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Abstract 
Recent theoretical and empirical work has drawn increased attention to the role that 
mental and physical health can play in promoting life-course success and desistance 
from crime. This study integrates literature on youth development with the health-based 
desistance framework to investigate a key developmental pathway through which health 
influences desistance among system-involved youth. Using multiple waves of data from 
the Pathways to Desistance Study, the current study uses generalized structural equation 
modeling to examine whether and to what extent mental and physical health influence 
offending and substance use directly and indirectly through psychosocial maturity. Find-
ings indicate that both depression and poor health stall the development of psychosocial 
maturity, and that those with higher psychosocial maturity are less likely to engage in 
offending and substance use. The model provides general support for the health-based 
desistance framework, finding an indirect process linking better health states to norma-
tive developmental desistance processes. Results hold important implications for the 
development of age-graded policies and programs geared toward promoting desistance 
among serious adolescent offenders both within correctional and community settings.

Keywords Health · Depression · Psychosocial Maturity · Young Adulthood · 
Desistance · Crime · Substance Use

Introduction 

Young adulthood, the period from 18 to 25 in which individuals are freed from childhood 
dependencies but have not yet fully entrenched themselves with normative responsibili-
ties of adulthood, is a crucial developmental period in the life course (Bonnie et al., 2015) 
where greater attention should be paid to desistance processes (e.g., see Laub & Sampson, 
2001, p. 55). This life stage is especially critical in cultures that enable long periods of 
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role exploration (Arnett, 2000). While youth transition to adulthood with effectively full 
cognitive capacities, their psychosocial capacities are still developing well into their twen-
ties (Icenogle et al., 2019), and have a direct relationship with desistance (Monahan et al., 
2009, 2013; Steinberg, 2014). Although psychosocial maturity may be part of a complex 
maturation process (Rocque, 2015), it is evident that the ability to make rational deci-
sions is compromised by immaturity. Furthermore, youth who are more immature may 
be less oriented towards adult roles, such as work (McCuish et al., 2020). Piotrowski et al. 
(2014) contend that “when undertaking adult roles does not coincide with achieving a 
certain level of psychosocial maturity, it is not conducive to progressive changes in iden-
tity, i.e., an increase in a sense of adulthood, and an increase in the number/strength of 
commitments and identification with them” (p. 60). Recognizing the importance of nor-
mative psychosocial development for aging out of crime, Monahan and colleagues (2013) 
have called for the identification of “risk factors for delayed development of psychosocial 
maturity across adolescence and adulthood” (p. 1103). More recently, a similar call has 
been made by Ozkan and Worrall (2017) who argue for more research on the “forces that 
shape psychosocial maturity directly” (p. 837).1

Mental and physical health issues among young adults are a serious concern 
and have the potential to adversely affect psychosocial maturity development 
and offending. For example, recent research suggests that nearly half of young 
adults struggle with mental health issues and more than one-third report unmet 
needs (Adams et  al., 2022). Regarding physical health, for example, well over 
half of young adults are either obese or overweight (Ellison-Barnes et al., 2021). 
Adding to a small body of research on possible sources of stunted psychosocial 
development, such as incarceration (Dmitrieva et al., 2012), the present research 
draws on health-related criminological perspectives (Fahmy & Mitchell, 2022; 
Jackson & Vaughn, 2018; Link et  al., 2019; Link et  al., 2020; Mallik-Kane & 
Visher, 2008; Wallace & Wang, 2020) and multidisciplinary research on psycho-
social development, health, and health behaviors (Galambos et al., 2008; Kuiper 
et  al., 2018; Reysen et  al., 2020; Westenberg et  al., 1999; Pailing & Reiners, 
2018) to examine whether and to what extent poor mental and physical health 
stall normative development and contribute to persistence in offending among 
a sample of justice-involved adolescent offenders. We begin by reviewing core 
ideas in health-based desistance and then explicate their relevance for the devel-
opment of psychosocial maturity. We then test these ideas using a sample of 
young adults who have been convicted of a serious or violent offense.

The Health‑based Desistance Framework

Complementing important research examining the role of physical health as 
a facilitator of crime (Stogner & Gibson, 2010; Stogner et  al., 2014), scholars 
have begun to unpack the effects of both mental and physical health for reentry 

1 Related, there is almost no applied research to date examining whether maturity can be elevated 
through interventions (Riggs Romaine et al., 2018; see also Mulvey et al., 2014).
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and reintegration success and desistance (Fahmy & Mitchell, 2022; Link et  al., 
2019; Mallik-Kane & Visher, 2008; Wallace & Wang, 2020). For example, draw-
ing widely on research in criminology and other disciplines, Link et  al. (2019) 
advanced a “health-based model of desistance” that draws attention to the roles 
that mental and physical health may play in a successful exit from crime. The 
model hypothesizes that the mental and physical health states that returning pris-
oners have at the time of release affect employment, positive family relations, 
and financial stability, which, in turn, influence the likelihood of desistance. An 
initial test of the model using data from US adults indicated several significant 
indirect pathways through which poor health increased recidivism and reincarcer-
ation through problems with employment, family relationships, and/or finances 
(Link et  al., 2019). Focusing on direct (or total) effects of health, Wallace and 
Wang (2020) found that better in-prison mental health and changes post-release 
were related to a lower likelihood of recidivism, whereas better in-prison physi-
cal health and changes post-release were related to higher recidivism. Thomas 
and colleagues (2015) also note evidence that poor physical health is associated 
with lower recidivism risk. It has been suggested that good physical health may 
be a necessary condition for both engaging in crime and rejoining society (Wal-
lace & Wang, 2020). Therefore, direct and indirect processes linking physical 
health to recidivism may differ (see Link et al., 2019) and possibly offset.

Compared to studies examining physical health on recidivism, there is a large 
literature on the association between mental health and offending (Blumenthal & 
Lavender, 2000; Link et  al., 2016; Silver, 2006); studies have documented sig-
nificant, yet modest, associations between crime and clinical factors including 
substance abuse (Steadman et  al., 1998), treatment non-compliance (Swanson 
et al., 1997), and psychotic symptoms related to the disorders themselves (Link 
et al., 1999). At the same time, mental illness as a risk factor for violence and 
other recidivism is low (Bonta et al., 2014), especially in comparison with basic 
demographic factors such as age and sex (Link et al., 1992). While much of this 
research has centered on the relationship between serious mental illnesses such 
as schizophrenia, schizoaffective, and bipolar disorders, it is also necessary to 
account for and assess the impact of more ubiquitous mental health conditions 
such as depression. In one longitudinal analysis of a sample of serious ado-
lescent offenders, depression was found to be a risk factor for aggressive and 
income-generating offenses (Ozkan et  al., 2019). Another recent study exam-
ined cross-lagged associations between depression (and anxiety) and offending 
and found that depression did not significantly influence offending over time; 
however, it should be noted that this study was unique in that there was more 
than 10  years between each wave of data collection (Huesmann et  al., 2019). 
Taken together, the effects of depression on offending may operate over shorter 
developmental time spans, perhaps over the course of months to years. Notably, 
while Ozkan and colleagues (2019) found depression to be linked to offending 
in their longitudinal models, they noted more inconsistent results when examin-
ing the contemporaneous associations between depression and offending in their 
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cross-sectional models. These findings hint that a developmental process may 
connect depression and offending.2

It is noteworthy that the concept of “health” is widening to include more holistic 
considerations (see Fahmy & Mitchell, 2022), which is consistent with arguments 
that correctional programming for adult offenders with narrow focuses on physical 
health alone may be insufficient for meeting often complex and multi-faceted health 
needs (Wallace & Wang, 2020). At a minimum, frameworks for health-based desist-
ance should seek to consider the impact of both physical and mental health (Link 
et al., 2019; Wallace & Wang, 2020) as well as consider possible indirect develop-
mental processes by which health states may promote desistance (Link et al., 2019). 
Several recent studies have examined both mental and physical health impacts on 
reintegration and desistance among adults returning home from prison (Link et al., 
2019; Wallace & Wang, 2020) as well as on the ability of adults with mental ill-
ness to make progress toward improving their relationship and employment situa-
tions (Link et al., 2020). Yet, the health-based desistance framework may be useful 
for understanding desistance across different periods of the life-course—including 
during young adulthood. Beyond health’s contributions to enabling social forces of 
desistance (e.g., employment) to take deeper root in adulthood, there is a need to 
consider whether mental and physical health also affects the more subjective forces 
of desistance (e.g., positive identity formation) (Link et  al., 2019, p. 566), which 
may be particularly the case during the transitional period to adulthood. To date, left 
largely unexamined is whether and to what extent poor health states disrupt or slow 
normative developmental processes.

Psychosocial Maturity Development and Health

The aggregate relationship between age and crime is curvilinear, with crime increas-
ing through adolescence and declining as youth enter young adulthood (Hirschi & 
Gottfredson, 1983; Laub & Sampson, 2003; Sampson & Laub, 2005). In viewing 
desistance as a developmental process (Bushway et al., 2003), psychosocial maturity 
is associated with a reduction in antisocial behavior (Monahan et al., 2009; Monahan 
et al., 2013; Ozkan & Worrall, 2017) and substance use (Fischer et al., 2007; Ozkan & 
Worrall, 2017; Riggs Romaine, 2019). Psychosocial maturation is a crucial develop-
mental process that involves attaining a functional level of autonomy and social respon-
sibility (Greenberger, 1984). Greenberger and Sorensen’s (1974) model of psychosocial 
maturity posits that individuals acquire autonomy when they have feelings of control, 
take initiative, and lack the need to depend on others (self-reliance); have a stronger 
clarity of oneself, consider life goals, internalize values, and obtain better self-esteem 
(identity); and develop work skills and experience more work-related aspirations and 
joy (work orientation).

2 There is some evidence to suggest that self-control may explain the association between depression 
and delinquency (Remster, 2014), but not all studies find support for self-control as a mediator of this 
relationship (Ozkan et al., 2019).
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Psychosocial maturity continues to develop beyond the teenage years—extending 
through age 25 (Monahan et al., 2013). In other words, this developmental facet continues 
to influence crime well into young adulthood. As prior research has demonstrated that 
youth with higher levels of psychosocial maturity are more likely to desist from crime 
irrespective of race/ethnicity (Rocque et al., 2019) and that psychosocial maturity may be 
a better predictor of desistance than age (Monahan et al., 2013; Pailing & Reniers, 2018), 
there is an ongoing need for research to identify factors that may contribute to the devel-
opment of this capacity (Monahan et al., 2013; Ozkan & Worrall, 2017). Recent research 
finds that social factors, such as school experiences (Abeling-Judge, 2021) and parent 
relationships (Abeling-Judge, 2020) are positively associated with psychosocial maturity. 
These findings echo McConochie et al.’s (1974) contention made decades ago that indi-
vidual characteristics intersect with socialization experiences and “maturing mental and 
physical capabilities to produce unique individual levels of psychosocial maturity” (p. 3, 
emphasis added).

While research utilizing the health-based desistance framework to understand 
developmental processes and desistance among troubled youth is scarce, there is 
some evidence consistent with theoretical expectations. For instance, prior research 
has demonstrated a correlation between psychosocial maturity and depression 
(Galambos et al., 2008; Morales-Vives & Dueñas, 2018; Pailing & Reniers, 2018). 
Galambos and colleagues (2008) found depression to be negatively associated with 
psychosocial maturity among individuals with and without motor disabilities; they 
suggest that those who are dealing with depression may have lower energy to com-
plete even basic tasks and thus may have reduced psychosocial maturation given 
inability to deal with challenges associated with the transition to adulthood. In addi-
tion to this potential mechanism, there may be a range of other dynamics that theo-
retically link the two, including that those with greater depression may, as a result, 
suffer from lower self-esteem, issues with self-concept and self-worth, and may 
derive less pleasure from success in conventional activities such as employment or 
other critical bonds to society. While even less research has examined the potential 
links between physical health and maturity (for an important exception, see Rey-
sen et al., 2020), it is similarly plausible that poor physical health could also affect 
psychosocial development. For example, regarding work orientation, youth who 
are unhealthy may be more likely to miss work, and certain health conditions may 
hinder the ability to perform the job itself. More generally, being in good physical 
shape likely confers a range of psychological benefits including an improved self-
esteem, a stronger sense of mastery, and internalizing the notion that a goal-focused 
initiative is a worthwhile pursuit that can achieve real benefits. That is, those in bet-
ter health are likely to be more self-reliant and to have a stronger sense of identity. In 
short, we suggest that symptoms associated with health conditions and poor health 
states likely delay the development of psychosocial maturity.

Despite the limited research, scholars have hinted at the importance of investigat-
ing the interconnections of health, psychosocial maturity, and behavior more care-
fully, including in the absence of direct effects between health and crime. For exam-
ple, Pailing & Reniers (2018) have suggested that “an effect between depression 
and risk-taking behavior could be indirect, through psychosocial maturity” (p. 10). 
As delinquent youth with mental health needs are especially likely to experience 
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difficulties adjusting to adult roles (Steinberg et al., 2004), it is critical to understand 
how health states indirectly influence offending during the transition to adulthood. 
While there is a growing literature on the role of health for life-course achievements 
and behavior change (e.g., Fahmy & Mitchell, 2022; Link et al., 2019, 2020; Mallik-
Kane & Visher, 2008; Wallace & Wang, 2020) and strong evidence linking psycho-
social maturity to offending (Monahan et  al., 2009; Monahan et  al., 2013; Ozkan 
& Worrall, 2017) and substance use (Fischer et al., 2007; Ozkan & Worrall, 2017; 
Riggs Romaine, 2019), it remains empirically unclear whether experiencing poor 
health may diminish individuals’ development of psychosocial maturity and thus 
stall normative desistance processes.

Drawing on the health-based desistance framework and the extant literature, we 
hypothesize that depression will be inversely related to psychosocial maturity, and 
that better self-rated physical health will be positively related to psychosocial matu-
rity. Further, we hypothesize that psychosocial maturity will be inversely related to 
offending and substance use. Finally, as consistent with the aforementioned direct 
effects, we hypothesize significant indirect effects linking mental and physical health 
states to behavior outcomes through their effects on the development of psychoso-
cial maturity.

Methodology

Data

Pathways to Desistance is a multi-site prospective 11-wave, 7-year study of 1354 
serious juvenile offenders (1180 male, 184 female). Pathways took place in Mari-
copa County (Phoenix), Arizona (n = 654) and Philadelphia County, Pennsylvania 
(n = 700). Participants were between the ages of 14 and 17  years at baseline and 
adjudicated delinquent (or found guilty in criminal court) of a serious offense. 
Offenses included felonies and more serious misdemeanor offenses (e.g., sex or 
weapons offenses). Drug offenses were capped at 15% of the male sample and all 
youth whose cases were transferred to adult court were considered eligible for the 
study (Schubert et al., 2004). Pathways had a 67% enrollment rate, and prior inves-
tigations with these data have revealed that significant differences exist between 
youth who did and did not enroll in the study. Non-enrolled youth had fewer prior 
arrests that led to formal charges than enrolled youth (1.5 vs 2.1, respectively), were 
older at their first arrest (14.2 vs 13.9, respectively) and adjudication (16.1 vs 15.9, 
respectively), and were less likely to be non-Hispanic Caucasian (20% vs. 25%, 
respectively; see Schubert et al., 2004 for further sample description). The present 
study focuses on young adulthood using data from Waves 7 to 10, along with some 
baseline (Wave 1) data.3 In addition to a theoretical focus on youth making the tran-
sition to adulthood, pragmatically, as we focus on both multiple health-based fac-
tors, the present study uses data from these later waves—when both measures have 

3 For clarity, we refer to the ‘baseline’ interview as Wave 1, and sixth follow-up interview as Wave 7, 
and so on.
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sufficiently valid data. Descriptive statistics are available in Table 1, and a bivariate 
correlation matrix between focal variables is available in Appendix Table 3.

Measures

Offending

The Self-Reported Offending inventory (see Huizinga et al., 1991) is used to create a 
variety measure of general offending. Respondents were asked whether they had engaged 
in the following delinquent acts: destroyed or damaged property; set fires; entered build-
ing to steal; shoplifted; bought, received, or sold stolen property; used checks or credit 
cards illegally; stole car or motorcycle; sold marijuana; sold other illegal drugs; car-
jacked someone; drove drunk or high; been paid for sex; shot someone; shot at someone; 
robbed someone with a weapon; robbed someone without a weapon; beaten up someone 
badly; beaten up someone as part of a gang; been in a fight; and carried a gun. Higher 
scores indicate a greater participation in a variety of delinquent acts. It is measured at 
both Waves 10 and 7, where it serves as an outcome and covariate, respectively.

Table 1  Descriptive statistics

a Wave 1 refers to the ‘baseline’ interview, and Wave 7 refers to the ‘Follow-Up 6’ interview and so on

Mean
(or %)

SD Min Max Waveª N

Outcomes
  Substance use 0.61 0.99 0.00 9.00 10 1169
  General delinquency 1.14 2.04 0.00 14.00 10 1169

Theoretical variables
  Health 3.17 0.71 1.00 4.00 8 1213
  Depression 0.40 0.62 0.00 3.67 8 846
  Psychosocial maturity 3.27 0.45 1.70 4.00 9 1202

Covariates
  Age 19.01 1.14 17.00 22.00 7 1232
  Male 86.4% - - - 1 1354
  Black 41.4% - - - 1 1354
  Hispanic 33.5% - - - 1 1354
  Other 4.8% - - - 1 1354
  SES 51.41 12.30 11.00 77.00 1 1354
  Phoenix 48.30% - - - 1 1354
  Expectations of success 3.64 0.91 1.17 5.00 7 1223
  Peer delinquency 1.61 0.73 1.00 5.00 7 1197
  Street time 0.72 0.39 0.00 1.00 7 1179
  Prior substance use 0.56 0.99 0.00 9.00 7 1231
  Prior offending 1.09 2.18 0.00 17.00 7 1231
  Prior psychosocial maturity 3.20 0.46 1.83 4.00 7 1227
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Substance Use

The Substance Use/Abuse Inventory (see Chassin et al., 1991) is used to form a vari-
ety measure of substance use. Respondents were asked to indicate whether they had 
used: alcohol; marijuana or hashish; sedative or tranquilizers; stimulants or amphet-
amines; cocaine; opiates; ecstasy; hallucinogens; inhalants; or nitrates, odorizers, or 
rush. Higher scores indicate use of a greater variety of substances during the recall 
period. As with offending variety, substance use variety is measured at Wave 10 and 
7, serving as an outcome and covariate, respectively.

Physical Health

Physical health is a subjective indicator of one’s overall self-rated health status (see 
Furstenberg, 2000). Self-rated health measures have been found to correlate with 
objective health statuses and serve as a proxy for global health (Wu et al., 2013). 
Respondents reported whether their overall health was “poor”, “fair”, “good”, 
or “excellent”. This question was part of a short healthcare inventory that asked 
respondents about their health insurance status and where they go when they need to 
see a doctor. Self-rated health is measured at Wave 8.4

Depression

Depression is measured using the depression subscale from the Brief Symptom Inven-
tory (Derogatis & Meslisarots, 1983). The BSI is a 53-item self-report measure assess-
ing the extent that individuals are bothered in the previous week by symptoms related 
to nine domains of psychological distress such as somatization, anxiety, phobia, and—
of central interest here—depression (e.g., “feeling no interest in things”, “feeling blue”, 
“feeling lonely”, “feelings of worthlessness”). Response options were coded not at all 
(0), a little bit (1), moderately (2), quite a bit (3), and extremely (4). Items were aver-
aged to obtain the scale score. It should be noted that BSI scoring resulted in some 
respondents being coded as having an invalid test (see Mulvey, n.d.); the implication is 
that missing data on this variable is notable. Depression is measured at Wave 8.

Psychosocial Maturity

Psychosocial maturity is measured using the Psychosocial Maturity Inventory 
(Greenberger et  al., 1975), which taps into developmental autonomy. The PSMI 
is a 30-item measure that assesses three sub-dimensions of psychosocial maturity 
including identity (e.g., “I change the way I feel and act so often that I sometimes 
wonder who the ‘real’ me is”), self-reliance (e.g., “Luck decides most things that 
happen to me”), and work orientation (e.g., “I hate to admit it, but I give up on my 

4 We repeated the analysis using a dichotomous measure of health where we compared those with the 
best health (excellent) to all those reporting less than ideal health (good, fair, or poor) and found substan-
tially similar findings.
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work when things go wrong”).5 Respondents reported their level of agreement on 
a four-point Likert scale and all items were coded such that higher scores indicate 
greater psychosocial maturity, and an average of the items forms the scale. Psy-
chosocial maturity is used at Wave 9 as a mediator and is also assessed at Wave 7 
as a covariate.

Covariates

All covariates are measured antecedent to the developmental process under inves-
tigation. We control for key demographic factors including age, race, gender, and 
socio-economic status. Age is a truncated measure of age at Wave 7, and age-
squared was included to capture any curvilinear associations.6 Race is measured 
using a series of dummy variables (Black, Hispanic, Other), where White serves as 
the reference group. Sex is a dummy indicator of male. Finally, SES is measured at 
baseline using the parent index of social position, which is based upon occupational 
and educational scores (see Hollingshead, 1971); higher scores indicate greater SES. 
Peer antisocial behavior is measured by asking youth to report the proportion of their 
friends that engaged in 12 antisocial behaviors on a five-point Likert scale span-
ning from “none of them” to “all of them” (Thornberry et al., 1994). To measure 
youth’s perceptions of success, a six-item measure of expectations for work, family, 
and law-abiding behavior adapted from the NYS prediction of adult success scale is 
used (see Menard & Elliott, 1996); higher scores indicate more predicted success. 
To control for differences across locations, we include a dummy indicator for site 
(1 = Maricopa County, AZ; 0 = Philadelphia County, PA). Street time is measured as 
the proportion of time on the street (i.e., not in a secure facility) and is included as a 
covariate where appropriate.7 Finally, as noted above, we account for psychosocial 
maturity to examine whether health predicts changes in psychosocial maturity. Like-
wise, we control for substance use and offending when modeling those outcomes as 
well to examine whether health states and/or psychosocial maturity levels influence 
changes in behavioral outcomes.

Analytic Strategy

The present study utilizes generalized structural equation models to estimate a path 
analysis between self-rated health, depression, psychosocial maturity, substance use 
and general delinquency. Specifically, generalized structural equation modeling permits 

5 We anticipate that health states affect each dimension of individual adequacy of psychosocial maturity 
from the Greenberger model in largely similar ways, and thus utilize the composite measure. Work orien-
tation, self-reliance, and identity were highly intercorrelated with correlations ranging from 0.70 to 0.80.
6 We also repeated the analysis using baseline age and age-squared, in which there was no missing data 
and the results were substantively similar.
7 McCuish (2020) recently draws attention to the importance of considering exposure time in desistance 
research (and especially in group-based trajectory modeling that can lead to false desistance conclusions 
for a nontrivial proportion of the sample). Roughly 55%, 35%, and 10% of respondents were on the street 
the entire time Wave 10 recall period, some of the recall period, or none of the recall period, respectively.
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assessment of direct and indirect pathways among a blend of categorical (i.e., self-rated 
health), continuous (i.e., depression, psychosocial maturity), and variety count (i.e., sub-
stance use and general delinquency) variables. For variety count outcomes, we display 
incidence rate ratios (IRRs) to improve interpretation of these associations.8 As struc-
tural equation modeling cannot yield causal estimates from associations alone (Bollen 
& Pearl, 2013), we include covariates in the model to estimate paths while adjusting for 
prior levels of mediators/outcomes and several potential confounders discussed above.

As both health measures were assessed for all active study participants for the first time 
in Wave 8, our study assesses the impact of young adults’ health states (average age = 20) 
on psychosocial maturity development 1 year later and examines the implications for desist-
ance from offending and substance use 2 years later (average age = 22).9 We follow the 
approach taken by Link and colleagues (2019) and regress depression on physical health 
but recognize the possibility that mental and physical health may influence one another 
over time. Consistent with theoretical expectations, we regress psychosocial maturity on 
depression and self-rated health, and we regress substance use and general delinquency 
on psychosocial maturity. We also regress these two outcomes on both health states. To 
assess whether there are indirect effects of health states on offending and substance use, 
we first infer mediation through joint significance test procedures (see Taylor et al., 2008); 
following this preliminary assessment, we then explicitly test whether self-rated health and/
or depression indirectly affect desistance through psychosocial maturity uses bootstrap-
ping which has been shown to be the best approach to testing indirect effects (Hayes, 2009; 
Hayes & Scharkow, 2013; MacKinnon et al., 2004; Preacher & Hayes, 2008); specifically, 
tests for significant indirect effects employ biased-corrected bootstrap standard errors with 
2500 bootstrap replications. Our generalized structural equation model with its blend of 
count, continuous, and ordered categorical endogenous variables necessitated the use of 
numerical integration via montecarlo (see Muthen & Muthen, 1998–2021). We used full 
information robust maximum likelihood estimation to handle missing data.10

Results

Table  2  provides comprehensive results from the generalized structural equation 
model, including all direct effects on the five endogenous variables. Complementing 
this table, Fig. 1 provides a concise summary of statistically significant direct effects 

8 Scholars have recently recommended using binomial regression for bounded count data such as variety 
offending variables (see Britt et al., 2018). We estimated bivariate associations between the significant focal 
predictors from Table 2 of each variety count outcome using both negative binomial and binomial regres-
sions for bounded count data. In sum, associations were substantively similar across model types and thus 
significant associations of focal variables with the two bounded count outcomes appear robust in this context.
9 The self-rated health item was phased beginning in Wave 5 but was not fully implemented into the pro-
tocol for all subjects until Wave 8. Specifically, there were only 5, 188, and 604 valid cases on the item in 
Waves 5, 6, and 7, respectively. In Wave 8, there were 1213 valid cases.
10 It should be noted that Mplus estimates models conditional on covariates and will invoke listwise 
deletion; exogenous variables must be explicitly brought into the model to estimate their effects using 
maximum likelihood. To do so for focal variables, we regressed health states on covariates that were 
measured antecedent to the assessment of mental and physical health.
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between mental and physical health, psychosocial maturity, and the two behavioral 
outcomes that are the focus of the current study. Net of covariates, physical health 
is significantly associated with depression; those with better self-rated health report 
less depression (b =  − 0.11, p = 0.01).11 No other variables had a significant par-
tial association with depression under the conventional alpha level of significance. 
Several covariates significantly predicted physical health states in young adulthood. 
Specifically, males are significantly more likely to self-report better physical health 
(b = 0.35, p = 0.001). Individuals with greater expectations for success (b = 0.22, 
p < 0.001) and those with higher psychosocial maturity (b = 0.19, p = 0.03) reported 
better physical health. Using a greater variety of substances was associated with 
lower physical health (b =  − 0.10, p = 0.01), whereas those who engaged in a greater 
variety of offending reported slightly better health (b = 0.04, p = 0.02). Age had a 
significant curvilinear association with self-reported physical health  (bAge = 1.78, 
p = 0.04;  bAge

2 =  − 0.05, p = 0.05).
Youth with better physical and better mental health states reported higher levels 

of psychosocial maturity. A one unit increase in self-rated physical health is associ-
ated with 0.04 unit average increase in psychosocial maturity (p = 0.02,  bstdy = 0.10), 
whereas a one unit increase in depression is associated with a 0.09 unit average 
decrease in psychosocial maturity (p = 0.001,  bstdxy =  − 0.12). The effects of health 
states on psychosocial maturity development 1 year later are relatively small, though 
statistically significant and hold when controlling for earlier levels of psychosocial 
maturity, demographics, and other covariates. Coupled with findings above, this 
suggests that self-rated health and depression may each directly impede the nor-
mative development of psychosocial maturity, but that some of the potential stunt-
ing effects of physical health may operate through its impact on worsened mental 
health (see Fig. 1). Supporting a moderate level of relative stability across develop-
ment, youth with higher levels of psychosocial maturity at Wave 7 have significantly 
higher levels of psychosocial maturity at Wave 9 (b = 0.37, p < 0.001). Notably, 
controlling for covariates and prior levels of psychosocial maturity, youth who held 
higher expectations for success reported significantly higher levels of psychosocial 
maturity (b = 0.06, p < 0.001).

Net of covariates, psychosocial maturity significantly influences both sub-
stance use and offending. Specifically, a one unit increase in psychosocial maturity 
is associated with a 26% decrease in the expected variety count of substance use 
(b =  − 0.30, p = 0.005, IRR = 0.74) and a 32% decrease in the expected variety count 
of offending (b =  − 0.39, p = 0.002, IRR = 0.68). Physical and mental health states 
do not have a direct effect on offending; however, while not significant under the 
conventional two-sided alpha level, depression (b = 0.17, p = 0.08) did have a direct 
partial association with substance use that would have reached significance under a 
one-sided test. Finally, several covariates were significant predictors of behavioral 

11 As previously noted, we followed Link and colleagues’ (2019) approach to regress depression on 
physical health. To assess direction of association here, we regressed Wave 9 physical health (using OLS 
as well as ordinal logistic regression) on Wave 8 physical health and depression and found only prior 
physical health to be significant. We also regressed Wave 9 depression on Wave 8 physical health and 
depression and found both variables to be significant.
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outcomes. On average, males engaged in 67% greater variety of substance use 
(b = 0.51, p < 0.001, IRR = 1.67) and a nearly two-hundred percent greater variety of 
offending (b = 1.08, p < 0.001, IRR = 2.95). Compared to White individuals, Black 
(b =  − 0.40, p = 0.003, IRR = 0.67) and Hispanic (b = -0.34, p = 0.02, IRR = 0.71) 
young adults report a lower variety of substance use. Not surprisingly, individuals 
with a higher variety of substance use earlier in adolescence report a higher vari-
ety of substance use in young adulthood (b = 0.29, p < 0.001), and a similar pattern 
holds for offending (b = 0.16, p < 0.001). Age exhibits a significant curvilinear par-
tial association with substance use  (bAge = 3.45, p = 0.01;  bAge

2 =  − 0.09, p = 0.01). 
The proportion of time on the street is significantly associated with substance use 
variety (b = 0.40, p = 0.002) but not offending. Finally, while only reaching signif-
icance under a one-sided test in these models, those with a greater proportion of 
delinquent peers in Wave 7 have higher general offending variety (b = 0.16, p = 0.06) 
and substance use variety (b = 0.11, p = 0.07) roughly 3 years later.

The joint significance test—a method of inferring significant indirect effects from 
pathways where each direct effect along the pathway of interest is significant—sup-
ports several significant indirect avenues linking health to changes in behavioral out-
comes years later (see Fig. 1). Regarding theorized pathways, the joint significance 
test identifies four significant two-path indirect effects including (1) Health → Psy-
chosocial Maturity → Substance Use, (2) Health → Psychosocial Maturity → Offend-
ing, (3) Depression → Psychosocial Maturity → Substance Use, and (4) Depres-
sion → Psychosocial Maturity → Offending and two significant three-path indirect 
effects including (1) Health → Depression → Psychosocial Maturity → Substance 
Use, and (2) Health → Depression → Pyschosocial Maturity → Offending. Impor-
tantly, bias-corrected and accelerated bootstrapped confidence intervals with 2500 
replications support these conclusions, finding relatively modest but statistically sig-
nificant indirect effects (Appendix Table  4). In sum, findings from these analyses 
suggest that poor health states—including depression and self-rated health—con-
tribute to a delay in normal desistance processes in young adulthood through the 
stunting of psychosocial maturity development.

Self-rated 

Health

Depression

Psychosocial 

Maturity

Substance Use 

Variety

Offending 

Variety

-0.11**

0.04*

-0.09***

-0.30** (IRR=0.74)

-0.39*** (IRR=0.68)

0.17+

Fig. 1  Summary of significant direct effects. Unstandardized effects. Solid lines (*** p ≤ 0.001, ** p ≤ 0.01, * 
p ≤ 0.05); Dashed lines (+ p ≤ 0.10). IRR = Incidence rate ratio
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Discussion and Conclusions

Criminological scholarship has little considered the role of physical and mental 
health states in the life course and how these may interact with or influence the 
stages in a criminal career. Mental health issues are a major concern among juve-
niles and emerging adults (World Health Organization, 2021) and recent data sug-
gests that the COVID-19 global pandemic has exacerbated adolescent depression 
(Barendse et al., 2022). In terms of physical health, well over half of young adults 
have an unhealthy weight (Ellison-Barnes et al., 2021). How health states shape 
normative development is an important area of study. Utilizing a developmen-
tal and life-course perspective focused on persons making the transition to adult-
hood, we applied a health-focused model of desistance only previously applied to 
older adults and asked specifically how health influence offending and substance 
abuse over time. To do so, we took an age-graded approach to the health-based 
desistance framework by considering multiple theoretical literatures, speculat-
ing that health conditions would have an adverse impact on the achievement of 
psychosocial maturity. Furthermore, we advance recent work (e.g., see Pailing 
& Reniers, 2018) by modeling psychosocial maturity explicitly as a mediator 
between mental health (depression) and offending. And because physical health is 
linked indirectly with desistance among adults (Link et al., 2019), we simultane-
ously assess whether self-rated health affects offending via psychosocial matu-
rity. Findings revealed support for both pathways. In this way, the results provide 
insight as to how health can affect criminal behavior through an indirect, develop-
mental process.

Psychosocial maturity is a critical part of development and strongly predicts ado-
lescent offending (Monahan et  al., 2009; Monahan et  al., 2013; Ozkan & Worrall, 
2017) and other analogous behaviors (Fischer et al., 2007; Ozkan & Worrall, 2017; 
Riggs Romaine, 2019). While there exists some literature on the correlates of devel-
oping psychosocial maturity, only a small amount of studies have examined whether 
health states impact this achievement, often focusing on general psychosocial factors 
such as feelings of control over health behaviors (Cotter & Lachman, 2010), percep-
tions of physical activity (Kaasalainen et al., 2013), and general emotions and behav-
ior (Kuiper et al., 2018), rather than psychosocial maturity as defined in developmen-
tal psychology (Greenberger & Sorensen, 1974; Steinberg & Cauffman, 1996). The 
current findings address this gap in the literature by establishing that health prob-
lems correlate with lower levels of psychosocial maturity later in time, and by link-
ing health states with desistance outcomes indirectly through psychosocial maturity. 
With a potential exception being the direct pathway from depression to substance 
use 2 years later, it is noteworthy that health states were not directly associated with 
behavioral outcomes. It is possible that any effect of health on offending/substance 
use that would be direct would manifest itself in a more contemporaneous fashion.

Symptoms of mental disorders, such as depression, can interact with family prob-
lems (Sheeber et al., 2001), peers, and other factors, and can lead to poor attendance 
and performance in schools (Finning et al., 2019). Likewise, physical health problems 
may impede one’s ability to be self-reliant and lower one’s self-perception that they 
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are oriented toward prosocial activities, such as work. In these ways among others, 
poor health states stall the natural progression of this critical psychosocial construct, 
in turn increasing the likelihood that they will succumb to pressures toward deviance. 
Moreover, poor health states increase substance abuse via less-developed psychoso-
cial maturity. This finding complements existing literature that establishes the reverse: 
elevated use of alcohol and marijuana suppresses growth in psychosocial maturity 
(Chassin et al., 2010). Taken together, this implies a potentially complex web of devel-
opment; damaged health may indirectly lead to offending and substance abuse, which 
consequently further suppresses the growth of core psychological and social traits 
and characteristics. Delayed or stunted growth in psychosocial maturity can also lead 
to further depression (Benson, 2014). Our findings point to the role that mental and 
physical health plays in these complex developmental processes among youth who 
have been involved in serious offending behaviors as adolescents. For both system-
involved and general populations, how health and psychosocial maturity influence one 
another across adolescence and young adulthood, and the potential consequences of 
these developmental processes for entry into and success of life-course trajectories,  is 
an area ripe for research.

Alongside interventions aimed at increasing psychosocial maturity (Riggs Romaine 
et al., 2018), the findings presented here point to the importance of improving health 
and well-being as a precursor to healthy maturation. In terms of psychological care, 
increased resources and effort should be diverted into attending to the mental health 
needs of young adults. This is paramount given the prevalence of mental health prob-
lems among these populations and the current level of unmet needs (Adams et al., 2022).

In terms of physical health, enhanced community-based recreational programs 
that incorporate physical activity provide a range of both physical and developmen-
tal benefits for adolescence and young adults (Piko & Keresztes, 2006), in addition 
to potential benefits related to structuring routine activities in prosocial ways. Dec-
ades of research now support this notion (Kapsal et al., 2019). Moreover, research 
demonstrates that physical activity reduces depression (Cooney et al., 2014). As a 
result, exercise interventions may sever at least two pathways in which stalled psy-
chosocial maturity can lead to crime and substance abuse. A complementary angle 
is to support healthy nutrition in communities, which may be especially critical in 
certain urban and rural areas that lack supermarkets with fresh produce. Good nutri-
tion has obvious benefits to physical health, but newer findings suggest that it also 
has salubrious impacts on mental health via the microbiome, specifically for depres-
sion (Winter et al., 2019). These core ideas related to promoting better  health  rel-
evance for policies and programming in correctional settings (see Link et al. 2019).

Health insurance is another critical aspect to this equation, as having access to health 
care allows trained professionals to intervene in both psychological and physical care. 
Unfortunately, many Americans remain uninsured; for example, 4.3 million children 
under the age of 19 did not have health coverage for the entire year (Bunch & Bandekar, 
2021) but it is young adults who have the highest rates of being uninsured (Centers for 
Medicare and Medicaid Services, n.d.). Reforms as part of the Affordable Care Act 
(ACA) hold the capacity to in part ameliorate insurance undercoverage for young adults 
through the provision that allows individuals to stay under their parent(s)’ insurance cov-
erage until age 26. Still, access to quality health insurance and care could be improved.
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While we focused on depression as it is a common mental health issue troubling 
young adults, some have contended that the BSI is best used in its entirety as a global 
psychological distress measure (see Skeem et  al., 2006 for a brief discussion of this 
issue). We repeated the analysis (not shown) using the global index comprised of all 
nine domains (somatization, obsessive–compulsive, interpersonal sensitivity, depres-
sion, anxiety, hostility, phobia, paranoia, psychoticism) and the results were substan-
tively similar. This supplemental finding is important for two reasons. It reinforces 
the importance of having strong global mental health for promoting development of 
psychosocial maturity. In addition, it also supports the importance of self-rated physi-
cal health for promoting psychosocial maturity—as it remained significant even when 
controlling for this more comprehensive, global indicator of psychological distress. A 
second possible limitation related to measurement is the fact that an alternative global 
“maturity of judgment” construct has been advanced by Steinberg and Cauffman 
(1996), which considers three components (temperance, perspective, and responsibil-
ity) formed by six subscales, of which our measure of psychosocial maturity is one of 
these subscales.12 More research is needed to improve understanding of when and how 
different forms of health contribute to alternative dimensions of mature judgment.13 
Data limitations precluded us from assessing specific aspects of physical health, and 
investigating self-rated health over longer periods of time, including in adolescence. We 
hope future research will consider these and other fundamental measurement problems 
when advancing work in this area.

While the present study was able to assess the relationships between health, 
psychosocial maturity, and offending and substance abuse over nearly 3 years 
during young adulthood, there are several critical avenues for future research 
examining health-based desistance processes during the early life course. First, 
future work should determine whether these findings replicate in other samples 
of serious youth offending populations outside of Philadelphia and Phoenix. 
Further, as most delinquents may engage in relatively minor deviance (Mof-
fitt, 1993), research should clarify the degree to which mental and physical 
health matter for psychosocial maturation in the general population. Second, 

12 Ozkan and Worrall (2017) note that the Steinberg  and Cauffman (1996) definition of psychosocial 
maturity includes temperance and efforts should be made to distinguish between ‘self-control’ (see Got-
tfredson and Hirschi, 1990) and psychosocial maturity.
13 Supplemental analyses (not shown) found that physical health and depression had significant effects 
on responsibility net of covariates—which is not surprising as the same psychosocial maturity inven-
tory makes up part of this responsibility component (alongside resistance to peer influence). Both health 
states only had a marginally significant effect on temperance (p < 0.10) and no significant effect on per-
spective. Furthermore, when both outcomes were regressed on health states alongside all three of these 
dimensions from the Steinberg and Cauffman (1996) model and covariates, temperance (a composite 
measure of impulse control and suppression of aggression) was the only component that significantly 
predicted both substance use and offending. Thus, when temperance and perspective are controlled, 
responsibility did not independently contribute to desistance processes at this developmental period. In 
sum, direct health effects may be confined to the responsibility component of psychosocial maturity and 
possible indirect links from health to offending may be more complex with the Steinberg and Cauffman 
model. Future research should assess how physical and mental health, responsibility, temperance, per-
spective, and offending each exhibit within-individual change processes over time.
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there is a need to understand dynamic within-individual change processes and 
possible reciprocal effects from early adolescence through late adulthood. It 
is also important to identify whether there are combined influences of multi-
ple sources of health problems on psychosocial maturity. Third, although the 
present research identified connections between health and psychosocial matu-
rity, future work should empirically examine why exactly physical assnd mental 
health problems stall psychosocial maturation. For instance, health problems 
could stall psychosocial development because of a lack of energy to engage in 
basic tasks (e.g., see Galambos et al., 2008), thereby reducing opportunities to 
become self-reliant and form a strong sense of self. More research is needed to 
understand the specific mechanisms at play—a mix of quantitative and quali-
tative research would be especially informative—as a better understanding of 
these processes would hold much value for policy and programming. Finally, 
there is some evidence that certain types of experiences might only induce 
temporary delays in psychosocial maturity development (see Dmitrieva et  al., 
2012). Future research should seek to examine the implications of both acute 
and chronic poor health in young adulthood (and adolescence) on psychosocial 
maturity development and attainment, documenting any adverse developmental 
consequences on life successes and criminal behavior as individuals complete 
the transition to adulthood and beyond.

AppendixTable 3.Table 4.

Table 3  Bivariate correlations between focal variables

Pairwise Pearson Correlations (bottom left); Pairwise Spearman Correlations (top right).
***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05.

SU O PM SH D

Substance Use (W10) 1 0.52***  − 0.13***  − 0.12*** 0.11**

Offending (W10) 0.52*** 1  − 0.14***  − 0.07* 0.04
Psychosocial Maturity (W9)  − 0.10***  − 0.10*** 1 0.16***  − 0.18***

Self-rated Health (W8)  − 0.10**  − 0.06* 0.16*** 1  − 0.10**

Depression (W8) 0.11** 0.04  − 0.20***  − 0.14*** 1
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