on
Probation or Parole. The CBHSQ Report. Rockville (MD): Substance Abuse and Mental Health Services
Administration (US); 2013:1-14.

50. Nam E, Matejkowski J, Lee S. Criminal justice contact and treatment utilization among people
with mental iliness and substance use disorders. Psychiatric Services 2016;67:1149-51.

42



51. Saloner B, Bandara SN, McGinty EE, Barry CL. Justice-Involved Adults With Substance Use
Disorders: Coverage Increased But Rates Of Treatment Did Not In 2014. Health Affairs 2016;35:1058-66.

52. Sung H-E, Mahoney AM, Mellow J. Substance Abuse Treatment Gap Among Adult Parolees:
Prevalence, Correlates, and Barriers. 2011:40-57.

53. Winkelman TN, Kieffer EC, Goold SD, Morenoff JD, Cross K, Ayanian JZ. Health Insurance
Trends and Access to Behavioral Healthcare Among Justice-Involved Individuals-United States, 2008-
2014. Journal of general internal medicine 2016;31:1523-9.

54. Matejkowski J, Lee S, Han W. The association between criminal history and mental health
service use among people with serious mental iliness. Psychiatric Quarterly 2014;85:9-24.

55. Mowbray O, McBeath B, Bank L, Newell S. Trajectories of Health and Behavioral Health Services
Use among Community Corrections-Involved Rural Adults. Social work research 2016;40:7-18.

56. Wasserman GA, McReynolds LS, Musabegovic H, Whited AL, Keating JM, Huo Y. Evaluating
Project Connect: improving juvenile probationers' mental health and substance use service access.
Administration and policy in mental health 2009;36:393-405.

57. Aalsma MC, Anderson VR, Schwartz K, et al. Preventive Care Use Among Justice-Involved and
Non-Justice-Involved Youth. Pediatrics 2017;140;5epub.

58. Sheely A, Kneipp SM. The Effects of Collateral Consequences of Criminal Involvement on
Employment, Use of Temporary Assistance for Needy Families, and Health. Women & health
2015;55:548-65.

59. Fobian AD, Froelich M, Sellers A, Cropsey K, Redmond N. Assessment of Cardiovascular Health
among Community-Dwelling Men with Incarceration History. Journal of urban health : bulletin of the New
York Academy of Medicine 2018;95;4:556-563.

60. Lorvick J, Comfort M, Kral AH, Lambdin BH. Exploring Lifetime Accumulation of Criminal Justice
Involvement and Associated Health and Social Outcomes in a Community-Based Sample of Women who
Use Drugs. Journal of urban health : bulletin of the New York Academy of Medicine 2017;95;4:584-593.

61. Shadish WR, Cook TD, Campbell DT. Experimental and quasi-experimental designs for
generalized causal inference. 2002.

62. Castillo EG, Rosati J, Williams C, Pessin N, Lindy DC. Metabolic syndrome screening and
Assertive Community Treatment: A quality improvement study. Journal of the American Psychiatric
Nurses Association 2015;21:233-43.

43



63. Phelps MS. The Paradox of Probation: Community Supervision in the Age of Mass Incarceration.
Law & policy 2013;35:51-80.

64. Data Brief: American Exceptionalism in Probation Supervision. 2016. (Accessed 9.16.2016, 2016,
at http://robinainstitute.umn.edu/publications/data-brief-american-exceptionalism-probation-supervision.)

65. Plugge E, Ahmed Abdul Pari A, Maxwell J, Holland S. When prison is "easier": probationers'
perceptions of health and wellbeing. International journal of prisoner health 2014;10:38-46.

66. Durbin A, Sirotich F, Durbin J. Predictors of Unmet Need for Medical Care Among Justice-
Involved Persons With Mental lliness. Psychiatric Services 2014;65:826-9.

67. Malloch M, Mclvor G. Women and community sentences. Criminology & Criminal Justice: An
International Journal 2011;11:325-44.

68. Bandara SN, Huskamp HA, Riedel LE, et al. Leveraging The Affordable Care Act To Enroll
Justice-Involved Populations In Medicaid: State And Local Efforts. Health Affairs 2015;34:2044-51.

44



Chapter 3. Criminal justice involvement and metabolic syndrome risk among young adults in the

us

Background and introduction

The United States incarcerates a larger proportion of its population than any other country in the
world, and it also has an exceptionally high rate of probation, a court-order community sentence imposed
in lieu of incarceration.’ There are two forms of community supervision: probation and parole
(conditional supervision after a period of imprisonment).? A consensus has formed in recent years that
justice involvement has negative health consequences, though theories differ about the mechanisms
underlying that harm."57 However, most research focuses on incarceration (with or without parole) and
not community supervision without incarceration, even though community supervision impacts the
majority of individuals in the justice system. There is reason to suspect that some of the negative health
consequences documented for incarceration also apply to community supervision. This is particularly
important because criminal justice reforms aim to decrease incarceration and may result in increased use
of community supervision, as an alternative to incarceration.®® This research aims to clarify the extent to
which community supervision impacts health by investigating the health consequences of probation, the

most common form of community supervision.

Incarceration and pathways to poor health

Incarceration is hypothesized to affect health through three causal pathways: isolation, exposure
to harmful environments, and “marking” or stigma.”'°® As depicted in Figure 3.1, in addition to affecting
health directly, each of these pathways may also work indirectly through their impact on the ability to
access “normal credentials,” meaning resources such as employment, education, and housing. First,
individuals in jail or prison are isolated from social and community connections which has short and long-
term effects.” The physical separation and social isolation of incarceration can immediately increase
stress, contribute to adverse effects from withdrawal, and trigger self-harm or suicidal ideation.”'" Social

isolation persists post-release when lack of social connections and support for financial, emotional, or
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logistical needs can limit access to jobs, training, and educational opportunities.”'"'? Isolation contributes
to difficulty in accessing normal credentials, increased stress, and ultimately poor health.

Second, the social and physical exposures within a jail or prison environment present threats to
health such as potential for violence, harmful social norms, and long-term risks which endure post-
release. The social and physical exposures of the carceral environment increase potential for self-harm,
risky behaviors, and inter-individual conflict among inmates and correctional staff. These factors
contribute to higher rates of substance abuse, sexually transmitted infections, mental illness, and
injury.”>'" In addition, prison code behavior (e.g., hyper-masculinity, denial of weakness, challenging
authority) may be normative and sometimes protective in jail, but such behaviors can be harmful in the
community.”'":13 Socialization and health conditions shaped by jail or prison environments can limit the
ability to access normal credentials or resume daily activities post-release, and as a result, the
interpersonal and physical harms of incarceration can activate a stress response, lead to higher-effort
coping, and ultimately, increase risk for poor health.”-'4

In spite of these risks, there may be some short-term benefits for health related to legally-
mandated medical supervision during incarceration that individuals may not otherwise receive in the
community.'>'® However, this risk reduction does not persist once incarcerated individuals return to the
community.'® Furthermore, more frequent and lengthy exposure to jail environments can have a dose-
response effect with increasing harms as incarceration experiences accumulate.?%?!

Third, the mark of a criminal record and stigma related to incarceration history can also negatively
impact “normal credentials” once an individual returns to the community.'22224 Formerly-incarcerated
individuals face negative perceptions of criminal records and policies that explicitly penalize or exclude
individuals with a criminal record from applying for jobs, accessing subsidized housing or financial aid for
education, or reenrolling in benefits such as food stamps.'? After release, individuals may also face
reduced access to care due to actual and perceived discrimination by healthcare providers.?>% As with
justice involvement more broadly, marking reinforces existing racial inequalities because it
disproportionately impacts individuals and groups who are already experiencing health disparities. The
intersectional disadvantages of racial discrimination and justice involvement are documented in hiring

practices.®'*? This dual disadvantage has negative social and economic consequences and can result in
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short and long-term stress.3%3° In sum, marking can limit access to normal credentials, exacerbate
disadvantage by interfering with re-entry and access to health-relevant resources, increase stress, and
contribute to poor health.

Incarceration is hypothesized to contribute to chronic stress, increased coping, and poor health
through the three pathways described above—isolation, harmful environments, and marking, which limit
access to normal credentials. This study hypothesizes that two of the causal pathways from incarceration

to poor health have relevance for community supervision.

Community supervision and pathways to poor health

As shown in Figure 3.1, probation shares some of the harms of incarceration (the top and bottom
orange boxes), namely isolation and marking or stigma. First, probation isolates individuals by limiting
their movement through restrictions on travel and curfews, disrupting daily activities, and enforcing
demands on time such as court appearances and meetings with probation officers which can reduce time
with family and community.3® 37 Although it does not remove people from society, these competing
demands may still limit ability to find work or housing by restricting the time, social connections, and
credentials that individuals need to apply for jobs or identify long term employment, education, or housing
opportunities.3"-3°

Second, probation leads to marking and stigma because it is a form of justice involvement that
results in a criminal record. Just like with incarceration, marking and stigma related to probation may
reduce access to normal credentials, increase risk for homelessness, poverty, and unemployment, and
increase stress and negative health outcomes.”#%% Probation is considered less isolating or stigmatizing

than incarceration, yet it still presents risks for poor health.

Adverse outcomes of justice involvement

There is a large body of literature documenting the detrimental impact of incarceration on health,
including infectious disease, mental health, substance abuse, and cardiovascular disease."'*
Incarcerated or formerly incarcerated individuals have higher prevalence of some metabolic syndrome

component risk factors such as high blood pressure, obesity, and diabetes than the general population,

47



and research suggests that stress may play a central role in that relationship.*+4° Both the National
Inmates Survey and the National Survey of Alcohol and Related Conditions found rates of hypertension,
diabetes, and obesity were approximately 1.5-2 times higher among inmates or formerly incarcerated
individuals than the general population (adjusting for age, race/ethnicity, and sex).5%5

As shown in Figure 3.1, a primary pathway through which justice involvement increases health risk
is through stress.52%* From a biological perspective, the stress response increases cortisol, insulin
resistance, inflammation, dyslipidemia, and contributes to weight gain.53% Justice involvement is related
to and may function in similar ways to other predictors of stress such as early adversity, racism,
discrimination, social isolation, unemployment, financial insecurity, and unstable housing, which increase
risk for high blood pressure, insulin resistance, and obesity. %6035 Thus, stress may play a central role in
the hypothesized relationship between justice involvement and poor health.

This paper focuses on metabolic syndrome as one potential indicator of poor health from justice
involvement that encompasses a number of potential health outcomes of stress.5%5 Metabolic syndrome
is defined as having at least three of five component risk factors: abdominal obesity, hyperglycemia,
hypertension, and dyslipidemia (high triglycerides and low high-density lipoproteins).®! It is associated
with risk for cardiovascular disease, type |l diabetes, and cancer, and affects nearly one-third of the US
population.58-62.63

Stress related to the isolation of incarceration is one hypothesized mechanism for increased risk
for hypertension in young adults.*® Similarly, data from the National Survey of American Life suggests that
personal, family, and financial stressors were significant mediators of the relationship between criminal
justice contact (defined as arrest, incarceration, or community supervision) and obesity-related health
problems.3® While there is a body of literature on the impact of incarceration on metabolic syndrome risk
factors and potential stress mechanisms, there is less research on probation.3644-51

The limited evidence on probation supports the claim that it may also be harmful to health, though
most studies focus on mental health and substance use disorders.'%54%5 |n the first paper of this
dissertation, a scoping review found seven studies in the last 30 years that explored metabolic syndrome
among populations under community supervision.®® Only three metabolic syndrome risk factors—

hypertension, diabetes, and obesity—were the outcomes of interest in the studies in the review. While
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some of the studies found a positive association between justice involvement and metabolic syndrome
risk factors,%6-67:68 others were descriptive in nature®"° or found no association.%* The studies provide
some evidence of higher risk for hypertension and obesity in community supervision populations
compared with non-justice involved populations. However, the studies had limited generalizability as they
focused on specific populations a such as transgendered justice-involved veterans,®” adolescents on
probation, parole, or in juvenile detention,%® and individuals in community corrections (without any
comparison group).”®

Based on the theory outlined above, metabolic syndrome may be a relevant health concern for
individuals on probation, in addition to mental health and substance use disorders.”?> While there is some
research on probation and metabolic syndrome risk, there are few studies that provide comparisons
between different forms of justice involvement which would allow more robust estimation of the impact of
probation relative to incarceration. In addition, there is limited exploration of the causal mechanisms

which contribute to increased risk for justice-involved individuals.

Study aim

The purpose of this paper is to test two hypotheses derived from the conceptual model. First,
compared with individuals with no justice involvement, those with a history of probation will have a higher
risk of metabolic syndrome, adjusting for relevant confounders. However, individuals with a history of
probation will have a lower risk than those with a history of incarceration because they have fewer causal
pathways that link their form of justice involvement to poor health. Second, the effect of incarceration or
probation on metabolic syndrome is mediated in part by lack of access to normal credentials such as
higher education, employment, and housing. This study will therefore test both the main effect of
probation or incarceration on metabolic syndrome as well as the role of normal credentials in causal
mediation.

This study focuses on young adults ages 24-32 because young adulthood is the period when
individuals are most likely to be involved with the justice system according to the “age-crime curve” and
also is a critical transition time in terms of obtaining (or failing to obtain) access to normal credentials such

as higher education, employment, and housing.3*7® Metabolic syndrome prevalence is increasing among
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pediatric and young adult populations and young adulthood is an important period for intervening and

preventing long-term cardiovascular disease morbidity and mortality.”

Methods
Sample

This study uses data from the National Longitudinal Study of Adolescent to Adult Health
(AddHealth). Details of the AddHealth study design and data collection are described in existing articles
and documentation from University of North Carolina.”®”” AddHealth is a cohort study which has followed
a nationally representative sample of US young adults over the past 23 years. It is one of very few
national studies to include measures of justice involvement, social factors, and objectively-measured
health outcomes. As depicted in Figure 3.2, using a school-based sampling frame, over 90,000 students
were surveyed from an initial sample of 80 schools across the US in 1994. Any student who was present
and consented on the day of survey administration was included in the study. Wave |, 1994-1995,
included an in-school survey of students in grades 7-12 and an in-home survey of a sub-set of students
sampled from school rosters for follow-up. Wave Il follow-up in-home surveys were conducted in 1996;
Wave Il surveys in 2001-2002; Wave IV surveys in 2007-2008; and Wave V surveys in 2016-2018 (data
not yet available). The response rate for each wave was over 75% (sample size details are included in
Figure 3.2). Assessment of non-response in Waves Ill and IV suggests that there is little potential bias as
a result of differences in school experiences, demographics, or health measures between individuals who
were retained in the study and those lost to follow-up.”®7° At each wave of data collection, height and
weight were collected in addition to a computer-assisted personal interview. During Wave |V, additional
participant biomarker data were also collected including lipids, saliva, urine, and blood samples.

This study uses data from Waves Il and IV when participants were asked about their involvement
with the criminal justice system and were ages 18-26 and 24-32. Data collection procedures for
AddHealth were approved by the IRB at the University of North Carolina. A data use agreement between
University of North Carolina and Columbia University established in July 2017 provides access to the
AddHealth restricted data for this dissertation. Columbia University’s IRB approved the secondary data

analysis in this study (Protocol number: AAAR1309).
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Measures

AddHealth collects a wide-array of information about participants’ health status and social
contexts using both self-reported health information as well as biomarkers to provide objective information
on hypertension, diabetes, and lipids. AddHealth also includes socio-demographic variables and census-
tract data for participants which allow for robust confounder control and testing hypothesized mediators.
Below, | provide a narrative description of relevant measures, and Appendix 3.1 provides details of the

measures and questions used to construct variables for analysis.

Exposure: criminal justice involvement

In Wave lll, less than 1% of the sample reported experiencing incarceration or probation. As a
result, | constructed criminal justice involvement using Wave IV data. Criminal justice involvement is a
categorical variable with three response options: any history of incarceration, history of probation only,
and neither incarceration nor probation (reference group). Individuals who were incarcerated during their

Wave |V interview were excluded from analysis.

Outcome: metabolic syndrome

Metabolic syndrome is defined as the presence of at least three of the following five risk factors,
as proposed by the National Cholesterol Education Program (NCEP): high blood pressure; abdominal
obesity; elevated triglycerides; low high-density lipoprotein (HDL) cholesterol; and elevated fasting
glucose.®° The NCEP definition is commonly used in clinical and epidemiologic contexts and has
measures that are simple and widely available.6'8 All outcome data were drawn from Wave IV.

| constructed a modified version of the five component risk factors for metabolic syndrome.8'82
Participants with at least three of the risk factors described below were coded as having metabolic
syndrome and those with fewer than three risk factors were coded as disease-free. | attempted to follow
NCEP criteria whenever possible. Appendix 3.2 provides a comparison of the NCEP criteria, available
measures in AddHealth, and any adjustments that were made to the criteria to account for AddHealth

data constraints.
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High blood pressure: Blood pressure was measured three times using an automated blood

pressure cuff and AddHealth recorded the average of the second and third measurements. Participants
with a systolic blood pressure measurement that was greater than or equal to 130mmHg or a diastolic
blood pressure greater than or equal to 80mmHg or who reported having been told by a medical
professional that they had hypertension were coded as having high blood pressure. These cut-offs align

with the new American Heart Association guidelines for hypertension.®?

Abdominal obesity: Waist circumference was extracted from AddHealth anthropometric

measures. Male participants with a waist circumference greater than 40 inches or females with a waist

circumference greater than 35 inches were coded as having abdominal obesity.®':8°

Hyperglycemia: As a proxy for fasting blood glucose greater than or equal to 100 mg/dl, | used
hemoglobin (HbA1c) measurement >5.7% which has been used previously with the AddHealth data to
identify elevated fasting blood glucose.?'8284 This cut-point (5.7%) aligns with a pre-diabetes threshold.
While HbA1c reflects average blood glucose over many months, it has strong agreement with fasting
plasma glucose prevalence, though there is slightly lower sensitivity (which would result in lower
estimated prevalence of metabolic syndrome).2* Participants with HbA1c measurement >5.7% or who
reported having ever been told by a medical professional that they have diabetes were coded as having
hyperglycemia. Women were asked specifically if they were told by a medical professional that they had

diabetes “when they were not pregnant” so gestational diabetes was not represented in this measure.

Dyslipidemia (elevated triglycerides and low HDL): Following previous approaches using

AddHealth data, males in the top three deciles and females in the top two deciles for triglycerides were
coded as having elevated triglycerides. For HDL, males in the bottom two deciles and females in the
bottom three deciles were coded as having low HDL.8'82 AddHealth provided participant lipids data only

in deciles.”®

Confounders

Based on the literature, | developed a Directed Acyclic Graph (Figure 3.3) to identify a set of

variables, both individual and structural factors, needed for minimum sufficient adjustment for unbiased
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estimates of the effect of criminal justice involvement on metabolic syndrome risk. Based on the DAG, all
of the hypothesized confounders were required for minimum sufficient adjustment and were available in
AddHealth. All of the hypothesized confounders were potential causes of involvement with the criminal
justice system and poor health. | constructed confounders using Wave Il data to ensure that they

represented exposures prior to justice involvement.

Individual factors: Substance use disorder is a dichotomous variable based on at least two

reported alcohol or other drug dependence symptoms in the past year to align with Diagnostic and
Statistical Manual (DSM- V) criteria.8®

Depressive symptoms is based on the nine-item Center for Epidemiologic Studies Depression

Scale, a shortened scale which has been validated and used previously with AddHealth data and in other
research settings.¢-88 Participants rated the frequency of nine symptoms over the past seven days (e.g.,
“You could not shake off the blues”, “You were too tired to do things”) on a scale ranging from zero (never
or rarely) to three (most or all of the time). The items were then scored with a maximum score of 27 and
those who scored 10 or higher were categorized as having depressive symptoms (1).8%-91

Participants were coded as having paternal incarceration (1) if they reported their biological father

had been incarcerated. In Wave Ill, AddHealth did not ask about non-biological father or maternal
incarceration (those questions were added in Wave V).

Educational attainment (i.e., highest grade or year of school completed) and unemployment

status (i.e., not working for pay at least 10 hours per week) at Wave |ll were also included as potential

confounders along with the following demographic confounders: self-reported gender, race/ethnicity, and

age at time of survey administration.

Structural factors: Finally, the following structural factors were considered potential confounders:

proportion of households living below the poverty line, unemployment rate and adult and juvenile total

arrests per 100,000 (a marker of neighborhood disorder) in a respondent’s census tract. Adult and

juvenile arrest rates were transformed into categorical variables representing low (bottom quartile),

medium (second or third quartile), or high (top quartile) arrest rates.
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Mediators: Lack of access to normal credentials

As presented in Figure 3.1, | hypothesized that lack of access to normal credentials mediates the
relationship between probation and metabolic syndrome. | used the following individual variables as
measures for lack of access to normal credentials: unemployment status, financial stress leading to
housing insecurity, and low educational attainment. Mediators were measured using Wave |V data to
capture normal credentials after justice involvement, though it is impossible to verify their sequence
because justice involvement and mediators were measured concurrently in Wave 1V.

Unemployment: People who reported not working for pay at least 10 hours per week or reported
not having a current job were coded as unemployed (1). Individuals were coded 0 if they reported working
for pay at least 10 hours a week or were in school or the military. AddHealth asked only about 10 or more

hours of work and did not include categories like “full” or “part-time” work.

Financial stress leading to housing insecurity: Individuals who responded yes to any question
indicating financial stress leading to housing insecurity were coded as having financial stress (1).
Individuals were coded 0 if they answered no to all questions. Details of the questions are provided in
Appendix 3.1.

Low educational attainment: | ow educational attainment was constructed as a categorical

variable with four levels: completed less than high school, high school graduate, some college, or college

graduate or higher (reference group).

Data preparation

| prepared data for analysis by processing and combining six separate restricted-use data files
from AddHealth: two files from Wave Il (in-home interview and context file with census tract variables)
and four files from Wave IV of AddHealth (in-home interview, lipids, glucose, and survey weights).
Individuals without survey weight data (n=746), an additional 38 individuals who were incarcerated during
their Wave |V interview, and 12 who were missing criminal justice exposure information were removed
from the final analytic file, resulting in a sample of 12,238 participants. After combining all data files,
variables were constructed as described above and in Appendix 3.1. All data analysis security procedures

followed guidelines from University of North Carolina.
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While there were limited missing data for most of the self-reported variables in AddHealth (<1%),
nearly 20% of participants were missing at least one of the metabolic syndrome risk factors variables.
Based on the pattern of missingness, the data appeared to be missing at random. As a result, | used the
R package MICE to conduct multiple chain equations to impute missing data for metabolic syndrome
component risk factors in five imputed datasets.®? | imputed data for systolic and diastolic blood pressure
(n=326), hemoglobin A1c (n=887), waist circumference (n=92), triglycerides (n=1,476), and high-density
lipoproteins (n=1,414). The imputation models included all variables from the final analytic models:
exposure, covariates, mediators, demographics, and survey weight variables.®® Further details on the
missing data approach are provided in Appendix 3.3.

| conducted descriptive analyses to assess the variability and distribution of continuous and
categorical measures of the main exposure and outcomes of interest in the dataset. All confounders
depicted in the DAG were tested for associations with the exposure and outcome (using a cut-point of
p<0.2).%* | also included potential confounders of the mediator to outcome relationship. | used chi-squared
tests for categorical variables, t-tests for normally-distributed continuous variables and Wilcoxon Rank-
Sum test for non-normally distributed data. All confounders, except for age and juvenile arrest rate, were
associated with both exposure and outcome.

Since there was no interaction between the exposure and the mediators (see Appendix 3.4), |
used the Baron-Kenny approach to test for mediation.®® | measured the effect of criminal justice
involvement on the hypothesized mediators and each individual mediator’s effect on metabolic syndrome.
The model for criminal justice and educational attainment required a multinomial model to account for the
ordinal outcome. | used the multinom function in R without survey weights because R survey package

does not currently support multinomial logistic regression.

Main analysis

For all of the models testing the main hypothesis that criminal justice involvement increases risk
for metabolic syndrome, | used relative risk regression because metabolic syndrome is a common
outcome.?%" | tested the hypotheses using four sequential steps: a model with only the exposure,

followed by a model with the exposure and demographic confounders, then adding all remaining
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confounders, and finally adding mediators. All analyses included cross-sectional sample weights and
design effects to account for the complex survey design of AddHealth data.®®'%" Analyses were
conducted using R version 3.1.2, survey and M| tools packages to appropriately combine parameter

estimates from the multiple imputation according to Rubin’s rules.0? 193

Results

Table 3.1 presents overall descriptive statistics for the sample dataset. Nearly half the cohort was
male (47%) and the average age at Wave IV was 29. Two-thirds (69%) of participants were non-Hispanic
White, 13% non-Hispanic Black, and 11% Hispanic. Nearly one in five participants reported justice
involvement: 4% only probation and 15% incarceration. These estimates were slightly higher than
national estimates from the Bureau of Justice Statistics.'® However, the national estimates of lifetime
likelihood of incarceration may appear lower because they only include state or federal prison, and one
quarter of incarcerated individuals are held in local jails, often in pretrial detention.'®> AddHealth
respondents likely reported a broader range of justice-involvement, including local jail or pretrial
detention. Over one-quarter of participants (29%) had metabolic syndrome and the most common
component risk factors were hypertension (48%) and abdominal obesity (51%).

In Wave lll, nearly one in five participants (18%) reported substance use disorders and 11%
reported high depressive symptoms. In addition, 15% of participants reported paternal incarceration. One
quarter of participants were unemployed and only 14% of participants had completed four or more years
of college by Wave lll. At Wave IV, 18% of participants reported being unemployed, 18% reported
experiencing financial stress related to housing insecurity, and 32% of participants had completed four or
more years of college.

Table 3.2A presents descriptive statistics for confounders stratified by justice involvement. With
regard to race/ethnicity, a larger proportion of individuals who were incarcerated or on probation were
non-Hispanic Black compared with those with no justice-involvement (18% and 16% respectively,
compared with 14%). In terms of gender, 75% of individuals with incarceration or probation history were
male compared with 43% of individuals with no incarceration history. Individuals who had experienced

incarceration or probation were more likely to report having a parent who was incarcerated (23% and
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15%, respectively, compared with 12%). They were less likely to have completed college (5% and 7%
respectively, compared with 16%) and more likely to report substance abuse (18% and 19% compared
with 8%). A larger proportion of individuals with high depressive symptoms, substance use disorders,
paternal incarceration, or low educational attainment were justice-involved compared with those without
depressive symptoms, substance use disorders, paternal incarceration, or low educational attainment,
respectively.

Table 3.2B compares differences in metabolic syndrome within different strata of hypothesized
confounders. A larger proportion of Black, Hispanic and Al/AN individuals had metabolic syndrome
compared with non-Hispanic whites. Over one-third of males had metabolic syndrome compared with only
one-quarter of females. A slightly larger proportion of people with substance use disorder, high
depressive symptoms, or parental incarceration had metabolic syndrome compared with those without
substance use disorders, high depressive symptoms, or paternal incarceration, respectively. At Wave llI,
one-third of individuals with high school education or less had metabolic syndrome compared with one-
quarter of individuals who had completed some college or more. All of the confounder variables identified
in the DAG were included in the final analysis except for age and juvenile arrest rate.

With respect to mediators, Table 3.2C presents descriptive statistics for mediators stratified by
criminal justice exposure. A larger proportion of individuals with incarceration experience reported lack of
access to normal credentials (i.e., unemployment, financial stress, or low educational attainment) than
individuals without justice involvement. Individuals with probation or incarceration experiences were less
likely to complete four or more years of college compared with those without justice involvement and were
more likely to be unemployed or experience financial stress. When exploring the distribution of metabolic
syndrome within different strata of hypothesized mediators (Table 3.2.D), a slightly larger proportion of
individuals with unemployment or financial stress had metabolic syndrome compared with those without
unemployment or financial stress. In addition, nearly one-third of individuals with some college or less at
Wave IV had metabolic syndrome compared with only 19% of individuals with a college degree or higher.
| tested for interaction between exposure and each mediator separately and none of likelihood ratio tests

for interaction variables were significant. Results are included in Appendix 3.4.
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Main analysis results

Table 3.3 presents the models testing the main hypothesis that justice involvement increases risk
for metabolic syndrome. First, in Model 1 (unadjusted), individuals with incarceration history had 13%
higher risk of metabolic syndrome than those with no justice involvement (RR:1.13, 95% CI: 1.00, 1.26)
and individuals with only probation experience also had 13% higher risk (95% CI: 0.94, 1.36). However, in
Model 2, control for race/ethnicity and sex decreased the point estimate to nearly 1, meaning that
individuals with incarceration and probation experience had nearly the same risk for metabolic syndrome
as individuals without justice involvement (details provided in Table 3.3). Furthermore, in Model 3, after
controlling for additional confounders, the point estimates remained similar to Model 2. In the fully
adjusted model, there was no appreciable difference in risk between individuals with incarceration
experience, probation experience, or no justice involvement. The final model did not include adjustment
for proportion of population unemployed or proportion living below the poverty line because the full
models with those additional variables would not converge.

As would be expected, after adding mediators (Table 3.4), the point estimates for both probation
and incarceration did not change appreciably from the fully adjusted model and remained close to 1. Low
educational attainment was the only mediator which predicted increased risk for metabolic syndrome (67-
74% higher risk for those with less than college degree compared with college graduate or higher), after
accounting for justice involvement and confounders. When mediators were added individually, the results
were virtually unchanged (see Appendix 3.5).

Appendix 3.6 presents results from building Models 1-4 using complete case analysis. Though
there were fewer observations in these models, the findings were consistent with those using the multiply

imputed dataset.

Mediation analysis results and causal explanation

While there was no main effect, and thus, no causal mediation, mediation analysis provided
insight into where the theory underlying the relationship was not supported. Table 3.2C and 3.2D present
the unadjusted distribution of mediators by exposure and disease whereas Table 3.5 includes results

from models testing the relationship between criminal justice involvement and normal credentials, with
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adjustment for confounders. Justice involvement was associated with higher risk for financial stress and
low educational attainment but not unemployment. Individuals with incarceration history had 68% higher
risk for financial stress compared with those with no involvement and those with probation experience had
37% higher risk compared with no involvement. Furthermore, individuals with incarceration experience
had three to four times higher odds of low educational attainment compared with individuals with no
justice involvement. Individuals with probation experience had twice the odds of low educational
attainment. Thus, it appears that justice involvement predicted lack of some, but not all, normal
credentials.

Table 3.6 includes results from models testing the relationship between normal credentials and
metabolic syndrome risk. The results suggest a slightly higher risk for metabolic syndrome among
individuals who are unemployed compared than those who are not (RR:1.13; 95% CI: 1.02, 1.26) and for
those reporting financial stress compared with those with no financial stress (RR: 1.17; 95% CI: 1.05,
1.29). Individuals with low educational attainment had a 70% higher risk for metabolic syndrome
compared with those with four or more years of college (RR:1.69-1.75 for different levels of educational
attainment below college graduate). Thus, some but not all of the hypothesized mediators had a
relationship with both criminal justice and metabolic syndrome and the strongest relationship was with low
educational attainment. Appendix 3.7 presents results from building the mediation models using complete
case analysis, which were consistent with those using the multiply imputed dataset.

These findings do not support the hypothesized relationship between criminal justice involvement,
access to normal credentials, and metabolic syndrome risk. Other than low educational attainment, justice
involvement and lack of normal credentials such as unemployment and financial stress, do not appear to
have significant direct or indirect effects on metabolic syndrome risk among young adults. While there is
some association between justice involvement, lack of normal credentials, and metabolic syndrome risk, it
was less than hypothesized. Justice involvement had a relationship with reduced access to normal
credentials but there was no direct or indirect relationship between criminal justice and metabolic

syndrome or normal credentials and metabolic syndrome.
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Discussion and implications

Summary of results and comparison to previous findings

This population-based study tested the hypothesis that criminal justice involvement increases risk
for metabolic syndrome among young adults ages 24-32 and that this relationship is mediated by lack of
access to normal credentials. The results did not support this hypothesis. There appeared to be some
relationship between justice involvement and metabolic syndrome; however, control for confounding
reduced the risk ratio to the null. While individuals with justice involvement had increased risk for financial
stress and low educational attainment compared with those without justice involvement, the mediators did
not consistently predict the outcome as hypothesized, after accounting for potential confounders.

The findings from this study both diverge from and converge with other studies on this topic.
Previous studies of currently and formerly incarcerated individuals and those under community
supervision have documented higher risk of cardiometabolic risk factors such as obesity, hypertension,
and diabetes.*64749%0 However, those studies have not investigated metabolic syndrome specifically and
included a wider age range of participants. As a sensitivity analysis, | built risk-factor specific models for
each of the five component risk factors and results are provided in Appendix 3.8. Unlike other studies with
formerly incarcerated populations, criminal justice involvement did not predict any of the component risk
factors, when modeled on their own, adjusting for potential confounders. The results converge with
CARDIA findings that incarceration history did not predict differences in cholesterol or diabetes (though
incarceration history did predict hypertension in the study).*® In addition, it confirms findings from another
study using AddHealth which found no relationship between incarceration history and hypertension risk.®’
Though metabolic syndrome was prevalent in the study population, it was not any higher among justice-
involved young adults in AddHealth after adjusting for confounding. Finally, when the analysis was
restricted to only males, the results did not differ (see Appendix 3.9).

The criminal justice experience of AddHealth participants merits discussion because it may have
influenced the observed results. One potential reason why there was no main effect after adjusting for
confounding is that the criminal justice exposure in this study differed from other studies. AddHealth
included a broader definition of incarceration, and participants, on average, reported a shorter length of

incarceration and less violent crimes than national estimates. AddHealth recorded any incarceration
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experience, rather than only federal and state prisons. In addition, the majority of participants reported
being incarcerated once and spending less than a year incarcerated. There are cases when individuals
on probation are detained if they cannot afford bail, violate the terms of probation, or if the crime is severe
and that may have been reflected in the proportion of participants who reported both probation and
incarceration. AddHealth did not ask about the length or type of probation in Wave IV. Participants were
asked what crime they were charged with (only for the first and last time arrested) and the most frequently
reported reasons were driving under the influence, alcohol related offense, marijuana or other drug
offense, theft and simple (non-violent) assault. The majority of studies in the first paper of this dissertation
had a mean age above 30.%¢ The relatively young AddHealth cohort likely had less frequent and shorter
length of exposure to the criminal justice system compared with other studies which may explain why it

did not identify higher risk of cardiometabolic risk factors among justice-involved.

Limitations and strengths

There are a number of limitations of this study. First, this study documented a prevalence of
metabolic syndrome (29%) which is higher than national estimates using 2011-2012 NHANES data.
Among young adults in the US ages 18-29, prevalence is close to 10%, though that increases to 20% for
adults 20-39."%7 One potential factor driving the high prevalence in AddHealth is that | used updated AHA
cut-off for hypertension (130/80) rather than the NCEP cut-off of 130/85. These cut-offs align with the new
American Heart Association guidelines for hypertension.® As shown in Appendix 3.10, by using updated
AHA cut-off, the estimated prevalence of hypertension increased from 31% to 46% and metabolic
syndrome increased from 25% to 29%. However, after using the NCED cut-off for hypertension, the
sequential main effect models had virtually the same results as those with the AHA cut-offs. Therefore,
while the prevalence estimates were higher, they did not appear to influence the direction of the results.

Second, uncontrolled confounding is a common risk for observational studies. In this study,
uncontrolled negative confounding may have contributed to the appearance of no association, when in
fact, there might be an association between exposure and disease. To assess the likelihood of this risk, |
used the e-value tool to estimate how large uncontrolled confounding would need to be to shift non-null

results to a null finding.'® As presented in Table 3.7, there would need to be an uncontrolled confounder
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(associated with criminal justice involvement and negatively with metabolic syndrome or vice versa, after
accounting for all other variables) with an effect size of 3.26 for confounder/exposure relationship and
0.31 for confounder/outcome to change the relative risk from 2 to 1. To change the relative risk from 1.5
to 1, there would need to be an uncontrolled confounder with an RR of at least 2.2 with criminal justice
and at least 0.45 with metabolic syndrome (after accounting for all other variables) to change the relative
risk to the null. These e-values suggested that the risk of uncontrolled confounding was rather low
because, in addition to all of the factors already included in the adjusted model, to my knowledge, there
were no confounders that have that magnitude of relationship with justice involvement and metabolic
syndrome.

Third, there is also potential selection bias. Participant non-response and loss-to-follow-up in the
study could bias results if predictors of drop-out were related to exposure and disease. For example, if
people with neither justice involvement nor metabolic syndrome were more likely to be lost to follow-up
than those with both exposure and disease, this would bias results away from the null by over-estimating
the relationship between exposure and disease. And if the opposite occurred, meaning those with both
exposure and disease were more likely to be lost to follow-up, results would bias toward the null.
However, the high prevalence of metabolic syndrome suggests that those with disease were not
disproportionately lost to follow-up. Given the null findings and the fact that AddHealth analysis of loss-to-
follow-up suggests that there are no significant differences in baseline demographic, health, and
educational variables when comparing those who were retained or lost to follow-up, selection bias
appears less likely to be influencing the results.”®7®

Fourth, exposure, mediators, and outcome measures all relied on Wave |V data and thus, we
don’t know whether the outcome or mediator occurred before or after justice involvement which leaves
potential for reverse causation. While reverse causation is not a concern for metabolic syndrome and
justice involvement, it may be a concern for the relationship between justice-involvement and normal
credentials. Unemployment is high among individuals prior to and following justice involvement,'®® and
educational attainment is negatively associated with criminal justice involvement.'® While it is not
possible in the current study to confirm whether justice involvement leads to lack of normal credentials or

lack of normal credentials leads to justice involvement, the analysis accounted for unemployment and
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education prior to justice-involvement (using Wave Il data) which makes the results more robust against
the threat of reverse causation.

Notwithstanding these limitations, there are some strengths. First, this study compared two
different forms of justice involvement, probation and incarceration, and can contribute to literature in this
area. Second, although | used exposure, mediator, and outcome data from Wave |V, this study leverages
data about prior exposures from Wave lll of AddHealth. As a result, the study benefits from longitudinal
data collection and does not face all of the limitations of cross-sectional studies. Third, using multiple
imputation allowed me to preserve sample size and avoid reducing sample size by 20%.

Implications for future research

Future research could follow a number of different directions. First, while there was not a direct
relationship between criminal justice involvement and metabolic syndrome, there were associations
between justice involvement and mediating factors such as low educational attainment and financial
stress. Future research could explore the impact of normal credentials on mental health risk or other
health outcomes like substance abuse to understand how normal credentials influence health risks
beyond metabolic syndrome. Second, this study included a relatively young cohort with limited exposure
to the justice system. The AddHealth cohort data can be used in the future to explore longer-term effects
of justice involvement during young adulthood and explore accumulation of exposure as individuals age
and move through the justice system. Finally, further research comparing the many forms of community
supervision (beyond probation and parole), in addition to incarceration may provide additional insight into
the impacts of these different forms of justice involvement and unintended consequences for individuals

who are sentenced to alternatives to incarceration.
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Figure 3.1. Conceptual framework

Individual pre-disposing factors:

Gender; Race/ethnicity; SES; Parental incarceration
Mental Health; Substance use disorders

Normal credentials
Justice involvement: Isolation from

Incarceration (with or social, community

without parole or and organizational
probation) connections

Fewer job opportunities

Limited educational
opportunities
Social and physical

exposures from jail Housing instability (lack
or prison of ability to find place to
environment live and/or afford a
place to live)

Stress
response to
social and
: Increased
environmental risk for poor

Justice involvement: conditions health
(short and

Community “Marking” and Financial i itv and
supervision without shame/stigma Inarr(]eﬂic:en(:ls?rfs:rnyean long-term)
any incarceration

(i.e., probation)

Structural pre-disposing factors: Implicit bias; Institutional racism;
Neighborhood disorder; Poverty




Figure 3.2. AddHealth study design

AddHealth Longitudinal Design

In-School In-Home Anthropometric and
Administration Administration Biomarker collection**

Wave | Students

1994-1995 90,118 Height and weight
(79%)

Wave Il
1996 Height and weight

(88.6%)

Wave lll
2001-2002 Height and weight

(77.4%)

Wave IV Height and weight, waist,

2ocs lipids, HbAlc, medications
(80.3%)

**0Only biomarkers related to Metabolic Syndrome are listed

Adapted from http://www.cpc.unc.edu/projects/addhealth/design

Figure 3.3. Directed Acyclic Graph for the causal relationship between justice involvement and
metabolic syndrome

=

Race/ethnicity

Neighborhood iﬂj

Adult_and_juvenile_arrest_rate_(census_tract)

Housing_insecurity

Justice ir

D: Metabolic syndrome

Notes: Green lines are causal paths; Yellow circle: exposure; Blue circle: outcome, red circles: common
causes of exposure and outcome or exposure and mediator.
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Table 3.1. AddHealth participant characteristics (n=12,238), Wave lll (ages 18-26) & Wave IV (ages
24-32)

Overall (n';; :;1238), N or We‘?g;i?e'gife?:;n 4
SE
Demographic confounders (Wave V)
Gender
Male 5559 47%
Age (years) 29.1 28.9 (SE: 0.12)
Race/Ethnicity
White Non-Hispanic 6586 69%
Hispanic 1919 11%
Black Non-Hispanic 2503 13%
Asian 852 4%
American Indian/Native America 344 3%
Exposure (Wave V)
Criminal Justice involvement
No involvement 9990 81%
Probation 488 4%
Incarceration 1760 15%
QOutcomes (Wave V)
Metabolic syndrome 3046 29%
Missing 1853
Component risk factors for Metabolic Syndrome
Hyperglycemia 2958 23%
Missing 887
Hypertension 5463 48%
Missing 326
Abdominal obesity 6189 51%
Missing 92
High triglycerides 3743 36%
Missing 1476
Low high-density lipoproteins 2706 25%
Missing 1414
Additional confounders (Wave lll)
Substance use disorder 1985 18%
High depressive symptoms 1449 1%
Paternal incarceration 1654 15%
Unemployment 2915 24%
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Continuation of Table 3.1

Overall (n';; :;1238), N or We‘?g;i?e':ife?:;n 4
SE
Completed education
Less than high school 1451 14%
High school 3996 33%
Some college 4875 39%
College or higher 1910 14%
Mediators (Wave V)
Unemployment 2155 18%
Financial stress 2114 18%
Completed education
Less than high school 878 8%
High school 1918 16%
Some college 5343 44%
College or higher 4095 32%
Definitions

Metabolic syndrome: >=3 risk factors (hyperglycemia, hypertension, abdominal obesity, high TG, low
HDL).

Hyperglycemia: A1C >5.7% or reported being diagnosed with DM (while not pregnant)

Hypertension: SBP >= 130 mm Hg or DBP >= 80 mm HG or reported being diagnosed with HTN

Abdominal obesity: waist circumference >101.6 cm for men and >88.9cm for women

High triglycerides: men in top 3 deciles and women in top 2 deciles

Low HDL: as men in bottom 2 deciles and women in bottom 3 deciles

Substance use disorder: at least two reported alcohol or other drug dependence symptoms in a single
year.

High depressive symptoms: CESD Abbreviated depression scale score of 10 or more.

Paternal incarceration: having a father who has ever spent time in jail or prison

Unemployment: not currently working for pay at least 10 hours a week

Financial stress: having a time in the past 12 months when they were evicted or did not pay rent,
mortgage or the full amount of gas, electricity or oil because of lack of money
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Table 3.2A. Characteristics of AddHealth participants, by justice-involvement Wave Il (ages 18-26)

& Wave IV (ages 24-32) (n=12,288)

No Justice

involvement Probation Incarceration
(n=9990) (n=488) (n=1760)
Weighted % (n) Weighted % (n) | Weighted % (n)
Demographic confounders (Wave V)
Race/Ethnicity
White Non-Hispanic 68% (5428) 70% (285) 61% (873)
Hispanic 11% (1548) 8% (71) 14% (300)
Black Non-Hispanic 14% (1987) 16% (90) 18% (426)
Asian 4% (749) 3% (22) 3% (81)
American Indian/Native American 3% (250) 3% (20) 4% (74)
Missing 28 0 6
Gender
Male 43% (3962) 75% (340) 75% (1257)
Female 57% (6028) 25% (148) 25% (503)

Confounders (Wave lll)

Substance use disorder

Yes

8% (1355)

19% (137)

18% (493)

No

92% (8537)

81% (339)

82% (1233)

High depressive symptoms

Yes

8% (1120)

9% (62)

11% (267)

No

92% (8812)

91% (425)

89% (1481)

Parental incarceration

Yes 11% (1165) 14% (76) 23% (413)
No 84% (8178) 81% (366) 70% (1185)
Don't know 5% (580) 5% (37) 7% (141)

Unemployment

Yes

23% (2327)

23% (104)

28% (484)

No

77% (7663)

77% (384)

72% (1276)

Completed education

Less than high school 11% (887) 17% (68) 31% (496)
High school 32% (3095) 36% (183) 40% (718)
Some college 41% (4222) 41% (196) 23% (457)
College or higher 16% (1781) 7% (41) 5% (88)

68




Table 3.2B. Distribution of metabolic syndrome within strata of confounders among AddHealth
participants Wave IV (ages 24-32) and Wave lll (ages 18-26) (n=10,385)

No Metabolic Syndrome
(n=7339)
Weighted % (n)

Metabolic
Syndrome (n=3046)
Weighted % (n)

Demographic confounders (Wave V)

Race/Ethnicity

White Non-Hispanic

72% (4180)

28% (1542)

Hispanic 65% (1054) 35% (525)

Black Non-Hispanic 67% (1374) 33% (655)

Asian 76% (526) 24% (215)

American Indian/Native American 66% (188) 34% (100)
Gender

Male 66% (3009) 34% (1572)

Female 75% (4330) 25% (1474)

Confounders (Wave lll)

Substance use disorder

Yes

70% (5996)

30% (2575)

No

75% (1252)

25% (434)

High depressive symptoms

Yes

67% (837)

33% (401)

No

71% (6466)

29% (2629)

Parental incarceration

Yes 67% (974) 33% (454)
No 72% (5863) 28% (2370)
Don't know 69% (452) 31% (196)

Unemployment

Yes

78% (1800)

22% (697)

No

75% (5539)

25% (2349)

Completed education

Less than high school

66% (815)

34% (435)

High school

66% (2262)

34% (1145)

Some college

75% (3059)

25% (1087)

College or higher

75% (1202)

25% (376)
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Table 3.2C. Distribution of mediators, by justice-involvement among AddHealth participants Wave

IV (ages 24-32) (n=12,238)

No justice Incarceration
involvement Probation (n=488) (n=1760) Weighted
(n=9,990) Weighted % (n) % (n)
Mediators (Wave IV) Weighted % (n) ’

Unemployment

Yes

18% (1681)

14% (78)

22% (396)

No

82% (8305)

86% (410)

78% (1362)

Financial stress

Yes

16% (1534)

21% (104)

28% (476)

No

84% (8443)

79% (384)

72% (1281)

Completed education

Less than high school 6% (526) 7% (44) 20% (311)
High school 15% (1398) 21% (95) 26% (431)
Some college 42% (4262) 52% (250) 43% (833)
College or higher 36% (3812) 20% (99) 10% (185)
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Table 3.2D. Distribution of metabolic syndrome within different strata of hypothesized mediators
among AddHealth participants Wave IV (ages 24-32) (n=10,385)

Mediators (Wave IV)

No Metabolic Syndrome
(n=7339)
Weighted % (n)

Metabolic
Syndrome (n=3046)
Weighted % (n)

Unemployment

Yes

69% (1308)

31% (590)

No

71% (6029)

29% (2455)

Financial stress

Yes

67% (1230)

33% (627)

No

72% (6120)

28% (2417)

Completed education

Less than high school

66% (499)

34% (264)

High school

63% (1036)

37% (587)

Some college

68% (3104)

32% (1503)

College or higher

81% (2700)

19% (691)
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Table 3.3. Criminal justice involvement and metabolic syndrome risk among Add Health
participants (n =12,238)

Model 12 Model 2° Model 3°
Criminal justice RR 95% Cl RR 95% Cl RR 95% Cl
involvement
No involvement ref ref ref ref ref ref
Probation 1.13 (0.94, 1.36) 1.04 (0.86, 1.25) 1.05 (0.88, 1.26)
Incarceration 1.13 (1.00, 1.26) 1.00 (0.89, 1.12) 0.94 (0.84, 1.05)

a) Unadjusted

b) Adjusted for race/ethnicity and sex

c) Adjusted for race/ethnicity, sex, high depressive symptoms, substance use disorder, paternal
incarceration, Wave 3 unemployment, Wave 3 educational attainment, and adult arrest rate
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Table 3.4. Criminal justice involvement and metabolic syndrome risk among Add Health
Participants, controlling for mediators (n = 12,238)

Model 32 Model 4°
Criminal justice involvement | RR 95% ClI RR 95% ClI
No involvement ref ref ref ref
Probation 1.05 (0.88, 1.26) 1.01 (0.84, 1.21)
Incarceration 0.94 (0.84, 1.05) 0.90 (0.81, 1.01)
Educational attainment
Less than high school X X 1.74 (1.46, 2.08)
High school graduate X X 1.67 (1.34,2.04)
Some college X X 1.67 (1.44, 1.93)
College graduate or higher X X ref ref
Unemployment X X 1.07 (0.96, 1.18)
Financial stress X X 1.07 (0.97, 1.19)

arrest rate

arrest rate

a) Adjusted for race/ethnicity, sex, high depressive symptoms, substance use disorder,
paternal incarceration, Wave 3 unemployment, Wave 3 educational attainment, and adult

b) Adjusted for race/ethnicity, sex, high depressive symptoms, substance use disorder,
paternal incarceration, Wave 3 unemployment, Wave 3 educational attainment, and adult
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Table 3.5. Models to test exposure (criminal justice) and mediator (normal credentials)
relationship among Add Health participants

Model A: Unemployment' Model B: Financial stress ?
(n =12,238) (n=12,238)
Criminal justice involvement RR 95% Cl RR 95% ClI
No involvement ref ref ref ref
Probation 0.93 (0.71,1.21) 1.37 (1.13, 1.67)
Incarceration 1.15 (0.97,1.37) 1.68 (1.47,1.93)

Model C (multinomial model without survey weights): Educational attainment® (n=11,898)

Outcome (compared with college graduate or higher) OR 95% ClI

Probation Less than high school 2.64 (1.57, 4.39)
High school graduate 2.33 (1.58, 3.42)
Some college 2.1 (1.57, 2.80)

College graduate or higher ref Ref
Incarceration Less than high school 4.28 (3.19, 5.75)
High school graduate 3.77 (2.97, 4.85)
Some college 3.0 (2.46, 3.71)

College graduate or higher ref ref

population unemployed

1) Adjusted for race/ethnicity, sex, depression, substance use disorder, paternal incarceration, Wave 3
unemployment, Wave 3 education, proportion of population living below poverty line and proportion of

2) Adjusted for race/ethnicity, sex, depression, substance use disorder, paternal incarceration,
proportion of population living below poverty line and proportion of population unemployed

3) Adjusted for race/ethnicity, age, sex, paternal incarceration, substance use disorder, depression,
Wave 3 unemployment and Wave 3 education
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Table 3.6. Models to test mediator (normal credentials) and outcome (metabolic syndrome)
relationship among Add Health participants

Model A. Unemployment and metabolic syndrome risk among AddHealth participants,
(n =12,238)

RR 95% CI

Unemployment 1.13 (1.02, 1.26)

Adjusted for criminal justice, race/ethnicity, age, sex, depression, substance use disorder, paternal
incarceration, Wave 3 unemployment

Model B. Financial stress and metabolic syndrome risk among AddHealth participants,
(n =12,238)

RR 95% CI

Financial Stress 1.17 (1.05, 1.29)

Adjusted for Criminal justice, race/ethnicity, age, sex, depression, substance use disorder, paternal
incarceration, Wave 3 unemployment

Model C. Educational attainment and metabolic syndrome risk among AddHealth participants,
(n =12,238)

RR 95% CI
Less than high school 1.69 (1.38,2.07)
High school graduate 1.75 (1.48, 2.07)
Some college 1.70 (1.48, 1.97)
College graduate or higher ref ref

Adjusted for criminal justice, race/ethnicity, age, sex, depression, substance use disorder, paternal
incarceration, Wave 3 education
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Table 3.7. e-value calculation for non-null association

e-value to change RR from 1.5 to 1

e-value for point estimate

e-value for point estimate

RR for confounder x for confounder x outcome
exposure
Probation 1.04 (0.86, 1.26) 2.24 0.45
Incarceration 0.95 (0.84,1.06) 2.54 0.39

e-value to change

RR from2to 1

e-value for point estimate

e-value for point estimate

RR for confounder x for confounder x outcome
exposure
Probation 1.04 (0.86, 1.26) 3.26 0.31
Incarceration 0.95 (0.84,1.06) 3.63 0.28
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Appendix 3.1. Detail of variables used in analyses

Measures

| Question (s)

| Response coding

Exposures and outcomes of interest (Wave |V data)

Criminal justice
involvement

Have you ever been on probation
for an offense? (H4CJ16) Have
you ever spent time in a jail,
prison, juvenile detention center or
other correctional facility?
(H4CJ17)

Ever incarcerated: (if H4CJ17=1)
with or without probation

Ever only probation: (if H4CJ16=1
and H4CJ17=0)

Neither (ref) = if H4CJ1=0 and
H4CJ16=0)

Metabolic syndrome
(Outcome)

Constructed variable based on five
risk factors listed below

1: 3 or more of the risk factors listed
below; 0: Less than 3 of the risk
factors listed below

Risk factor 1: High
blood pressure

Has a doctor, nurse or other health
care provider ever told you that
you have or had: high blood
pressure or hypertension? If
female, when you were not
pregnant? (H41D5C) OR Blood
pressure >= 130/85 (H4SBP,
H4DBP)

1:High blood pressure (if H4ID5C=1
or H4SBP, H4DBP >= 130/80

0: No high blood pressure (if
H41D5C=0 and H4SBP, H4DBP <
130/80)

Risk factor 2:
Abdominal obesity

Waist circumference (H4WAIST)

1: Males >101.6 cm or Females
>88.9 cm; 0: Males =<101.6 cm or
Females =<88.9 cm

Risk factor 3:
Hyperglycemia

Has a doctor, nurse or other health
care provider ever told you that
you have or had: high blood sugar
or diabetes? If female, when you
were not pregnant? (H41D5D) OR
Hemoglobin A1C > 5.7 based on
biomarkers (HBA1C)

1: Hyperglycemia (if H4ID5D=1 or
HBA1C> 5.7)

0: No hyperglycemia (if H4ID5D=0
and HBA1C <=5.7)

Risk factor 4: Elevated
triglycerides

Triglycerides decile (TG)

1: High TG for Males if TG >=7 and
females if TG >=8

0: Normal TG for males if TG<7 and
females if TG <8

Risk factor 5: Low HDL
cholesterol

High-density lipoprotein decile
(HDL)

1: Low HDL for Males if HDL <=2
and females if HDL <=3

0: Normal HDL for males if HDL >2
and females if HDL >3
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Continuation of Appendix 3.1

Measures

| Question (s)

| Response coding

Confounders (Wave Il data)

Substance use disorder

More than two reported alcohol or
other drug dependence symptoms
reported in a single year.

During the past 12 months, how
often did:

- You drink five or more
drinks in a row?

- You had problems at
school or work because
you had been drinking.

- You had problems with
someone you were dating
because you had been
drinking.

- You had problems with
your friend because you
had been drinking.

- You had problems at
school or work because
you had been using drugs.

- You had problems with
someone you were dating
because you had been
using drugs.

- You had problems with
your friend because you
had been using drugs.

Sum of positive responses from
alcohol and drug dependence
questions. Any individuals with 2 or
more symptoms coded: 1.

High depressive
symptoms (based on
CESD Score)

Center for Epidemiologic Studies
Depression Scale (CESD) was
used to assess depressive
symptoms at Wave 3 with nine
items to which participants rated
the frequency of each symptom in
the past week. (H3SP5-13)

Response to questions were 0:
never/rarely, 1: sometimes,2: a lot of
the time, or 3: most of the time or all
of the time. Two questions (H3SP7
and H3SP11) were reverse coded.
The sum of these responses returns
a score from 0 to 27 for each
individual. Individuals who had a
score of 10 or more were coded as
having high depressive symptoms.

Paternal incarceration

Has your biological father ever
served time in jail or prison?
(H3CJ160)

1: Paternal incarceration (if
H3CJ160=Yes)

0: No paternal incarceration (if
H3CJ160=No or Don’t know)

Unemployment status

Are you currently working for pay
for at least 10 hours a week?
(H3LM7)

0: Yes, 1:No

Educational attainment

- What is the highest grade
or year of regular school
you completed? (H3ED1)

Less than high school (H3ED1<12)

High school graduate (H3ED1=12)

Some college (H3ED1 13-14)

College graduate or higher
(H3ED1>=16)
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Continuation of Appendix 3.1

Measures | Question (s) | Response coding
Confounders (Wave Il data)
- Self-identified gender
Gender (Bio_Sex4) Female (0) and Male (1)
If (H30D2)= 1: Hispanic
If H30OD4A=1 and H30D2==0: non-
- Constructed from data on . ; .
Ethnicity (H30D2: are you | |1ispanic white
Race/Ethnicity of Hispanic origin?) and If H30D4B=1 and H30D2==0: non-

H30OD4A-D ("What is your
race?")

Hispanic black

If.H30D4C=1 and H30D2==0:
=Al/AN Asian. If H30D4D=1 and
H30D2==0:=Asian

Age at time of interview

- Constructed based on
date of interview and date
of birth

Continuous variable

Census tract poverty
level

Census tract data: Proportion
population below the poverty level
in past 12 months, 1999 (tsf00109)

Continuous variable

Census tract
unemployment rate

Census tract data: Unemployment
Rate All Persons 16 Years and
Over (TSF00055)

Continuous variable

Neighborhood disorder

Census tract data: Adult and
juvenile total arrests per 100,000,
2001 (CUC01165 and CUC01168)
transformed into low/medium/high
based on bottom quartile, middle
two quartiles or top quartile.

Categorical variable

Mediators (Wave |V data

)

Unemployment status

Are you currently working for pay

0: Yes

at least 10 hours a week?
(H4LM11)

1: No

Financial stress leading
to housing insecurity

Individuals who report having a
time in the past 12 months when

0: None (if H4EC11-13==0)

they were evicted or did not pay
rent, mortgage or the full amount
of gas, electricity or oil because of
lack of money will be coded as
experiencing financial stress
leading to housing insecurity
(H4EC11-13)

1: Yes (if H4EC11, 12 or 13 ==1)

Educational attainment

What is the highest grade or year
of regular school you completed?
(H4ED2)

Less than high school

High school graduate

Some college

College graduate or higher
(reference)
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Appendix 3.2. Comparison of criteria and measures for Metabolic Syndrome

NCEP criteria

AddHealth Measures

Differences

Any three of the following:

Any three of the following:

BP mm Hg: 130/85

BP mm Hg: 130/80

Minor (to align with new AHA
guidelines)

<40 mg dL-1 (male)
<50 mg dL-1 (female)

Waist circumference > 40" (male) Waist circumference > 40" No
>35" (female) (male) >35" (female)

Fasting plasma Glycolated hemoglobin (HbA1c) | Yes
glucose 2110 mg dL-1 measurement >5.7%

Triglycerides Triglycerides Yes
2150 mg dL-1 Top 3 deciles: (male)

Top 2 deciles: (female)
Cholesterol — HDL Cholesterol — HDL Yes

Bottom 2 deciles: (male)
Bottom 3 deciles: (female)

Appendix 3.3. Description of missing data approach

Two previous papers have constructed metabolic syndrome from AddHealth data and both have

used complete case analysis, removing around 20% of the sample as a result.8"#? Complete case

analysis is appropriate if data appear to be missing completely at random. However, in this case, there

appeared to be systematic differences between complete and partial cases and missingness appeared to

be related to observed variables in the dataset. As presented below in Appendix Table 3.3, based on

review of variables in the dataset, | considered the data to be missing at random (MAR), assuming that

missingness was related to observed variables in the dataset and not related to unmeasured

characteristics.

Appendix Table 3.3A provides overall descriptive statistics for predictors, outcomes and

mediators stratified by complete cases versus those missing data for at least one metabolic syndrome risk

factor. There were 10,385 complete cases and 1,853 individuals with at least one missing metabolic

syndrome risk factor. Individuals who were missing data on metabolic syndrome appeared more likely to

be Hispanic or Black, male, and to have hyperglycemia or hyperlipidemia. They appeared less likely to

have abdominal obesity. The estimates in this table suggest that there were systematic differences

between complete and partial cases and missingness was related to observed variables in the dataset.

This led me to use multiple imputation.
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For the imputation models, | aimed to ensure “congeniality” meaning the complexity of the model
for prediction was equivalent to the complexity of the model for imputation.’” However, some of the
constructed variables were excluded from the imputation prediction matrix to avoid collinearity, which
initially prevented the model from converging.''? The following variables were removed from the
prediction matrix: any of the risk factor indicator variables, the metabolic syndrome missing variable
(MS.NA) and the metabolic syndrome score variable.

After running the imputation, | combined the five imputed datasets and original file and used the
same code used with the original dataset to construct the indicator variables for the metabolic syndrome
risk factors in the larger imputed dataset. The risk factor indicator variables were then used to construct a
metabolic syndrome score and assess if individuals had three or more risk factors. There are differing
opinions about imputing at the level of a score versus imputing individual items of a score. In general,
imputing items and reconstructing a scale or score is seen as more powerful and allows exploration of

risk-factor specific differences.!'3114
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Appendix Table 3.3A. Demographic characteristics of AddHealth participants, by missing status
(n=12,288), Wave lll (ages 18-26) & Wave IV (ages 24-32)

Cg;nspélsete Missing at least 1
_ ; variable for Metabolic
(n=10,385) Syndrome, (n=1,853) | P-value
Weighted % | \yqighted % (n) or Mean
(n) or Mean eighted %
Demographic confounders
Race/Ethnicity
White Non-Hispanic 68% (5722) 61% (864) <0.001
Hispanic 11% (1579) 12% (340)
Black Non-Hispanic 14% (2029) 19% (475)
Asian 4% (741) 3% (111)
American Indian/Native America 3% (288) 4% (56)
Missing 26 8
Gender <0.001
Male 48% (4581) 55% (978)
Age (average years) age 29.1 (SE:0.12) 29.1 (SE: 0.14) 0.33
Exposure (Wave V)
Criminal Justice involvement 0.83
Probation 4% (416) 4% (72)
Incarceration 15% (1501) 15% (259)
No involvement 80% (8468) 81% (1522)
Outcomes (Wave V)
Metabolic syndrome 3046 <0.001
Missing 1,853
Component risk factors
Hyperglycemia 24% (2659) 30% (299) <0.001
Missing 887
Hypertension 48% (4791) 39% (672) <0.001
Missing 326
Abdominal obesity 51% (5438) 51% (751) <0.001
Missing 92
High triglycerides 36% (3615) 42% (128) <0.001
Missing 1476
Low high-density lipoproteins 25% (2582) 30% (124) <0.001

Missing
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Continuation of Appendix Table 3.3A

Confounders (Wave lll)

High depressive symptoms 11% (1238) 10% (211) 0.02
Paternal incarceration 13% (1428) 11% (226) 0.172
Substance use disorder 18% (1686) 19% (299) 0.392
Unemployment 24% (2497) 22% (418) 0.172
Completed education 0.018

Less than high school 14% (1250) 12% (201)

High school 33% (3407) 35% (589)

Some college 39% (4146) 37% (729)

College or higher 14% (1578) 17% (332)
Mediators (Wave V)
Unemployment 19% (1898) 14% (257) <0.001
Financial stress 18% (1857) 15% (257) <0.001
Completed education <0.001

Less than high school

8% (763)

7% (115)

High school

17% (1623)

19% (295)

Some college

44% (4607)

38% (736)

College or higher

31% (3391)

36% (704)
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Appendix Table 3.3B compares parameter estimates in the imputed datasets (columns “MI1-
MI5”) with the observed values in the complete case dataset (column “Original data”). This table allows for

a visual inspection of the imputation predictions and confirmed that they appeared reasonable.

Appendix Table 3.3B. Characteristics of AddHealth participants, comparing original dataset (0)
to multiply imputed datasets (1-5)
Original |, 4 MI2 MI 3 M4 | M5
dataset
Demographic confounders
Race/Ethnicity
6606 | 6603 | 6604 | 6604 | 6608
White Non-Hispanic 6586 (53.8) | (540) | (54.0) | (54.0) | (54.0) | (54.0)
1930 | 1926 | 1927 | 1925 192
Hispanic 119057 | 458) | (157) | (157) | (15.7) | (15.7)
2506 | 2511 | 2509 | 2508 | 2509
Black Non-Hispanic 2503 (20-5) | (095 | (205) | (205) | (20.5) | (20.5)
852 853 854 856 854
Asian 82(7.0) | 700 | 70) | 7o) | 70 | (.0
American Indian/Native 344 (2.8) 344 345 344 ( 345 345
America : 28) | (28 2.8) 28) | (28
Gender
55509 5550 | 5559 | 5559 | 5559 | 5559
Male (45.4) 454) | (45.4) | (454) | (454) | (45.4)
29.09 29.09 | 20.09 | 29.09 | 29.09 | 29.09
Age (average years) age (1.74) (1.74) (1.74) (1.74) (1.74) (1.74)
Exposure (Wave V)
Criminal Justice involvement
9990 | 9990 | 9990 | 9990 | 9990
No involvement 990 (816) | 316) | (81.6) | (81.6) | (81.6) | (816)
488 488 488 488 488
Probation 488(40) | 400 | @0 | @0 | 40 | @0
1760 | 1760 | 1760 | 1760 | 1760
Incarceration 1760(14.4) | (144) | (144) | (144) | (144) | (14.4)
Outcomes (Wave V)
3538 | 3517 | 3531 | 3539 | 3538
Metabolic syndrome 3046 (29.3) (28.9) (28.7) (28.9) (28.9) (28.9)
Missing 1853 0 0 0 0 0
Component risk factors for
Metabolic Syndrome
3173 | 3166 | 3148 | 3165 | 3149
Hyperglycemia 2998 (24.2) | (060) | (25.9) | (25.7) | (25.9) | (25.7)
Missing 887 0 0 0 0 0
5602 | 5586 | 5610 | 5600 | 5607
Hypertension 5463 (45.9) | 458) | (456) | (458) | (45.8) | (45.8)
6241 | 6240 | 6237 | 6245 | 6247
Abdominal obesity 6189 (50.9) | (50.9) | (51) (51) (51) (51)
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Appendix Table 3.3B. Characteristics of AddHealth participants, comparing original dataset (0)
to multiply imputed datasets (1-5)

Missing 92 0 0 0 0 0
Original MI 1 MI2 MI 3 MI 4 MI 5
dataset

4273 4239 4234 4237 4218
High triglycerides 3743 (34.8) | (34.9) | (34.6) | (34.6) (34.6) | (34.5)
Missing 1476 0 0 0 0 0

3053 3040 3049 3059 3071
Low high-density lipoproteins 2706 (25) | (24.9) | (24.8) | (24.9) (25) (25.1)

Missing 1414 0 0 0 0 0

Confounders (Wave lll)

1449 1449 1449 1449 1449 1449

High depressive symptoms (11.8) (11.8) (11.8) (11.8) (11.8) (11.8)
Paternal incarceration 1668 1667 1668 1663 1669
1654 (13.5) (13.5) (13.5) (13.5) (13.5) (13.5)

Substance use disorder 2014 2014 2010 2022 2013

1985 (16.2) | (16.5) | (16.5) | (16.4) | (16.5) | (16.4)

2935 2935 2935 2935 2935
Unemployment 2935 (23.9) | (23.9) | (23.9) | (23.9) | (23.9 | (23.9)

Completed education

1453 1452 1453 1453 1453

Less than high school 1451 (12.0) | (12.0) (12.1) (12.0) (12.0) (12.0)
3997 4000 3998 3997 3998
High school 3996 (32.6) | (32.6) (32.6) (32.6) (32.6) (32.6)
4877 4876 4876 4877 4876
Some college 4875 (39.7) | (39.7) (39.7) (39.7) (39.7) (39.7)
1911 1910 1911 1911 1911
College or higher 1910 (15.6) | (15.6) (15.6) (15.6) (15.6) (15.6)

Mediators (Wave IV)

2156 2155 2156 2157 2156
Unemployment 2155(17.6) | (17.6) | (176) | (17.6) | (17.6) | (17.6)

2116 2118 2121 2117 2117

Financial stress 2114(17.2) | (173) | (17.3) | (17.3) | (17.3) | (17.3)
Completed education
879 879 880 880 879
Less than high school 878 (7.2) | 72 | 72 | 72 | @72 | @2
1919 | 1920 | 1919 | 1918 | 1920
High school 1918(15.7) | (15.7) | (15.7) | (15.7) | (15.7) | (15.7)
5344 | 5344 | 5343 | 5344 | 5343
Some college 5343 (437) | (43.7) | @37) | (#37) | (437) | 437)
4006 | 4095 | 4096 | 4096 | 4096
College or higher 4095 (335) | (333) | (335) | (333) | (333) | (33.3)
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Appendix 3.4. Testing for interaction between exposure and mediators

| tested for interaction between criminal justice exposure and each mediator by building two

models, one with an interaction term (full model) and one without an interaction term (restricted model)

and used a Likelihood Ratio Test to test if there was a significant difference between the full and

restricted model. None of the tests were significant which suggests that there is no exposure * mediator

interaction.

Interaction term added to “full model” and tested Deviance | Degrees | p-value
compared with “restricted” model with only individual of

exposure and mediator variables freedom

Financial stress * criminal justice involvement 2.24 2 p=0.109
Unemployment * criminal justice involvement 0.736 2 p=0.479
Educational attainment * criminal justice involvement 0.849 6 p=0.532
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Appendix 3. Results from testing mediators individually

Model A. Criminal justice involvement, unemployment, and metabolic syndrome risk among Add
Health Participants, adjusted for confounders (n = 12,238)

RR 95% CI

Unemployment 1.13 (1.02, 1.26)
Criminal justice involvement

No involvement ref ref

Probation 1.06 (0.89, 1.28)

Incarceration 0.97 (0.86, 1.09)
Adjusted for race/ethnicity, age, sex, depression, substance abuse, parental incarceration, Wave 3
unemployment

Model B. Criminal justice involvement, financial stress, and metabolic syndrome risk among Add
Health Participants, adjusted for confounders (n = 12,238)

RR 95% CI

Financial Stress 1.17 (1.05, 1.29)
Criminal justice involvement

No involvement ref ref

Probation 1.05 (0.87, 1.26)

Incarceration 0.96 (0.85, 1.08)
Adjusted for race/ethnicity, age, sex, depression, substance abuse, parental incarceration, Wave 3
unemployment

Model C. Criminal justice involvement, Educational attainment and metabolic syndrome risk among
AddHealth participants, (n = 12,238)

RR 95% CI

Less than high school 1.69 (1.38, 2.07)
High school graduate 1.75 (1.48, 2.07)
Some college 1.70 (1.48, 1.97)
College graduate or higher ref ref
Criminal justice involvement

No involvement ref ref

Probation 1.00 (0.83, 1.20)

Incarceration 0.89 (0.79, 1.00)
Adjusted for race/ethnicity, age, sex, depression, substance use disorder, paternal incarceration,
Wave 3 education
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Appendix 3.6. Sequential models testing main hypothesis with complete case dataset.
Criminal justice involvement, normal credentials and metabolic syndrome risk among Add
Health Participants, adjusted for confounders

Model 2° Model 3¢
Model 1? (n=10,385) (n=10,359) n=9,707)
Criminal Justics RR 95% Cl RR 95% Cl RR 95% Cl
No involvement ref ref ref ref ref ref
Probation 1.16 (1.06, 1.28) 1.06 (0.96, 1.17) 1.06 (0.96, 1.17)
Incarceration 1.08 (1.02,1.15) | 0.96 (0.90, 1.01) 0.88 (0.83, 0.94)

a) Unadjusted

b) Adjusted for race/ethnicity and sex
c) Adjusted for race/ethnicity, sex, high depressive symptoms, substance use disorder, paternal
incarceration, Wave 3 unemployment, Wave 3 educational attainment, and adult arrest rate

Model 4¢ (N = 9,697)

RR 95% ClI

Criminal justice involvement

No involvement ref ref

Probation 1.01 (0.92, 1.12)

Incarceration 0.84 (0.79, 0.89)
Educational attainment

Less than high school 1.65 (1.47, 1.86)

High school graduate 1.79 (1.63, 1.97)

Some college 1.70 (1.57, 1.84)

College graduate or higher ref ref
Unemployment 1.08 (1.02, 1.13)
Financial stress 1.09 (1.03, 1.16)

d) Adjusted for race/ethnicity, sex, high depressive symptoms, substance use disorder, paternal
incarceration, Wave 3 unemployment, Wave 3 educational attainment, and adult arrest rate
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Appendix 3.7. Models to test exposure (criminal justice) and mediator (normal credentials)

relationship among AddHealth participants using complete case dataset

Model A:
Unemployment’ Model B: Financial stress?
(n =11,679) (n =11,736)
RR 95% CI RR 95% ClI
No involvement ref ref ref ref
Probation 0.80 (0.70, 0.92) 1.40 (1.26, 1.56)
Incarceration 0.94 (0.87, 1.02) 1.77 (1.65, 1.89)

Educational attainment® (n =11, 898)

Model C—same results as previously (multinomial model without survey weights):

Outcome (compared_with college graduate OR 95% CI
or higher)
Probation Less than high school 2.64 (2.22, 3.76)
High school graduate 2.33 (1.99, 3.02)
Some college 2.1 (1.88, 2.64)
College graduate or higher ref ref
Incarceration Less than high school 4.28 (3.24, 4.25)
High school graduate 3.77 (3.56, 4.90)
Some college 3.0 (2.62, 3.31)
College graduate or higher ref ref

1) Adjusted for race/ethnicity, sex, depression, substance use disorder, paternal incarceration, Wave
3 unemployment, Wave 3 education, proportion of population living below poverty line and
proportion of population unemployed

2) Adjusted for race/ethnicity, sex, depression, substance use disorder, paternal incarceration,
proportion of population living below poverty line and proportion of population unemployed

3) Adjusted for race/ethnicity, age, sex, paternal incarceration, Substance use disorder, depression,
jobs and educational attainment at Wave 3
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Models to test mediator (normal credentials) and outcome (metabolic syndrome) relationship

Model A. Unemployment and metabolic syndrome risk among AddHealth participants,
(n=10,110)

RR 95% ClI

Unemployment 1.14 (1.08, 1.2)

Adjusted for criminal justice, race/ethnicity, age, sex, depression, substance use disorder, paternal
incarceration, Wave 3 unemployment

Model B. Financial stress and metabolic syndrome risk among AddHealth participants,
(n =10,106)

RR 95% ClI

Financial Stress 1.15 (1.05, 1.27)

Adjusted for criminal justice, race/ethnicity, age, sex, depression, substance use disorder, paternal
incarceration, Wave 3 unemployment

Model C. Educational attainment and metabolic syndrome risk among AddHealth participants,
(n=10,109)

RR 95% ClI
Less than high school 1.68 (1.53, 1.83)
High school graduate 1.80 (1.61,2.02)
Some college 1.72 (1.60, 1.86)
College graduate or higher ref ref

Adjusted for criminal justice, race/ethnicity, age, sex, depression, substance use disorder, paternal
incarceration, Wave 3 education
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Appendix 3.8. Criminal justice involvement and metabolic syndrome risk factors among Add
Health Participants (n = 12,238)

Hyperglycemia
Model 1° Model 2° Model 3¢
Criminal justice RR 95% Cl RR 95% CI RR 95% CI
involvement
No involvement ref ref ref ref ref ref ref ref ref
Probation 1.08 0.87 1.32 0.95 0.78 1.15 0.95 0.78 1.14
Abdominal obesity
Model 1° Model 2° Model 3¢
Criminal justice RR 95% Cl RR 95% Cl RR 95% CI
involvement
No involvement ref ref ref ref ref ref ref ref ref
Probation 0.85 0.71 1.01 1.00 0.85 1.18 1.01 0.87 1.18
Incarceration 0.86 0.79 0.94 1.01 0.94 1.09 0.98 0.91 1.06
Hypertension
Model 1° Model 2° Model 3¢
Criminal justice o
involvement RR 95% ClI RR 95% ClI RR 95% ClI
No involvement ref ref ref ref ref ref ref ref ref
Probation 1.29 1.15 1.44 1.11 0.98 1.25 1.10 0.98 1.24
High triglycerides
Model 1° Model 2° Model 3¢
Criminal justice RR 95% Cl RR 95% CI RR 95% CI
involvement
No involvement ref ref ref ref ref ref ref ref ref
Probation 1.29 1.11 1.49 1.05 0.91 1.21 1.04 0.90 1.20
Low high-density lipoproteins
Model 1° Model 2° Model 3¢
Criminal justice RR 95% Cl RR 95% CI RR 95% CI
involvement
No involvement ref ref ref ref ref ref ref ref ref
Probation 0.91 0.75 1.11 0.92 0.76 1.12 0.93 0.76 1.13

a) Unadjusted

b) Adjusted for race/ethnicity and sex

c) Adjusted for race/ethnicity, sex, high depressive symptoms, substance use disorder, paternal
incarceration, Wave 3 unemployment, Wave 3 educational attainment, and adult arrest rate
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Appendix 3.9. Criminal justice involvement and Metabolic Syndrome Risk among male AddHealth

Participants
Model 12 Model 2° Model 3¢
(n=4,581) (n=4,569) (n=4,246)
ﬁcg\'{;an'qg;t'ce RR 95% CI RR 95% CI RR 95% Cl
inv'\cl)?vemen t ref ref ref ref ref ref ref ref ref
Probation 1.01 0.80 1.26 1.01 0.80 1.26 1.02 0.80 1.30

a) Unadjusted

b) Adjusted for race/ethnicity and sex
c) Adjusted for race/ethnicity, sex, high depressive symptoms, substance use disorder, paternal
incarceration, Wave 3 unemployment, Wave 3 educational attainment, and adult arrest rate

92




Appendix 3.10. Prevalence of hypertension and metabolic syndrome using NCEP vs. AHA cut-offs

AHA: 130/80
No-HTN | HTN N/A
a 5 No-HTN 6449 1824
Lz> § HTN 0 3639
N/A 326

HTN prevalence with AHA cut-off: 46%
HTN prevalence with NECD: 31%

AHA cut-off
No Met
Met Syn | Syn N/A
- No
8 "§ Met Syn 7339 481
I.IZJ 5 Met Syn 2565
o
N/A 1853

Metabolic syndrome prevalence with AHA cut-off: 29%
Metabolic syndrome prevalence with NECD cut-off: 25%
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Chapter 4. Criminal justice involvement, unmet need for health care, and lack of insurance

coverage among young adults in the US

Background and introduction

The United States has the highest incarceration rate in the world but the vast majority of justice-
involved individuals are under community supervision (i.e., probation or parole)."? The Bureau of Justice
Statistics reported that in 2016 nearly twice as many people were on probation or parole as were in jails
or prisons (4.5 million versus 2.3 million, respectively).>* Involvement with the criminal justice system has
wide-ranging consequences. Individuals with criminal records face barriers to employment, housing, and
financial assistance, even after serving the terms of their sentence, and are unable to legally vote in many
states.®>’ In addition, justice involvement in the United States reinforces existing patterns of racial
inequalities, structural discrimination, and disenfranchisement as it disproportionately impacts racial and
ethnic minority groups who already face inequalities in terms of educational attainment, employment, and
health."%6810 These challenges are compounded by the fact that justice-involved individuals have
increased risk for substance use and mental health disorders, injury, and infectious and chronic
diseases.!"'* Given their increased risk for poor health and social marginalization, access to health care
is a central concern for justice-involved populations.

The structural and social consequences of criminal justice involvement are likely to create
barriers to accessing health care for justice-involved populations. Access to health care is shaped by
many factors including affordability of care, physical availability of services, patient willingness to seek
care, and patient perceptions of the social acceptability of health services.'®'® This study will focus on two
indicators of barriers to health care access: unmet need for care (i.e., inability to seek needed health
services) and lack of insurance coverage. It will assess how access differs for individuals with a history of
incarceration, probation, and no justice involvement. In doing so, it aims to identify if incarceration and
probation have similar impacts on access to care and how different causal pathways potentially operate

within this relationship.
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Causal pathways linking justice involvement and access to health care

As depicted in Figure 4.1, individuals who have experienced incarceration or probation may face
barriers to health care access, but potentially to different extents. Justice involvement may be disruptive
to and limit health care access through isolation, negative consequences of incarceration experiences,
and “marking” or stigma, though probation may present less risk than incarceration. For example, in the
top orange box, both incarceration or probation may lead to isolation from social, community, and
organizational connections, though probation may cause less isolation than incarceration because it does
not fully separate individuals from society.'” Qualitative research documents that probation contributes to
isolation through constraints on travel and requirements which limit the control that individuals have over
their daily movement and activities."® Physical and social isolation resulting from incarceration or
probation can limit ability to obtain necessary financial or social support to afford or seek health care and
thus, lead to higher likelihood of unmet need for care or lack of insurance.'®-??

The second orange box in Figure 4.1 refers to harmful negative consequences of social and
physical experiences within the jail or prison environment. This pathway only applies to individuals who
are currently or formerly incarcerated and does not impact individuals under probation. Incarceration
(though not probation) can cause insurance or Medicaid to be revoked which may result in unaffordable
health care expenses and reduce likelihood of seeking care when one returns to the community.?®28 In
addition, experiences in the jail or prison environment can negatively impact access to healthcare during
the post-release transition due to challenges of social reintegration and distrust, as well as policy barriers
that may lead individuals to not seek care when they need it."”

Finally, “marking,” shame, or stigma (the third orange box) impact both individuals with
incarceration or probation experiences and increase risk for unmet need and lack of insurance.
Individuals may not seek needed care due to stigma and discrimination by providers and health systems
related to their criminal record.?®*2 They also may be less likely to enroll in insurance due to
misperceptions about eligibility for coverage and poor coordination between correctional and community
health systems.282%3334 Thys, each of these pathways contributes to higher likelihood of unmet need for

health care and lower likelihood of insurance coverage for individuals involved with the justice system.
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Access to health care and incarceration: evidence

The literature on incarceration and access to health care is fairly conclusive that individuals with
incarceration history face more barriers to health care access when compared with the general
population.'26:3537 Degpite legally mandated health services while in jail or prison, health care access is
limited to the period of incarceration, can vary in quality, and does not endure after release when
coordination and care continuity are often limited.?>283438 Fyrthermore, mandatory treatment may provide
temporary access to care and screening but poor coordination between correctional and community
health systems may lead to greater unmet need once individuals are released, if they are newly
diagnosed but not able to access referrals or services after release. A number of studies support this.
Data from the National Survey on Drug Use and Health documents that individuals with incarceration
history have four times higher rates of unmet need for care and twice the rates of uninsurance than those
without incarceration history.®® For example, among women released from NYC jails, only half had
insurance and less than half reported primary care utilization post-release even though the study
population had high prevalence of asthma, diabetes, and depression.?° Furthermore, there is a potential
dose-response where accumulation of incarceration experiences is associated with increased unmet
need for health care, and studies suggest the driving factors may be perceived discrimination and poor

treatment.3640

Access to health care for individuals under community supervision

Fewer studies have examined the impact of community supervision on access to health care.
However, there is some support for the theory that isolation and stigma may reduce access to health care
for individuals under community supervision. In data from the National Survey on Drug Use and Health,
rates of unmet need for mental health or substance use treatment were nearly two times higher for
individuals with a history of probation or parole than those without justice involvement.334'43 In qualitative
research with individuals under community supervision, isolation and stigma were reflected in some of the
reasons participants reported limited access to health care: homelessness, unemployment, financial
insecurity, distrust, and discrimination.*44¢ In addition, while insurance rates increased following the

implementation of the Affordable Care Act (ACA) health reforms in 2014, individuals with a history of
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arrest, booking, parole, or probation in the past 12 months were still more likely to be uninsured.*” While
the authors of that study did not test the pathways underlying this relationship, they hypothesized that
stigma and isolation were potential barriers to accessing health insurance for justice-involved
populations.*” It appears that probation, like incarceration, may also lead to isolation and stigma which
increases unmet need for health care and decreases likelihood of being insured.

However, there are a few specific treatment settings where the theory of reduced access to
health care for populations under community supervision may not apply. Some studies have found higher
likelihood of accessing substance use and mental health treatment among individuals under community
supervision compared with individuals with no justice involvement.*®-5° One hypothesis explaining this
relationship is that mandatory treatment programs (as part of sentencing) may lead to increased use of
services. Nonetheless, these findings are an exception to the hypothesized relationship, and in general,
many consequences of community supervision may still contribute to barriers to care.

While the evidence on justice involvement and reduced access to health care is relatively
consistent across community supervision and incarceration, there are limitations in the literature
described above. First, most studies focused only on one form of involvement (incarceration or
community supervision) or a combined measure which does not allow comparison to assess if probation
mitigates the harms of incarceration on access to health care. Second, few studies explore the causal
mechanisms underlying the relationship between justice-involvement and access to health care. This
study aims to explore different causal mechanisms, albeit indirectly and without formal testing, by
comparing two forms of justice involvement which have different relationships with hypothesized causal

pathways.

Study aim

The aim of this study is to estimate the effect of probation compared with incarceration and no
justice involvement on barriers to access to health care, measured as unmet need for care and lack of
insurance coverage among young adults ages 24-32. According to studies of the “age-crime curve,”
young adulthood is the time period when individuals are most likely to be involved with the justice system.

Although young adults may have relatively fewer health needs than older populations, involvement with
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the justice system increases risk for chronic and infectious diseases, mental health, and substance use
disorders, which makes health care access an important consideration for this young adult
population.'-1338.3% Fyrthermore, insurance coverage is a predictor of access to preventive health
services such as prescription contraceptives and reduced use of emergency room visits for non-emergent
health needs among young adults.3'-52

This aim will test two hypotheses. First, compared with individuals with no justice involvement,
individuals with history of probation or incarceration will have more unmet need and be less likely to be
insured. Second, individuals with a history of incarceration will have higher risk for unmet need and lack

of insurance than those with only probation, reflecting a dose-response relationship.

Different patterns of effect may support different hypothesized pathways through which justice
involvement affects health care in three potential ways. First, if the effect of criminal justice reflects a
dose-response relationship where incarceration is higher risk than probation which is higher risk than no
involvement, these findings may suggest that all three pathways: isolation, jail or prison experiences, and
marking may be pertinent for justice-involved individuals. Alternatively, if both probation and incarceration
convey a greater risk than no involvement but their effects are equivalent, these findings would support
the hypothesis that isolation and stigma may play the main roles in reducing access to health care and
they impact individuals regardless of their type of justice involvement. Finally, if only incarceration
presents a risk to health care access and the effect of probation is equivalent to no justice involvement,
this may support the hypothesis that isolation and harmful environments are the main mechanisms
contributing to reduced access to health care for incarcerated populations. It could also suggest that
probation does not result in the isolation, marking, and stigma initially hypothesized. In contrast, if the
association is in the opposite direction, meaning that probation or incarceration was associated with
increased access, this might suggest that the role of mandatory treatment and service as a part of
incarceration or probation terms may actually contribute to increased rather than decreased access. All of
these findings would need confirmation through formal mediation analysis, but they may be a helpful
indication of potential areas for future research.

Findings from this study might be useful for programs that work to increase health care access for

formerly incarcerated individuals or those under community supervision. They may illuminate the extent to
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which criminal justice and health policy reforms should consider both shared and unique barriers to
access for incarcerated populations and those under community supervision. In doing so, the findings

could inform work by health and justice systems to improve access to health care.

Methods
Sample

This study uses data from the National Longitudinal Study of Adolescent to Adult Health
(AddHealth), a nationally representative cohort study focused on health, behavioral, and social outcomes
for a sample of US young adults who were enrolled in middle or high school and followed into adulthood
over the past two decades. The University of North Carolina is responsible for AddHealth and provides
documentation of its sampling methods, design, and data collection.5*% Beginning in 1994, students
were surveyed from 80 middle and high schools across the US. Wave | included an in-school survey of
students in grades 7-12 (n=90,118) and an in-home survey of a sub-set of those students (n=20,745). In
Waves II-V, in-home surveys were conducted with a sub-set of the original students surveyed in school
(see Figure 4.2 for years of data collection, response rate, and sample size). Waves |-V of AddHealth
data collection are complete but Wave V data have not yet been released to the public. The University of
North Carolina assessed differences in Wave | characteristics of individuals who were eligible but lost to
follow-up and those who were retained in Waves Ill and IV and found that potential bias due to non-
response was not significant for most variables, including unmet need for care and insurance.?6-%"

This study uses data from Wave lll and Wave |V. Participants were asked about their
involvement with the criminal justice system during those waves of data collection. The AddHealth
restricted dataset used in this study is authorized by a data use agreement between University of North
Carolina and Columbia University established in July 2017. This secondary data analysis has been

approved by Columbia University’s IRB (Protocol number: AAAR1309).

Measures

Using a computer-assisted interview, AddHealth collects self-reported information about

participant health, demographics, education, and social and behavioral outcomes. Restricted use data
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from AddHealth also provides contextual information from the census-tract where a participant lived at the
time of the survey. Below, | describe the variables used in this study and Appendix 4.1 provides details

about the questions used to construct these variables.

Exposure

Criminal justice involvement: Criminal justice involvement is a categorical variable representing

two forms of potential justice involvement: incarceration history (with or without probation) and only
probation history. The reference group for criminal justice involvement is “neither incarceration nor
probation.” In Wave lll, AddHealth collected data on participants’ justice-involvement but less than 1% of
the sample reported any justice involvement at that time. Thus, Wave IV data were used to measure
justice involvement exposure. Individuals who completed their Wave 1V interview while incarcerated were

excluded from analysis.

Outcomes

Unmet need for health care: Individuals were coded as having unmet need for health care (1) if

they reported there was a time in the prior year when they thought they should get medical care but did
not. Healthy People 2020 uses similar questions from the Medical Expenditure Panel Survey as an

indicator of lack of access to health care.58

Lack of insurance coverage: Participants who reported having no insurance were coded as

uninsured (1) and those who reported any type of insurance coverage were coded as insured (0).

Confounders

| developed a Directed Acyclic Graph (Figure 4.3) to identify variables needed for minimum
sufficient adjustment for unbiased estimates of the effect of criminal justice involvement on access to
health care. | used Wave Il data for confounders to ensure temporal order of exposure to confounder

prior to justice-involvement.

Individual factors:
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I included the following demographic variables as potential confounders: gender, race and

ethnicity, and age at time of survey administration. Additional factors such as substance use disorders,

mental health, parental incarceration, education, and unemployment are also potential common causes of

involvement with the criminal justice system and reduced access to health care.?”38.5%-64

Substance use disorder: Participants with at least two alcohol or other drug dependence

symptoms in the past year were considered to have a substance use disorder (1). This aligns with the

Diagnostic and Statistical Manual (DSM-V) criteria.®®

High depressive symptoms were based on responses to the nine-item Center for Epidemiologic

Studies Depression Scale. If participants scored 10 or higher when reporting frequency of depressive
symptoms in the past week, they were coded as having high depressive symptoms (1).56-68

Substance use disorder and depressive symptoms scores were dichotomized to identify
individuals who surpassed the threshold of two symptoms for substance use or had a score of ten or
more for depressive symptoms. Further information on the distribution of substance use and depression
symptoms is provided in Appendix 4.2.

Paternal incarceration: Participants were coded as having paternal incarceration (1) if they

reported their father had been incarcerated. In Wave lll, AddHealth only asked if participants had a
biological father who was incarcerated and did not ask about mother or non-biological father.

Highest level of educational attainment was a categorical variable with three levels: less than high

school, high school graduate, some college, or college graduate or higher (reference).
Unemployment: participants were coded as unemployed (1) if they reported not working for pay at
least 10 hours per week.

Structural factors: | also included two structural factors: proportion of households living below the

poverty line and unemployment rate linked to the census tract where a respondent lived during Wave Il

Analysis

Four separate restricted-use data files from AddHealth were combined for this analysis: Wave llI
and Wave IV in-home interview files, Wave Il context files with census tract variables and Wave IV
survey weights. | excluded 746 individuals who did not have survey weight data, an additional 38
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individuals who were interviewed for Wave IV while in jail or prison and 12 who were missing criminal
justice exposure information. Individuals who were incarcerated during Wave IV were excluded because
the outcomes (insurance and unmet need) are not applicable while individuals are under mandatory
treatment and ineligible for public health insurance. The final sample included 12,238 participants. Fewer
than one percent of respondents were missing data for the outcomes of interest or the confounders, so |
proceeded with complete case analyses. | followed security procedures required by University of North
Carolina for analyses with restricted use data.

Although confounders were identified using a DAG, | used descriptive statistics to confirm if
confounders in the dataset were associated with criminal justice involvement, health insurance, or unmet
need using p<0.2 as a threshold for significance.?® Age and proportion of population under the poverty
line were the only variables not confirmed as confounders. All other variables were associated with
exposure and outcomes.

Finally, | conducted multivariable analyses to examine the effect of different forms of criminal
justice involvement (i.e., incarceration, only probation, or no justice involvement) on unmet need for care
and second, the effect of justice involvement on lack of insurance coverage, adjusting for confounders.
For all models, the main exposure of interest was criminal justice involvement (incarceration or probation).
| used relative risk regression because unmet need for health care and lack of insurance were common
outcomes.”®"" All models were first adjusted for demographic confounders (sex and race/ethnicity) and
then adjusted for additional confounders based on the DAG. | conducted design-based analysis using
cross-sectional weights to account for the AddHealth study design.”?7® All analyses were conducted using

R3.1.2.76

Results

Nearly half the cohort was male, and the average participant age was 29 during Wave IV (Table
4.1). Sixty-nine percent of participants were non-Hispanic White, 11% were Hispanic, and 13% were non-
Hispanic Black. Four percent of participants reported experiencing probation and 15% reported
experiencing incarceration. One-quarter of participants reported unmet need for health care (25%) and

one-fifth were uninsured (21%). Nearly one in five participants reported two or more substance use
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disorder symptoms, and one in ten participants reported high depressive symptoms. One quarter of
participants were unemployed, and over half of participants (54%) had completed some college education
by Wave lll.

Table 4.2 presents descriptive statistics for demographics and other hypothesized confounders
stratified by justice involvement. Three-quarters of individuals with either probation only or incarceration
experiences were male compared with less than half of individuals with no justice involvement (43%). A
larger proportion of people with probation or incarceration history were Hispanic or non-Hispanic Black
compared with no justice involvement. A larger proportion of people with probation or incarceration history
reported substance use disorders than those without justice involvement. Over 10% of individuals with
incarceration history reported high depressive symptoms compared with only 8% of individuals with no
justice involvement. Paternal incarceration and unemployment were also more common among
participants who reported incarceration than those without. One-third (31%) of individuals with
incarceration history reported less than a high school education compared with 17% of individuals with
probation experience and 11% of individuals with no justice involvement.

Figure 4.4 presents unadjusted percentages of respondents with unmet need for health care and
uninsurance stratified by form of justice involvement. These findings suggest a potential dose-response
relationship. Unmet need was 1.5 times higher among individuals with incarceration history or probation
compared with no involvement (37% for incarceration, 31% for probation, and 22% for no involvement).
The proportion of individuals who were uninsured was nearly twice as high among individuals with
incarceration history or probation than no justice involvement (41% for incarceration, 32% for probation,
and 17% for no involvement).

Table 4.3 presents output for models testing the relationship between incarceration or probation
and unmet need for care, adjusting for confounders. Individuals with probation history and incarceration
history had 1.37 times and 1.66 times the risk of reporting unmet need compared with individuals with no
justice involvement (95% CI: 1.11, 1.70 for probation and 95% CI: 1.51, 1.81 for incarceration) in the
unadjusted model (12). These estimates did not change appreciably after race/ethnicity and sex were

added (details in Table 4.3 Model 1°).
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After adjusting for additional confounders such as substance use disorders, depressive
symptoms, unemployment, and education prior to justice involvement (Table 4.3 Model 1°), the results
were slightly attenuated. In the fully adjusted model, individuals with probation history had 27% higher risk
and those with incarceration history had 32% higher risk of reporting unmet need compared with
individuals without justice involvement (95% CI: 1.04, 1.57 for probation and 95% CI: 1.18, 1.48 for
incarceration). There was no meaningful difference between incarceration and probation in a separate
model when probation was used as a reference group (see Appendix 4.3). It appears that both probation
and incarceration reduce likelihood of seeking care, even after accounting for other factors that may
influence need for care such as mental health, substance use disorders, education level, and
unemployment.

Table 4.4 presents results for the models testing the relationship between incarceration or
probation and lack of insurance. In Model 22, the crude model, individuals who had experienced probation
were 1.85 times more likely to be uninsured than individuals without justice involvement (95% CI: 1.53,
2.24). The risk ratio was even higher for individuals with incarceration history. They were over two times
more likely to be uninsured than individuals without justice involvement (RR: 2.34, 95% CI: 2.09, 2.61).
After adjusting for race/ethnicity and sex (Model 2°), these estimates decreased slightly, but incarceration
history still appeared to have two times higher risk for being uninsured (details provided in Table 4.4).
When the remaining confounders from the DAG were added, the risk ratio in the fully adjusted model
reduced from 2 to 1.6.

When confounders were added sequentially, the parameter estimates for probation and
incarceration remained relatively stable in models with race/ethnicity, gender, substance use, depressive
symptoms, paternal incarceration, and unemployment prior to justice involvement (Model 2°). However,
after education prior to justice involvement was added (Model 29), the risk for being uninsured was 1.62
for individuals with incarceration history and 1.53 for individuals with probation history compared with no
involvement. This estimate did not change appreciably after contextual confounders were added (Model
2°). As with unmet need, in a separate model, there was no apparent difference between the effect of

incarceration and probation (see Appendix 4.3).
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Sensitivity analysis

There appeared to be an effect of justice involvement on unmet need for health care and
uninsurance; however, there is always the possibility of uncontrolled confounding. The e-value provides
an estimate of the minimal magnitude of uncontrolled confounding related to both exposure and disease
needed to reduce the observed association to a relative risk of 1 (null).”” The e-value for the 95%
confidence interval is the minimal size of an uncontrolled confounder relating to both exposure and
disease necessary to bring the lower bounds of the confidence interval to 1 (null). As shown in Table 4.5,
the e-values for the point estimate of the relationship between probation or incarceration history and
unmet need were 1.86 and 1.97, respectively, and 1.24 and 1.65, respectively, for the 95% confidence
interval. That is, there would need to be a confounder (beyond the covariates included in the fully
adjusted model) that has a relative risk of at least 1.86 or 1.97 with both exposure (justice involvement)
and outcome (unmet need) in order to reduce the observed effect to the null. It is reasonable to suspect
that there could be a residual confounder (or set of confounders) of this magnitude (such as
homelessness or financial insecurity) which would cause the results for unmet need to include the null.

For the relationship between justice involvement and uninsurance, the e-values for both probation
and incarceration were close to 2.5 and for the 95% confidence interval, they were 1.86 for probation and
2.19 for incarceration history. That is, a set of unmeasured confounders would need to be associated with
justice involvement and lack of insurance with a risk ratio of at least 2 (in addition to the covariates that
are already in the model), in order to “explain away” the observed effect. It is possible that there may
unmeasured confounders of this magnitude, but this e-value suggests that uncontrolled confounding
would need to be quite large to reduce the results to the null.

When comparing the e-values for unmet need to the e-values for uninsurance, it appears that the
possibility of uncontrolled confounding is a more likely possibility in the case of unmet need than
uninsurance. The e-value does not consider other potential sources of bias which may overestimate or
underestimate results such as selection bias and measurement error. These potential sources of bias will

be discussed in more detail in the limitations section.
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Discussion
Summary of results and comparison to previous findings

In this population-based study among young adults in the US ages 24-32, incarceration and
probation were associated with greater unmet need for care and less insurance coverage compared with
no justice involvement. Individuals with incarceration history were 1.32 times more likely to report unmet
need and 1.62 times more likely to be uninsured than individuals without justice involvement after
accounting for other factors which may limit access to care such as demographic factors, mental health or
substance use disorders, and socioeconomic factors such as unemployment and educational attainment.
Individuals who experienced probation also had higher risk of unmet need and being uninsured. While the
point estimates were lower for probation, they were not meaningfully different from incarceration which
suggests that both forms of justice involvement reduced access to health care, but with slightly different
proportions.

This study is consistent with previous findings that incarceration and community supervision are
associated with lack of access to care.3347-7882 However, this study did not find evidence for the
hypothesized dose-response relationship where higher levels of justice-involvement accumulation were
associated with less access to health care, as other studies have found.3¢#! In this study, individuals with
incarceration history did not appear to have higher risk for unmet need or being uninsured than those with
only probation. One potential reason for this difference may be that AddHealth’s definition for
incarceration was any time in detention, jail, or prison and most participants reported only one
incarceration experience of less than a year duration. Thus, the incarceration experiences in the
AddHealth population may reflect a more limited accumulation of exposure than other national studies
that have found a dose-response. Furthermore, AddHealth, like other studies in this field, does not fully
reflect the different experiences across state or federal prisons and local jails. While these findings differ
from studies that look at accumulation of justice-involvement, they align with findings from limited studies
of probation and parole populations where individuals under different forms of community supervision had
similar rates of unmet need for care.*'42

These findings support the theory that justice involvement reduces access to health care. In

addition, they are consistent with hypothesized causal mechanisms such as isolation and stigma which
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may serve as barriers to seeking needed health services or re-enrolling in public or private health
insurance coverage following involvement with the justice system,25:36.80.83-85
Limitations

This study is not without limitations. First, this study relied on self-reported for both exposure
(criminal justice involvement) and outcomes (unmet need and insurance coverage). Individuals may be
less likely to report both exposure and outcomes due to social desirability as well as recall issues since
people may have different likelihoods of self-identifying an unmet need for care. However, the prevalence
of justice-involvement, unmet need for care, and lack of insurance in this sample reduces concern about
under-reporting in this study. An additional limitation with the outcome measurement was that this study
was unable to explore patterns of access to health services (known as “trajectories of care”) because
health care access was only measured once which prevents assessment of changes in health care
access over an extended time period during and after justice-involvement. Community supervision
populations are known to have patterns of access to health care that may change direction overtime.2®
This study was unable to investigate those patterns or to what extent incarceration’s impact on
trajectories of care differs from community supervision. Future research may benefit from exploring this
topic and also using objectively measured justice-involvement and health care access data from sources
such as administrative records.

Second, while this study aimed to compare the impact of different forms of justice involvement, there
was overlap in types of involvement. Over half of justice-involved respondents reported both probation
and incarceration, an additional 1/3 of justice-involved participants reported only incarceration and 23%
only probation. This could have contributed to overestimated effect for the incarceration history group
because the majority of that group also had experienced probation, which suggests potentially more
frequent and extended engagement with the justice system. This study was also unable to account for
varying length, frequency or accumulation of justice involvement, though most respondents reported less
than one year in jail or prison. Nevertheless, the findings suggest that even a limited engagement with the
justice system is harmful to health care access and insurance coverage.

Third, the outcome data were from 2007-2008, before implementation of the ACA?® and it is

unclear if the findings would hold if the data were from after 2014 (when the ACA was implemented). As
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part of the ACA, Medicaid expansion aimed to improve continuity of care and expand access to health
care and insurance coverage for vulnerable groups, including justice-involved populations, and may have
impacted health care access findings for this group.??-248485 Nevertheless, the findings provide insight into
the potential benefits of increased access and enroliment opportunities for justice-involved populations.
This is particularly relevant for fourteen states which declined federal funding for Medicaid expansion
within the ACA. In addition, although the proportion of the US population that was uninsured decreased
following the ACA, the uninsured rate remained higher among justice-involved individuals than non-justice
involved.®> Wave V data from AddHealth (once available), could be used to test whether the ACA

contributed to improved access to care for justice-involved populations.

Conclusions/implications

Despite these limitations, this study has a number of strengths. First, it explored two indicators of
health care access: unmet need for care and insurance coverage. While these two outcomes had similar
prevalence in AddHealth (24% unmet need and 20% uninsured), they did not always impact the same
people. Only 8% of the sample reported both unmet need and being uninsured. Among people who
reported unmet need, 34% were uninsured compared with only 16% of people who did not report unmet
need. Conversely, among people who were uninsured, 41% reported unmet need compared with 20% of
people with insurance (see details in Appendix 4). This study explored different indicators of health care
access and need which appear to impact related but somewhat separate groups of individuals in
AddHealth.

Second, this study differed from previous work because it measured both incarceration and
probation which allowed comparison of outcomes across different types of involvement. The findings
highlighted that probation presents a significant threat to health care access and insurance coverage,
even without the environmental exposures and physical isolation associated with incarceration. By
comparing different forms of justice involvement, this study also provided insight into the potential causal
mechanisms underlying the relationship between criminal justice involvement and health care access.
Since the risk estimates for probation were relatively close to those of incarceration, the causal

mechanisms most consistent with these findings would appear to be isolation and stigma. The lack of
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dose-response suggests that one or both of these pathways may have salience for access to health care
among individuals, regardless of their level or type of justice involvement.

Third, the findings indicate that even among a relatively young and healthy population and in
groups where mandatory treatment may be part of sentencing, unmet need for care and lack of insurance
are more prevalent among young adults with incarceration history or probation history than those without
justice involvement (Appendix 4.5 includes data on these outcomes for individuals who were incarcerated
during Wave IV). | was unable to differentiate unmet need for substance abuse or mental health treatment
from other medical needs in Wave |V data.

Young adults are at higher risk for involvement with the justice system than any other age group.
Because justice-involvement also increases risk for poor health, it is critical to support access to health
care and insurance coverage to ensure health, well-being, and long-term positive social outcomes for this
population. Collaboration between public health and justice systems might be used as an opportunity to
connect young adults to preventive screening, treatment, or health insurance enrollment which can have
health and social benefits.3”-3%8" Findings from this study may inform community health partnerships that
support justice-involved individuals to access health care such as “Transition Clinics” which engage
formerly incarcerated individuals as peer coaches or that link community health and justice
partners.3':37:8288 Fyrther research on mechanisms such as isolation, stigma, and discrimination may
benefit programs and inform policies that aim to improve access to health care for justice-involved

populations.
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Figure 4.1. Conceptual framework

Individual pre-disposing factors:
Gender; Race/ethnicity; SES; Parental incarceration
Mental Health; Substance use disorders
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and physical
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“Marking” and
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Structural pre-disposing factors: Implicit bias; Institutional racism;
Neighborhood disorder; Poverty
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Figure 4.2: AddHealth study design

AddHealth Longitudinal Design

Wave, In-School In-Home
Response rate Administration Administration
Wave | Students
1994-1995 90,118

(79%)
Wave Il

1996
(88.6%)

Wave lll

2001-2002
(77.4%)

Wave IV
2008
(80.3%)

Adapted from http://www.cpc.unc.edu/projects/addhealth/design
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Figure 4.3: Directed Acyclic Graph (DAG) for the causal relationship between justice involvement
and healthcare access

T\
Race/ethnicity:

/7N
Neighborhood unemployment

/N
Employment_status_(Wave_lIl)

O\
Education_(Wave_lIl

7V N\
Neighborhood_poverty

Parental_incarceration

Depressive symptoms

Substance abuse A

Justice involvement (incarceration or probation) D: Unmet need for healthcare

Notes: Green line is the causal path; Yellow circle: exposure; Blue circle: outcome, red circles: common
causes of exposure and outcome.
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Figure 4.4. Unmet need for health care and uninsurance among Wave IV AddHealth participants,
by type of justice involvement (n=12,238)
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Table 4.1. AddHealth participant characteristics (n=12,238), Wave lll (ages 18-26) & Wave IV (ages
24-32)

Overall (n=12,238), N or Weighted % or Weighted mean and
Mean SE
Demographic confounders
Gender
Male 5559 47%
Age (average years) age 29.09 28.92 (SE: 0.12)
Race/Ethnicity
White Non-Hispanic 6586 69%
Hispanic 1919 11%
Black Non-Hispanic 2503 13%
Asian 852 4%
Am_erlcan Indian/Native 344 3%
America
Missing 34
Exposure (Wave V)
Criminal Justice involvement
Probation 488 4%
Incarceration 1760 15%
No involvement 9990 81%
Outcomes (Wave V)
Unmet need for health care 2999 25%
Missing 3
Uninsured 2437 21%
Missing 98
Confounders (Wave lll)
Two or more symptoms of
substance use disorder in 1985 18%
past 12 months
High depressive symptoms
(10 or more on CESD 1449 11%
abbreviated scale)
Paternal incarceration 1654 15%
Unemployed 2915 24%
Completed education
Less than high school 1451 14%
High school 3996 33%
Some college 4875 39%
College or higher 1910 14%
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Table 4.2. Characteristics of AddHealth participants, by justice-involvement Wave lll (ages 18-26)

& Wave IV (ages 24-32) (n=12,288)

No Justice-
involvement
(n=9990)
Weighted %
(n)

Probation
(n=488)
Weighted %
(n)

Incarceration
(n=1760)
Weighted % (n)

Demographic confounders (Wave V)

Missing

Gender
Male 43% (3962) | 75% (340) 75% (1257)
Female 57% (6028) | 25% (148) 25% (503)
Race/Ethnicity
White Non-Hispanic 68% (5428) 70% (285) 61% (873)
Hispanic 11% (1548) 8% (71) 14% (300)
Black Non-Hispanic 14% (1987) 16% (90) 18% (426)
Asian 4% (749) 3% (22) 3% (81)
American Indian/Native American 3% (250) 3% (20) 4% (74)
28 0 6

Confounders (Wave lll)

Substance use disorder

Yes

8% (1355)

19% (137)

18% (493)

No

92% (8537)

81% (339)

82% (1233)

High depressive symptoms

Yes

8% (1120)

9% (62)

11% (267)

No

92% (8812)

91% (425)

89% (1481)

Parental incarceration

Yes 11% (1165) 14% (76) 23% (413)
No 84% (8178) 81% (366) 70% (1185)
Don't know 5% (580) 5% (37) 7% (141)
Unemployed
Yes 23% (2327) 23% (104) 28% (484)
No 77% (7663) 77% (384) 72% (1276)

Completed education

Less than high school

11% (887)

17% (68)

31% (496)

High school

32% (3095)

36% (183)

40% (718)

Some college

41% (4222)

41% (196)

23% (457)

College or higher

16% (1781)

7% (41)

5% (88)
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Table 4.3. Criminal justice involvement and unmet need for health care among Add Health
articipants ages 24-32

Model 12 (n=12,235) Model 1° (n=12,201) Model 1¢ (n=11,623)
ﬁ:m\i/r;anlqgﬁﬁce RR 95% Cl RR 95% Cl RR 95% CI
inv'\cl)(l)vement ref ref ref ref ref ref

Probation 1.37 | (1.11,1.70) 1.39 (1.13,1.71) 1.27 (1.04, 1.57)
Incarceration | 1.66 |  (1.51, 1.81) 1.66 (1.51, 1.83) 1.32 (1.18,1.48)

a) Unadjusted

b) Adjusted for race/ethnicity and sex
Adjusted for race/ethnicity, sex, depressive symptoms, substance use disorder, paternal

incarceration, Wave Il unemployment, Wave Ill educational attainment, proportion of

c)

population living below the poverty line and proportion unemployed
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Table 4.4. Criminal justice involvement and lack of insurance among Add Health participants ages
24-32

Model 22 Model 2° Model 2°¢ Model 2¢
(n=12,140) (n=11,740) (n=11,736) (n=11,521)

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Criminal justice

involvement
No

involvement

Probation 1.85 | (1.53,2.24) | 1.69 | (1.38,2.07) | 1.53 | (1.26,1.87) | 1.54 | (1.27, 1.88)

Incarceration | 2.34 | (2.09,2.61) | 2.07 | (1.84,2.34) | 1.62 | (1.42,1.83) | 1.62 | (1.42, 1.84)

a) Unadjusted

b) Adjusted for race/ethnicity, sex, depressive symptoms, substance use disorder, paternal
incarceration, Wave Ill unemployment

c) Adjusted for race/ethnicity, sex, depressive symptoms, substance use disorder, paternal
incarceration, Wave Il unemployment, Wave |l educational attainment

d) Adjusted for race/ethnicity, sex, depressive symptoms, substance use disorder, paternal
incarceration, Wave Ill unemployment, Wave Ill educational attainment, proportion of
population living below the poverty line and proportion unemployed

ref ref ref ref ref ref ref ref
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Table 4.5. Sensitivity analysis (e-value)

e-value for relative risk of e-value for relative risk of
unmet need for health care being uninsured
RR Point Confidence RR Point Confidence
estimate interval estimate interval
1.27 1.54
Probation (1.04, 1.57) 1.86 1.24 (1.27, 1.88) 2.45 1.86
1.32 1.62
Incarceration (1.18, 1.48) 1.97 1.64 (1.42, 1.84) 2.62 2.19
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Appendix 4.1. Details of variables used in analysis

Measures

Question (s)

’ Response coding

Outcomes and exposures of interest (Wave |V data)

Criminal justice-
involvement

Have you ever been on probation for
an offense? (H4CJ16) Have you ever
spent time in a jail, prison, juvenile
detention center or other correctional
facility? (H4CJ17)

Ever incarcerated (if H4CJ17=1)
with or without probation

Ever probation (if H4CJ16=1 and
H4CJ17=0)

Nothing (ref) = if H4CJ1=0 and
H4CJ16=0)

Unmet need for health
care

Has there been a time in the past 12
months when you thought you
should get medical care, but you did
not? (H4HS4)

1: Unmet need (if H4HS4= Yes)

0: No unmet need (if H4HS4=No)

Insurance coverage

Which of the following best describes
your current health insurance
situation? (H4HS1)

1: Uninsured (if H4HS1=You have
no health insurance)

0: Insured (if H4HS1=any insurance
coverage)

Demographic confounders (Wave

IV data)

Gender Self-identified gender (Bio_Sex4) Female (0) and Male (1)
If (H30D2) = 1: Hispanic
If H30OD4A=1 and H30OD2==0: non-
Hispanic white
If H3OD4B=1 and H30D2==0: non-
Constructed from data on Ethnicity Hispanic black
(H3OD2: are you of Hispanic origin?) | If.H30D4C=1 and H30D2==0:
and H30D4A-D ("What is your =Al/AN Asian. If H30D4D=1 and
Race/Ethnicity race?") H30D2==0:=Asian
Constructed based on date of
Age interview- date of birth

128




Appendix 4.1. Details of variables used in analysis (Continued)

Measures

Question (s)

Response coding

Additional confounders (Wave Il data)

Substance use
disorder

More than three reported alcohol or
other drug dependence symptoms
reported in a single year.

During the past 12 months, how often
did:

- You drink five or more drinks in a
row?

- You had problems at school or work
because you had been drinking.

- You had problems with someone
you were dating because you had
been drinking.

- You had problems with your friend
because you had been drinking.

- You had problems at school or work
because you had been using drugs.

- You had problems with someone
you were dating because you had
been using drugs.

- You had problems with your friend
because you had been using drugs.

Sum of positive responses from
alcohol and drug dependence
questions. Any individuals with 3 or
more symptoms will be coded: 1.

Depressive symptoms
(based on CESD
Score)

Center for Epidemiologic Studies
Depression Scale (CESD) was used
to assess depressive symptoms at
Wave Il with nine items to which
participants rated the frequency of
each symptom in the past week.
(H3SP5-13)

Response to questions were 0:
never/rarely, 1: sometimes,2: a lot of
the time, or 3: most of the time or all
of the time. Two questions (H3SP7
and H3SP11) were reverse coded.
The sum of these responses returns
a score from 0 to 27 for each
individual. Individuals with score of
10 or greater were coded as having
depressive symptoms.

Paternal incarceration

Has your biological father ever served
time in jail or prison? (H3CJ160)

1: Parental incarceration (if
H3CJ160=Yes)

0: No parental incarceration (if
H3CJ160=No)

Educational
attainment

What is the highest grade or year of
regular school you completed?
(H3ED1)

Less than high school
(H3ED1<12)

High school graduate (H3ED1=12)

Some college (H3ED1 13-14)

College graduate or higher
(H3ED1>=16)

Employment status
Unemployment

Are you currently working for pay for
at least 10 hours a week? (H3LM7)

0: Yes, 1: No

Census tract poverty
level

Census tract data: Proportion
population below the poverty level in
past 12 months, 1999 (tsf00109)

Continuous variable

Census tract
unemployment rate

Census tract data: Unemployment
Rate All Persons 16 Years and Over
(TSF00055)

Continuous variable

Appendix 4.2. Distribution of C-ESD scores and substance use disorder symptoms
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The distribution of the C-ESD scores as well as number of substance use disorder symptoms was
skewed and so | dichotomized both outcomes to indicate the presence of substance use disorder or high
depressive symptoms. For substance use disorder, participants who reported two or more symptoms of
problem alcohol or drug use in the past year were coded as having a substance use disorder. Participants
answered questions about alcohol and drug-related problems that interfered with school, friends and
family and the frequency of those problems in the past year. Any positive response was coded 1 and any
response of “never” was coded 0.5’ The cut-off of two or more substance abuse or dependence
symptoms aligns with DSM-V guidelines.®®

For high depressive symptoms, the nine-item shortened C-ESD scale and a cut-point of 10 has been
validated in other studies across diverse age and demographic groups.®2° In addition, other studies
using the AddHealth dataset and Wave Il shortened CESD scale have used a cut-point of 10 or more for
high depressive symptoms.®”°* When C-ESD score was included as a continuous variable in models, the
results did not change.

Appendix 4.3. Criminal justice involvement and unmet need for health care among Add Health
participants ages 24-32 (with probation as reference group)
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Model 17 (n=12,235) Model 1° (n=12,201) Model 1°¢ (n=11,623)
Criminal justice | pp 95% CI RR 95% Cl RR 95% Cl
involvement
No involvement | 0.73 (0.59, 0.90) 0.72 (0.58, 0.89) 0.72 (0.64, 0.96)
Probation ref ref ref ref ref Ref
Incarceration 1.21 (0.97,1.50) 1.20 (0.96,1.48) 1.06 (0.85,1.33)

a) Unadjusted

b) Adjusted for race/ethnicity and sex
c) Adjusted for race/ethnicity, sex, depressive symptoms, substance use disorder, paternal
incarceration, Wave Il unemployment, Wave Ill educational attainment, proportion of

population unemployed

Criminal justice involvement and lack of insurance among Add Health participants ages 24-32 with

robation as reference group

Model 2°
Model 22 (n=12,140) Model 2° (n=12,106) (n=11,521)
Criminal justice involvement RR 95% CI RR 95% CI RR 95% CI
No involvement 0.54 (0.45, 0.66) 0.58 (0.47,0.70) 0.65 (0.54, 0.79)
Probation ref ref ref ref ref ref
Incarceration 1.27 (1.03,1.55) 1.25 (1.03,1.52) 1.04 (0.86,1.26)

a) Unadjusted

b) Adjusted for race/ethnicity and sex
c) Adjusted for race/ethnicity, sex, depressive symptoms, substance use disorder, paternal
incarceration, Wave Il unemployment, Wave |l educational attainment, proportion of

population unemployed
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Appendix 4.4. Unmet need and uninsured in AddHealth

Uninsured
Yes No Total
Unmet Yes 1008 1964 2972
need No 1436 7739 9175
Total 2444 9703 12147

Row percent:
% of uninsured among those with unmet need: 34%
% of uninsured among those without unmet need: 16%

Column percent:
% of unmet need among those who were uninsured: 41%
% of unmet need among those with insurance: 20%

Cell percent:

% of total sample who reported unmet need: 24%

% of total sample who were uninsured: 20%

% of total sample who were both uninsured and reported unmet need: 8%

Appendix 4.5. Unmet need and uninsurance among individuals who were incarcerated during
Wave IV data collection

Individuals who were incarcerated during Wave IV data collection were excluded from analysis. However,
when exploring the prevalence of uninsurance and unmet need in the sample, the vast majority of
individuals who were in prison (25 out of 38) were uninsured. This is to be expected, given existing

policies regarding legally mandated health care for incarcerated populations in the US. In addition, one-
third (12/38) reported unmet need.
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Chapter 5. Conclusion

Research has documented negative health impacts of incarceration which endure following
release.* However, there are numerous forms of criminal justice contacts beyond incarceration, including
community-based justice involvement like probation which may be considered less severe, but which may
also have negative health impacts. This dissertation aimed to test this hypothesis by comparing the
relationship between incarceration, probation, or no justice involvement and three different outcomes:
metabolic syndrome, unmet need, and lack of insurance coverage. In doing so, it aimed to understand
how the impact of justice involvement differs across different forms of involvement exposure (i.e.,
probation and incarceration) and different types of health outcomes (i.e., metabolic syndrome and access
to health care).

In Chapter 2, a scoping literature review identified a limited number of studies, mainly published
in the past ten years, which explored the impact of community supervision on metabolic syndrome or
access to health care. Overall, the review suggested that there is an emerging body of literature on this
topic area, using a range of methods, definitions of exposure and outcome, recall periods, and inclusion
criteria. Health care access outcomes were more frequently included than metabolic syndrome or its risk
factors. The studies mentioned, but did not typically test, causal mediators such as housing, employment,
food security, bias, discrimination, stress, and stigma. As hypothesized, the review found that community
supervision may increase risk for metabolic syndrome and reduce access to health care compared with
no justice-involvement. However, causal inference from these studies was limited due to the fact that
most presented only descriptive statistics such as trends over time and did not include adjusted analyses.
Furthermore, the majority of studies defined criminal justice involvement as a composite measure
including arrest, community supervision, or incarceration or looked at a single type of involvement, which
prevented comparison of probation and incarceration. The review highlighted the lack of standard
definitions of justice involvement and the limited number of national studies that measure community
supervision exposure in their sample. Nonetheless, despite methodological limitations, the review findings
mainly supported the hypotheses and causal mechanisms tested in this dissertation.

In Chapter 3, which tested the effect of criminal justice involvement on metabolic syndrome, the

findings did not fully support the hypothesis that justice involvement increases risk for metabolic
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syndrome by reducing access to resources such as housing, employment, education, which leads to
increased stress. Neither incarceration history nor probation increased risk for metabolic syndrome
among young adults ages 24-32, after controlling for potential confounders. While there was no main
relationship between exposure and disease, there was a relationship between exposure and some
mediators. Justice involvement was associated with increased risk for financial stress and low educational
attainment, but only low educational attainment was associated with metabolic syndrome risk, after
accounting for confounders. These findings suggest that justice involvement and lack of normal
credentials may not activate the hypothesized pathways that increase risk for metabolic syndrome or
perhaps not in the time period that this study explored. Alternatively, given the high proportion of the
sample that had metabolic syndrome, the findings might reflect a ceiling effect where the prevalence of
the outcome made it difficult to discern a difference between exposed and unexposed individuals. The
findings suggest that while justice involvement may not increase risk for metabolic syndrome, it negatively
impacts educational attainment and financial stress but not unemployment.

In contrast to Chapter 3, data from Chapter 4 were in line with the hypotheses and suggested
incarceration and probation increase risk for unmet need for health care and lack of insurance coverage
compared with no justice involvement, after controlling for individual and contextual factors that might also
influence justice involvement and access to care. However, while there were small variations in the risk
ratios, there was no appreciable difference between probation and incarceration. These findings indicate
that incarceration, even when for a relatively short duration or frequency, and probation, can negatively
impact access to health care. They are consistent with a hypothesis that isolation, stigma, or both causal
mechanisms may reduce the likelihood of seeking care or enrolling in health insurance.

In sum, the results from this dissertation provided inconsistent support for existing theory and the
findings aligned with some hypotheses, but not all. As anticipated, the literature identified in the scoping
review appeared to support the hypotheses tested in this dissertation that incarceration and community
supervision increase risk for poor health and reduce access to care, and that potential causal pathways
may include isolation, harmful environments, and stigma. However, the literature is limited due to lack of
adjusted models, formal testing of mediators, and few standard or comparable measures of exposure and

outcomes. Unexpectedly, Chapter 3 results did not support the hypothesized association between justice
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involvement and metabolic syndrome. In addition, justice involvement was associated with reduced
access to two normal credential mediators (financial stress and low educational attainment) but only low
educational attainment was associated with metabolic syndrome risk. Findings from Chapter 4 supported
a relationship between justice involvement and reduced access to care. However, incarceration was not
more harmful than probation, so the findings were not consistent with the dose-response effect identified
in other studies on this topic.

There are a number of potential factors which may have led, erroneously, to not all hypotheses
being supported, both the lack of main effect in Chapter 3 and the dose-response in Chapter 4. First, the
time frame may have been sufficient to detect differences in health care access outcomes but not
metabolic syndrome risk. Outcome and exposure were measured concurrently which may not have
provided follow-up time to detect an effect for metabolic syndrome, though it was sufficient for insurance
and unmet need. Second, justice involvement was less extensive than hypothesized, the majority of those
with justice involvement exposure reported being incarcerated once and for less than a year which may
have contributed to lack of a main effect in Chapter 3. In relation to dose-response, there was greater
overlap between incarceration and probation than anticipated and the justice involvement measure may
not have sufficiently distinguished between incarceration and probation. The proportion of individuals
with only probation were a minority, rather than a majority of respondents; over half of the justice-involved
participants had both community supervision and incarceration experiences. This may reflect the fact that
community supervision can operate as a gateway to incarceration, rather than an “off-ramp” from the
justice-system. Furthermore, incarceration experiences and probation experiences differ greatly due to
the type of prison or jail, the crime committed, and jurisdictional variations in probation supervision. The
exposure measures available in AddHealth do not fully reflect the heterogeneity of incarceration or
probation experiences in the US. Thus, timing and measurement of forms of justice involvement proved
more difficult than expected and may have contributed to the inconsistent findings in the empirical aims
and lack of dose-response.

Based on these limitations, in future studies | would incorporate additional Waves of AddHealth
data (once available) and conduct a longitudinal analysis. Longitudinal data would help assess if the

Chapter 3 null results persist or if there are long-term differences in metabolic syndrome risk when
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comparing justice-involved with non-justice-involved individuals. For both health and access to health
care outcomes, longitudinal data may reduce some of the limitations of using concurrent measures of
exposures, mediators, and outcomes and may serve to better detect the impact of justice involvement
over an extended period of time. Additional research may continue to consider different forms of justice-
involvement, the role of causal pathways, and the underlying mechanisms that contribute to divergent
findings with regard to chronic disease and access outcomes in formerly incarcerated and probation
populations. While there will likely remain an overlap between forms of involvement which may prevent
comparison of incarceration with probation, perhaps future Waves of AddHealth will allow exposure
construction that incorporates additional aspects of duration and frequency of justice-involvement to
better assess the impact of different levels of justice involvement. However, the issue of broad overlap
may persist.

The Wave V data from AddHealth also provide the opportunity to test the health care access
theory from a policy perspective because they include health care access data following the
implementation of the Affordable Care Act which would allow assessment of the impact of policy reforms
on justice-involved participants. The ACA aimed to increase access for marginalized populations,
including justice-involved individuals, but the Wave Ill and IV data used in this dissertation was collected
before the implementation of the ACA. Using Wave V data could also test whether the Chapter 4 results
differ in the post-ACA era. One would expect that the insurance coverage and unmet need indicators will
improve for the entire sample (e.g., more insurance and less unmet need) but those with incarceration or
probation history may still have less access to healthcare than those with no justice involvement.

While Chapter 3 did not confirm that justice involvement had a harmful impact on metabolic
syndrome specifically, the findings warrant further consideration given the fact other studies support the
theory of justice involvement having a harmful impact on health. Further research may benefit from
exploring the longitudinal impact to assess if the effects documented in Chapters 3 and 4 of this
dissertation change or if they endure overtime. The null findings suggest that either the theory is incorrect
with respect to justice involvement, stress and cardiometabolic outcomes, or there are methodological
artifacts related to the time period of study or the prevalence of the outcome (threshold effect) that explain

the null findings.

143



In conclusion, while this dissertation did not confirm all of the hypothesized harms, or a dose-
response effect, the results suggest that justice involvement has detrimental impacts on normal
credentials and access to care. They confirm the prior assumption of this dissertation that experiencing
probation or incarceration is disruptive and harmful to health care access and social outcomes. Although
there was not a relationship with metabolic syndrome risk, the reduced access to care suggests that
justice involvement may still be a relevant concern for some health outcomes such as substance abuse,
mental health, or chronic and infectious diseases where lack of treatment or missed medications can
impact morbidity and mortality. The findings related to unmet need for care, insurance, educational
attainment, and financial stress related to housing insecurity suggest that integrated programs which
connect education, housing, health, and justice systems could benefit individuals under correctional
supervision. This is an important finding given the fact that justice involvement has a detrimental impact
on some normal credentials which are known social determinants of health as well as on health care
access. There are existing programs that aim to address stigma, isolation, and lack of continuity between
correctional and community health providers and improve access to care. Research can serve to further
evaluate the impact of policies, programs, and underlying mechanisms that aim to reduce unintended
consequences of justice involvement. Furthermore, the findings support a growing consensus that
reducing the overall criminal justice population (whether incarcerated and under community supervision)
could have positive effects, at least for access to health care, some normal credentials, and perhaps

health outcomes that are sensitive to access to care.
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