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ABSTRACT

Background Despite an established association of
criminal legal system (CLS) involvement with poor mental
health, it has been challenging to estimate a long-term
causal effect among youth. This study examined the
effects of CLS involvement on mental health outcomes
among youth in the USA over 10 years.

Methods \We used data from 5611 youth from the
National Longitudinal Survey of Youth 1997 (2000—
2010). Using the parametric g-formula, we estimated the
risks of (1) depressive symptoms (defined by the Mental
Health Inventory 5-item version) and (2) self-reported
emotional, mental health or psychiatric problems at the
end of the study, adjusted for confounding. To quantify
the effect of CLS involvement, we calculated differences
in the risks under the natural course of CLS involvement
vs under two interventions: (1) removing arrests and
incarcerations ('no CLS involvement’) and (2) removing
incarcerations only, with 95% Cl derived from 300
bootstrap samples.

Results The end-of-follow-up risk was 9.5% for both
depressive symptoms and mental health problems
under the natural course of CLS involvement. The 'no
CLS involvement' intervention was estimated to lower
the risks for depressive symptoms and mental health
problems by 0.4 (95% Cl —0.8 to —0.04) and 0.6 (95%
Cl —1.0 to —0.3) percentage points, respectively. The
estimates for 'no incarceration’ did not provide evidence
of an effect.

Conclusion Our findings support the hypothesis that
CLS involvement, especially arrests, contributes to poor
mental health among youth in adulthood and reaffirms
that CLS involvement is a social determinant of mental
health in this population.

INTRODUCTION

Juvenile interactions with the criminal legal system
(CLS) are common in the USA; at least 1 in 100
people under age 18 was arrested in 2020." CLS
contacts, regardless of the nature or severity, are
negatively associated with mental health outcomes,
with such associations reported among general
adult populations and among youth.”'* There are
multiple theoretical explanations for these associ-
ations. First, CLS encounters may be distressing;
for example, police encounters can be violent and
traumatic.”® Second, individuals with CLS contacts
may experience social deprivation through stigma-
tisation, disrupted family relationships and employ-
ment difficulties.'*"® Social deprivation may be

' Zachary Shahn,"? Katarzyna Wyka," Kristin Turney @,

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The association between interactions with the
criminal legal system (CLS) and poor mental
health outcomes is well-established in the USA,
but it remains challenging to investigate a
long-term causal effect from CLS involvement
among youth due to limitations in existing
observational studies, many of which are cross-
sectional or, if longitudinal, do not account for
treatment-confounder feedback (ie, how CLS
involvement and mental health affect each
other over time).

WHAT THIS STUDY ADDS

= This study is the first application of the
parametric g-formula to address bias from
treatment-confounder feedback in research
on CLS involvement and mental health. We
provide causal evidence of modestly increased
risks for depressive symptoms and mental
health problems in adulthood among youth
with CLS involvement over a 10-year period,
demonstrating long-term harm to mental health
from CLS involvement over the life course.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= CLS involvement is a salient social determinant
of mental health in the youth population.
Negative, long-term public health consequences
must be considered in policymaking that affects
the chance of youth and young people having
contact with the CLS, especially among those

most disproportionately exposed to the CLS.

biologically embodied as poor health over the life
course (as suggested by the ecosocial theory)'; it
may also contribute to stress and chronic strains,
which can affect mental health (stress process para-
digm)."® Given these potential harms, it is unsur-
prising that some scholars caution long-lasting
health impacts of CLS involvement among young
people.”

Despite a strong theoretical underpinning, it has
been challenging to unbiasedly quantify the mental
health impact of CLS involvement among youth
over the life course and to document a causal rela-
tionship. Many studies have used cross-sectional
data with an ambiguous temporal relationship
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between CLS involvement and mental health and were insuf-
ficient for inferring causality.” * > Furthermore, although CLS
involvement is often a repeated event over the life course,?’ !
one-time measurement of CLS involvement dominates the liter-
ature,?? %712 providing limited insights on how accumulation of
CLS encounters impacts mental health as youth transition into
adulthood.

To date, a few studies have used longitudinal data with
repeated measurement of CLS involvement to investigate the
CLS involvement-mental health relationship among youth.*™*°
These longitudinal studies, despite being conducted with meth-
odology that strengthens causal inference, may have biased find-
ings due to neglecting how CLS involvement and mental health
histories can affect each other as well as covariates over time, an
issue in epidemiology known as treatment-confounder feedback
loop.?* * Briefly, this issue arises because earlier CLS encounters
may impact subsequent socioeconomic status, mental health and
other confounders, which may in turn affect the subsequent like-
lihood of CLS encounters and later mental health.

Understanding the causal effects of youth CLS involvement
on mental health in adulthood has important public health and
policy implications, including improving programmes addressing
health needs of people with prior CLS involvement, docu-
menting long-term impacts of structural racism—a root cause
of CLS involvement—on population health,* and informing
CLS policy reform from a public health perspective. To better
understand the effects, we examined a national cohort of youth
from the National Longitudinal Survey of Youth 1997 (NLSY97)
over a 10-year period. We applied the parametric g-formula,* a
method for addressing treatment-confounder feedback loops, to
estimate the risks of select mental health outcomes under specific
trajectories of arrest and incarceration. By comparing the esti-
mated risks of these outcomes under the natural course of CLS
involvement and under hypothetical interventions of removing
CLS encounters, we quantified the effects of CLS involvement
on mental health.

METHODS

Data source

We analysed the public use dataset of the NLSY97 in this study.
The NLSY97 is an ongoing longitudinal study among 8894 youth
born between 1980 and 1984, sampled from 6819 US house-
holds. The respondents were first interviewed in 1997 (between
12 and 18 years of age) and were followed annually until 2010
and biennially after. The NLSY97 collects data on various topics,
including education, employment, marriage, income, health and
CLS involvement.

Study population

We created a cohort from the NLSY97 of 5611 individuals
followed from 2000 through 2010 and with personal informa-
tion available every 2 years (figure 1). We chose a study period
between 2000 and 2010 because mental health questions were
asked biennially in this period. We included respondents inter-
viewed in 2000 and with data on CLS involvement history
between 2000 and 2002 (between time O (baseline) and time 1).
We randomly selected one person for households with multiple
respondents to ensure no spillover effect of CLS involvement on
mental health within the same household. Individuals identified
as other race and non-Hispanic (n=222) were excluded given
the small number and our inclusion of interaction terms between
CLS exposure and race/ethnicity in the analysis. After baseline,
3.8-8.5% of the respondents were censored at each time point

NLSY97 full sample

(n=8,984)

Kspondents not interviewed in 2000
» (no baseline confounder data)
K (n=904)
Respondents
interviewed in 2000
(n=8,080)
Respondents with no criminal legal

system exposure data between
2000 and 2002
(no baseline exposure data)
(n=542)

Ji

Respondents with
baseline exposure
data
(n=7,538)

Randomly selecting one person per
household, removing 1,705 respondents

1

Respondents
available at baseline
(n=5,833)

Respondents identified as other non-
Hispanic
{h=222)
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Analytic sample
(n=5,611)

Figure 1  Flowchart for creating the analytical sample. NLSY97,
National Longitudinal Survey of Youth 1997.

due to non-response and 4424 (79%) remained uncensored
through the end of the study.

CLS exposures

We used two time-varying, binary exposure variables that
measured whether a respondent had experienced any (1) arrest
or (2) incarceration during each 2-year interval between 2000
and 2010. They were defined using a series of questions in the
NLSY97 where respondents provided their arrest and sentencing
history since the previous interview. Additionally, we enhanced
incarceration status using information of current residence
(whether a respondent reported being in jail or prison). Incar-
ceration status was largely nested within the arrest status vari-
able because a person could be incarcerated only after getting
arrested. However, there were instances where a person was
not arrested but incarcerated in a period, for example, when the
person was arrested in the previous period and received an incar-
ceration sentence in the current period.
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Outcomes

We measured two binary outcomes at the end of the study period
(2010), depressive symptoms and mental health problems. We
defined depressive symptoms using a score of 52 or lower in
the Mental Health Inventory S-item version (MHI-5) (0-100),
which measured the frequency (all, most, some or none of the
time) of feeling (1) happy, (2) nervous, (3) calm and peaceful,
(4) downhearted and blue and (5) down in the past month.*
A cut-off of 52 has been used to detect severe depressive symp-
toms in prior research.’® We defined mental health problems by
an affirmative response to either one of the self-reported items:
(1) an emotional, mental health or psychiatric problem treated
by a mental health professional in the past 12 months or (2) an
untreated emotional, mental or psychiatric problem that caused
the respondent to miss at least one full day of usual activities in
the past 12 months.

Confounders

We selected confounders based on substantive knowledge about
the association between CLS involvement and mental health.
Our time-fixed confounders, measured at or before baseline,
included sex, race/ethnicity, household poverty level, prior
arrest, prior participation in illegal activities, presence of both

parents at residence and parental educational attainment. Our
time-varying confounders were measured every 2 years between
2000 and 2008 and preceded exposure measurement (eg, for
CLS involvement between 2000 and 2002, confounders were
measured in 2000). They included age, marital status, child-
bearing status, school enrolment, educational attainment, full-
time employment, participation in any government welfare
programmes, illicit drug use, low social support, binge drinking
and history of depressive symptoms (see table 1 for confounder
definitions).

Statistical analysis

Imputation

Most variables contained little missing data (<5%, except for
parental education attainment and household poverty level,
of which 7% and 25% were missing, respectively). We singly
imputed missing data before performing the parametric g-for-
mula to increase statistical power. The approach of single impu-
tation within bootstrap samples has been employed previously in
g-formula analysis.”” Though due to practicality, we performed
imputation before bootstrapping. We conducted imputation for
each time point sequentially among those not censored using

Table 1 Definitions of time-fixed and time-varying confounders
Variable Definition Variable type
Time-fixed confounders
Sex Biological sex, measured in 1997 Binary
Race/ethnicity Race and ethnicity status, measured in 1997 Categorical (black non-Hispanic,

Prior arrest Ever arrested before 2000

Prior participation in illegal
activities

Ever participated in the following activities before 2000 (ranging from 0 to 5): (1) destroying property, (2)

Hispanic, white non-Hispanic)
Binary
Categorical (0, 1, 2+)

Household poverty level

Presence of both parents at
residence

Parental educational
attainment

Time-varying confounders*
Age
Marital status
Childbearing status
School enrolment
Educational attainment

Full-time employment
Welfare programme

participation
lllicit drug use
Low social support

Binge drinking

Depressive symptoms
(history)

stealing >US$50, (3) committing other property crime, (4) assaulting someone and (5) selling illegal drugs
Ratio of household income to federal poverty level in the previous year, measured in 1997

Had both parents (who might not be biological parents) in the household based on the household roster
information in 1997

Educational attainment of residential parents (who might not be biological parents), taking the highest
among the two, measured in 1997. If only one parent’s information is available, take the information as is

Age at interview

Married at the time of interview

Had any biological children (regardless of living in the same household or not) at the time of interview
Enrolled in school at the time of interview

Number of years of education completed at the time of interview

Whether the average weekly number of hours worked in the previous year was at least 35 hours
Participated in any government welfare programme in the previous year

Used ‘hard’ drugs or other substances not prescribed by a doctor since the last interview (excluding
marijuana and alcohol)

A positive status was given to respondents who reported no one to turn to when there was an emotional
or personal relationship problem

Had at least five drinks for male respondents and four drinks for female respondents on one occasion in
the past 30 days

Whether the MHI-5 score <52. The MHI-5 measured the frequency (all, most, some or none of the time) of
feeling (1) happy, (2) nervous, (3) calm and peaceful, (4) downhearted and blue and (5) down in the past
month and was standardised into a scale of 0-100.

*Time-varying confounders were measured in 2000, 2002, 2004, 2006 and 2008.
MHI-5, Mental Health Inventory 5-item version.

Categorical (<100%, 100% to
<200%, 200+%)

Binary

Categorical (below high school,
high school graduate, some college,
college graduate)

Continuous

Binary

Binary

Binary

Categorical (below high school (<12
years), high school graduate (12

years), some college (13-15 years),
college graduate (16+ years))

Binary
Binary

Binary
Binary
Binary

Binary
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chained equation. In general, we included all time-fixed vari-
ables, all concurrent and previous (both imputed and observed)
time-varying variables and 2-way interactions between the expo-
sure variables and sex or race/ethnicity in imputation. The R
mice package was used.?®

Parametric g-formula

We applied the parametric g-formula to estimate the outcome
risks under two hypothetical interventions, (1) no arrest nor
incarceration (‘no CLS involvement’) and (2) no incarceration,
and compared them to outcome risks under the natural course
of CLS exposure over the study period. The first intervention
removed both arrests and incarcerations, whereas the second
allowed a natural course of arrests but removed all incarcera-
tions. The resulting risk differences quantified the effect of (1)
CLS involvement or (2) incarceration alone on the outcomes.

Details about implementing the parametric g-formula have
been described elsewhere.”* Briefly, we first used the observed
data to model the time-varying confounders, exposures and
the end-of-follow-up outcomes as a function of the time-fixed
confounders and the history of the time-varying confounders
and exposures. Next, we applied the model fit to simulate popu-
lation trajectories and obtain outcome risks under the natural
course of the exposures and under the interventions with 10000
randomly sampled (with replacement) persons from the study
population. We calculated the risk differences between the
natural-course and intervention scenarios of the exposures and
obtained the 95% Cls with 300 bootstrap samples.

Generally, all models of confounders and exposures included
the following predictors: all time-fixed variables, all time-
varying variables at the previous (t-1) and, if already modelled,
the current (t) time points, quadratic function of time, and
interactions between CLS exposures and sex, between CLS
exposures and race/ethnicity, between school enrolment and
age and between educational attainment and age. The outcome
model did not require time as a predictor and was otherwise
similarly specified (see table 2 for details in model specifica-
tion and the order in which the time-varying variables were
modelled). Logistic and multinomial logistic models were used
to model binary variables and categorical variables, respectively.
We examined model misspecification by comparing the natural-
course outcome risk estimates from g-formula to the observed
risks and by comparing the means of the simulated confounder
and exposure data against the observed means through plot-
ting.”” *° The parametric g-formula applies an implicit inter-
vention of no censoring to account for informative censoring
(by assuming exchangeability for censoring conditional on our
measured covariates). Thus, the observed data (where there was
censoring) were weighted to the inverse probability of censoring
(IPC) to ensure proper comparison with the g-formula estimates
(where there was no censoring) (see table 2 for censoring model
specification).*”

We used the R gfoRmula package.’! We did not incorporate
the NLSY97 survey weights in this analysis due to limitation of
the package, so effect estimates pertain to the analytical sample
and not necessarily to the broader NLSY97 target population.

Sensitivity analyses

We conducted multiple sensitivity analyses. First, we conducted
a complete case analysis excluding respondents with incomplete
data at each time point (treated as censored) (baseline n=3719).
Second, we explored different ways of specifying histories of
confounders and exposures, including using (1) the cumulative

Table 2 Parametric g-formula model specification

Variable Model specification

Time-fixed confounders.

Time-varying age and its quadratic term.t

Time-varying confounders and both CLS exposure variables at t

were included only after they have been simulated.

» Time-varying confounders, except educational attainmentt,
and both CLS exposure variables at t-1.

» Quadratic function of time.

» 2-way interaction between CLS exposure§ at t-1 and sex or
race/ethnicity.

» 2-way interaction between educational attainment or school

enrolmentq and age at t.

Time-varying >
confounders >
and exposures®  »

Time-fixed confounders.

Age at t=4and its quadratic term.

Time-varying confounders and both CLS exposure variables

att.

» Time-varying confounders, except educational attainment, and
both CLS exposure variables at t-1.

» 2-way interaction between CLS exposure§ at t and sex or race/
ethnicity.

» 2-way interaction between educational attainment or school

enrolment at t and age at t.

Outcome (t=4) »

vy

Time-fixed confounders.

Time-varying age and its quadratic term.t

Time-varying confounders and both CLS exposure variables

att.

» Time-varying confounders, except educational attainment, and
both CLS exposure variables at t-1.

» Quadratic function of time.

» 2-way interaction between CLS exposure§ at t and sex or race/
ethnicity.

» 2-way interaction between educational attainment or school

enrolment at t and age at t.

Censoring >

vy

*We modelled in the order of demographic characteristics, socioeconomic status and
mental health risk factors regardless of the hypothetical intervention and the outcome
of interest. Specifically, we modelled in the following order: marital status, childbearing
status, school enrolment, educational attainment, full-time employment, programme
participation, illicit drug use, low social support, binge drinking and history of depressive
symptoms. We modelled the exposure variables, arrest and then incarceration, after
simulating all the confounders.

tThe R gfoRmula package does not allow inclusion of time-varying variables that do not
require modelling. As such, we could not use the actual ages at which the interview took
place at each time point. We instead included an approximate age at each time point (t)
by adding 2 x t years to the age at time 0 (2000 interview).

$When educational attainment at t was included, educational attainment at t-1 was
excluded because of the high collinearity between the two variables.

§A binary indicator for being arrested or incarcerated was used.

9flEducational attainment or school enrolment at t if the variables were already simulated
orelse at t-1.

CLS, criminal legal system.

average up to t-1 and (2) the values at both t-1 and t-2. Third, we
explored six other sequences of the time-varying confounders
being modelled (including three random sequences). Fourth, we
repeated the analysis for the outcome of mental health prob-
lems using the measurement from 2011 instead of 2010. Fifth,
we replaced the definition of depressive symptoms (for both the
outcome and confounder) with an MHI-5 score of 60 or lower,
which has been used to detect moderate to severe depressive

symptoms.*®

RESULTS

Baseline characteristics

The 5611 respondents in this study were fairly similar to those
excluded from the study (n=3373) in select characteristics
measured in 1997, except for race/ethnicity (other non-Hispanic
persons: 0% vs 9.9%; white non-Hispanic persons: 51.8% vs
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Table 3 Baseline characteristics of the study population, overall and
by censoring status (n=5611)

% or mean (SE)

Overall Not censored  Censored

Characteristics (n=5611) (n=4424) (n=1187)
Age (years) 17.9 (1.4) 17.9 (1.4) 17.9 (1.5)
Sex

Female 493 51.5 41.0

Male 50.7 48.5 59.0
Race/ethnicity

Black non-Hispanic 27.2 27.8 249

Hispanic 21.0 20.6 225

White non-Hispanic 51.8 51.6 52.6
Household's federal poverty level%

<100% 23.0 23.1 22.8

100-199% 21.0 214 19.5

200+% 55.9 55.5 57.6
Prior history of arrests 19.2 18.1 235
Prior participation in illegal activities (0-5)*

0 45.5 45.8 441

1 243 249 22.3

2+ 30.2 293 335
Presence of both parents at residence 63.9 63.7 64.4
Parental educational attainment

Less than high school graduate 17.8 17.7 18.3

High school graduate 31.7 316 321

Some college or associate degree 25.6 25.7 25.4

College graduate 249 25.1 24.2
Married 2.6 2.8 1.8
Childbearing status 9.0 9.0 8.8
School enrolment 66.9 67.9 63.1
Educational attainment

Less than high school graduate 62.5 62.2 63.6

High school graduate 25.2 254 246

Some college or associate degree 123 124 1.7

College graduate 0.0 0.0 0.1
Full-time employment 10.0 10.0 10.2
Participating in welfare programmes 7.0 73 6.0
lllicit drug use 6.8 6.8 6.8
Low social support 41 3.8 5.0
Binge drinking 214 21.2 221
Depressive symptoms 13.8 14.2 12.4
Arrested or incarcerated between time 0 11.0 10.1 14.7
and time 1
Arrested between time 0 and time 1 10.6 9.8 13.6
Incarcerated between time 0 and time 1~ 3.0 22 5.7

*Including destroying property, stealing >US$50, committing other property crime,
assaulting someone and selling illegal drugs (possible range=0-5).

44.7%) and household poverty level (income at 200+% of the
federal poverty level: 43.0% vs 36.6%) (online supplemental
table 1).

At baseline, the study population was on average 18 years
old and were evenly split between female and male respon-
dents (table 3). The majority were white non-Hispanic individ-
uals (51.8%), lived in households with income at least 200% of
the federal poverty level (55.9%) and lived with both parents
(63.9%). A quarter (24.9%) had at least one parent with a
college degree. Marriage (2.6%) and having any child (9.0%)
were uncommon, so were full-time employment (10.0%) and
participating in welfare programmes (7.0%). With respect to

mental health risk factors, illicit drug use (6.8%) and low social
support (4.1%) were rare, whereas binge drinking (21.4%) and
severe depressive symptoms (MHI-5 score <52) (13.8%) were
more prevalent. Most respondents did not have a history of
arrest before baseline (80.8%), but at least half had previously
participated in some illegal activities (eg, destroying property)
(54.5%). Between time 0 and time 1, 10.6% experienced arrests
and 3.0% experienced incarceration.

The 1187 censored respondents were similar to the 4424 who
remained throughout the study; most differences were fewer
than 5 percentage points (PP), except sex and arrest history

(table 3).

End-of-follow-up outcome risks

Between time 1 and time 4 (the end of the follow-up), a declining
percentage of respondents had arrests (from 8.2% between time
1 and time 2 to 5.6% at the end) and incarceration remained
rare (2.5-3.3% across time). The median length of incarceration
over the study period was 7 months. We observed 426 (9.6%)
respondents with severe depressive symptoms and 423 (9.6%)
with self-reported mental health problems at time 4 among the
4424 uncensored respondents (average follow-up length among
all=8.8 years).

From the g-formula analysis, when our study population
followed the natural course of CLS involvement, the estimated
risk at time 4 for severe depressive symptoms was 9.5% (95%
CI 8.8% to 10.5%) and was 9.5% (95% CI 8.6% to 10.4%) for
mental health problems (table 4). A hypothetical intervention of
no CLS involvement changed the risks to 9.1% (95% CI 8.2% to
10.1%) and 8.8% (95% CI 7.9% to 9.8%), respectively, with a
statistically significant reduction in the risks (risk difference (RD)
for depressive symptoms: —0.4 pp, 95% CI —0.8 to —0.04; RD
for mental health problems: —0.6 pp, 95%CI —1.0 to —0.3)
(table 4). This decrease resulted from the removal of arrests and
incarcerations in 27.6% of the study population over the study
period. A hypothetical intervention of no incarcerations (while
allowing a natural course of arrests) did not significantly change
the risks for any of the outcomes (RD for severe depressive
symptoms: 0.08 pp, 95%CI —0.4 to 0.4; RD for mental health
problems: —0.08 pp, 95% CI —0.4 to 0.2) (table 4).

We observed little discrepancies between the IPC-weighted
observed estimate and the g-formula natural course estimate for
each outcome (depressive symptoms: 9.42% vs 9.47%; mental
health problems: 9.37% vs 9.46%). We also observed similar
trajectories of the mean confounder and exposure values over
time between the observed and simulated data (online supple-
mental figure 1).

Sensitivity analyses

The sensitivity analyses showed generally similar risk differ-
ences and 95% ClIs as the ones from the main analysis, with the
complete case analysis showing statistically non-significant and
relatively different results, where the risk difference was 0.05
pp for depressive symptoms (95% CI —0.6 to 0.5) and —0.2 pp
(95%CI —0.8 to 0.1) for mental health problems (online supple-
mental table 2).

DISCUSSION

Using longitudinal data collected from a US youth cohort, we
explored how hypothetically removing CLS involvement affects
mental health at the end of a 10-year follow-up period. We
found evidence that CLS involvement has a modest effect on
mental health, with a modest reduction in the risks of severe
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Table 4 Outcome risks under the natural course of CLS involvement and hypothetical interventions on CLS involvement and the corresponding risk

differences

Risk under natural course,

Risk under intervention, Cumulative percentage

Outcome Intervention % (95% Cl) % (95% Cl) Risk difference (95%Cl) intervened
Depressive symptoms No CLS involvement* 9.5 (8.8 t0 10.5) 9.1 (8.2t0 10.1) —-0.4 (-0.8 to —-0.04) 27.6

No incarcerationt 9.5 (8.6 to 10.6) 0.08 (-0.4t0 0.4) 9.8
Mental health problems No CLS involvement™ 9.5 (8.6 t0 10.4) 8.8(7.9t09.8) —-0.6 (-1.0 to -0.3) 27.6

No incarcerationt 9.4 (8.4t010.3) —0.08 (-0.4100.2) 9.8

300 bootstraps were used. Bold text indicates statistically significant difference (p<0.05).
*No arrest nor incarceration.

tNo intervention on arrest, which followed the natural course.

CLS, criminal legal system.

depressive symptoms and mental health problems in adulthood
had none of the youth experienced any arrest or incarceration.
We did not find evidence suggesting adverse impacts on mental
health from incarceration alone.

Our findings are consistent with previous findings about a
deleterious association between CLS contacts and mental health
outcomes in the general and youth populations,”* and suggest
compromised psychological well-being from CLS exposures
among youth over time. Given that arrest events substantially
outnumbered incarceration events in our data, the observed
harmful effects likely primarily resulted from arrests. Arrest
experiences may impair mental health through various mech-
anisms. First, individuals with an arrest history are stigmatised
at both the structural and individual levels (eg, perceived as
deviating from social norms; interpersonal discrimination);
such stigmatisation may have downstream impacts on health
outcomes, including mental health." Indeed, stigma is consid-
ered a social determinant of health that contributes significantly
to health inequities.”* Second, having a criminal arrest record,
regardless of the outcome, may bring negative consequences
to life, including personal relationships and opportunities for
employment and housing.** Reduced social capital and finan-
cial strains are linked to psychological distress and mental health
symptoms.***

Despite a significant adverse effect of CLS involvement on
the outcomes through arrests, we did not observe similar harms
from incarceration. Incarcerations are often considered more
severe CLS exposures than arrests, with potentially more harms
to mental health due to possible exposures to solitary confine-
ment and enduring community reintegration after release.'® >
However, incarceration events were rare in our youth popu-
lation and thus might not have observable impacts with our
modest sample size. Moreover, the relationship between incar-
ceration and health is intricate, as prison environments may
provide unique opportunities for access to healthcare.’” Addi-
tionally, incarcerated individuals may become religious to cope
with stigma from imprisonment and prior research has shown a
protective association between religiosity and depression.*®

The estimated effect sizes from our study were modest.
Although not shown, among those who had ever been arrested
over the study period, a majority experienced arrests at only one
time point. It would be unlikely that such an exposure could
lead to a severe long-term mental health consequence. That
said, the presence of any effect is noteworthy and suggests the
importance of considering the elevated risks for poor mental
health among young people with prior CLS involvement. This
study also has policy implications. Our findings are suggestive
of potential public health benefits of replacing law enforcement
with diversion programmes or policies minimising CLS contact,

a scenario like the hypothetical intervention of removing arrests
and incarcerations explored in this study. Diversion programmes
have been considered an alternative to juvenile justice system
and could reduce recidivism,* but their public health bene-
fits have not been widely studied. Our study provides indirect
evidence on the topic; however, understanding the impacts from
such a policy change would require evaluation accounting for
systemic changes to the society from the proposed policy, which
could be different from the observed average individual effect
from this study.

Strengths and limitations

The main strength of our study was the study design. We applied
the parametric g-formula to a 10-year longitudinal dataset with
comprehensive confounders and clear temporal relationships
between the confounders, exposures and outcomes, strength-
ening our ability to infer causality. This study is also among
the first to address time-varying confounding and treatment-
confounder feedback loops in the relationships between CLS
involvement and health outcomes.

Our study also has limitations. First, as with any observational
study, we cannot rule out bias from unmeasured confounding.
For example, we did not have information about parental CLS
involvement and involvement in illegal violent activities (which
might affect one’s likelihood of encountering law enforcement).
We also lacked community-level contextual factors, such as
poverty and crime rates, which may influence the presence of
police officers in an area and are associated with mental health
resources. The largest available geographical region in the public
use NLSY97 dataset is the county, which is arguably too large to
meaningfully capture community-level context. There may also
be measurement error in our confounders (eg, drug use was not
current but was based on retrospective reporting) and CLS expo-
sure (eg, self-report bias). Nonetheless, our study is one of the
few with rich information on confounders and CLS exposure.
Second, g-computation is subject to bias from model misspec-
ification. However, our sensitivity analyses showed reasonable
robustness of our findings to different model specifications,
and we also observed similar natural-course estimates between
the IPC-weighted observed data and our parametric g-formula
analysis. Third, our exposure measures had limitations. We did
not examine ‘dosage’ of CLS encounters. We were also unable
to investigate mental health impacts from other CLS contact,
such as police stops, which have a well-established association
with poor mental health," *° nor could we tease out if our find-
ings were driven by police stops (but not necessarily the expe-
rience of arrest). Future research examining the drivers through
which CLS contact affects mental health is warranted. Fourth,
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our findings may not be generalisable to the original NLSY97
target population (youth born between 1980 and 1984) or other
populations with different distributions of confounders and
exposures. Further, the youth population in this study is likely
distinct from the one in the present day. Mental health impacts
from CLS involvement may be amplified or modified in the
presence of additional stressors unique to the current time (eg,
social media, COVID-19 pandemic experiences). Fifth, we were
unable to conduct stratified analysis by sex or race/ethnicity due
to small sample size within strata. Given that some demographic
subgroups (eg, black men) are disproportionately exposed to and
impacted by the CLS, future studies on subgroup-specific effects
and differences across subgroups are warranted.

CONCLUSIONS

Our study provides causal evidence on the negative impacts of
CLS involvement on mental health. Our findings suggest that
arrests, despite being a less serious form of CLS involvement,
can contribute to depressive symptoms and mental health prob-
lems in adulthood, and that interactions with the CLS at a young
age can negatively affect mental health over the life course. Our
study also reaffirms that CLS involvement, often rooted in struc-
tural oppression and targeted social control of communities of
colour, is a social determinant of health and warrants attention
in public health programming addressing social determinants.
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