Abstract
Little is known about longitudinal health risks and justice involvement among juvenile justice system (JJS) populations. This study used a sample of n = 388 males involved in the JJS to examined longitudinal associations of a latent health risk factor, comprised of depression, marijuana use, and sexually transmitted infections, with post-JJS placement. Results indicate the health risk factor was relatively stable over three time points of JJS entry and associated with present and future JJS placement. Youths who were Hispanic, older, or living with a family member struggling with alcohol use had higher health risk. These findings underscore the need for JJS services that address health risks among persistent juvenile offenders, with consideration of cultural and family dynamics. 
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Longitudinal Associations between a Health Risk Factor and Juvenile Justice Placement among Persistent Juvenile Offenders
A significant public health concern is the involvement of adolescents in the juvenile justice system. An estimated 696,000 juvenile arrests were made in 2019 (Puzzanchera, 2020), with 12% of arrests being for drug abuse violations and most arrested youths being disposed in juvenile courts. While adolescents in general experience high prevalence rates for certain public health concerns such as sexually transmitted infections (STIs, e.g., chlamydia and gonorrhea), justice-involved youth often demonstrate even higher risk than their non-justice-involved peers. For example, adolescents in the juvenile justice system (JJS) demonstrate higher rates of risky sexual behaviors than adolescents in the general population (e.g., DiClemente et al., 1991; Elkington et al., 2008; Teplin et al., 2003, 2005b), which increases their risk of acquiring STIs. Adolescents involved in the JJS also demonstrate higher prevalence rates of marijuana use than those in the general population (e.g., Kingree & Betz, 2003; Lebeau-Craven et al., 2003; Valera et al., 2009). Despite high rates of STIs among justice-involved youth, most stages in the JJS, including residential commitment programs, do not routinely test for STIs (Committee on Adolescence, 2011). For example, a study of JJS residential facilities found only 18.5% offered STI testing for all admitted youth, while 8.3% of facilities did not offer any testing (Gallagher & Dobrin, 2007). Among juvenile arrestees, it is estimated up to 70% have a mental health disorder and at least 20% suffer from mental disorders that impair their ability to function (Skowyra & Cocozza, 2007). Among detained juveniles, research suggests between two-thirds and three-quarters of youth meet diagnostic criteria for one or more psychiatric disorders (Teplin et al., 2002).  Further, approximately half of detained youth demonstrated enough symptoms to be classified as having a substance use disorder and about half also demonstrated comorbidity in psychiatric disorders (Abram et al., 2003; Beaudry et al., 2021; Burke et al., 2015; Fazel et al., 2008; Freudenberg, 2009; McClelland et al., 2004; Teplin et al., 2002, 2005a, 2005b; Tolou-Shams et al., 2019). Justice-involved youth struggling with problems, such as substance use and mental health disorders, may pose a public health risk as they can be more likely to recidivate in offending (e.g., Sickmund & Puzzanchera, 2014). 
In addition to studies reporting higher prevalence of mental health, substance use, and sexual risk issues among justice-involved youth, studies have identified longitudinal continuity of these problems and a link between health risk behaviors and youth recidivism (or repeated involvement in delinquency, crime, or the justice system). For example, Teplin and her associates (2021) found nearly two-thirds of males and more than one-third of females in their Chicago detainee study with one or more psychiatric disorder still had a disorder 15 years later (also see: Teplin et al., 2012). With respect to depression specifically, several studies have demonstrated continuity in depression over time in association with delinquent/criminal behavior (Beyers & Loeber, 2003; Fanti et al., 2019; Fontaine et al., 2019; Kim et al., 2019; Kofler et al., 2011; Ozkan et al., 2019; Siennick, 2007; Wiesner, 2003). Longitudinal research has also found depression is associated with marijuana use (Kim et al., 2019; Loeber et al., 1999; Meier et al., 2020), but may reduce the risk of engaging in risky sexual practices (Elkington et al., 2008). Further, longitudinal research has also demonstrated stability in marijuana use and its association with delinquency (Kim et al., 2019; Loeber et al., 1999; Mason & Windle, 2002; Ozkan et al., 2019), depression (Loeber et al., 1999), and risky sexual practices or STIs (Elkington et al., 2008). Research has even demonstrated involvement in delinquency leads to future STIs and risky sexual practices (Aalsma et al., 2010; Romero et al., 2007). These findings are very important because mental health struggles are reflected in increased health service disparities among racial, ethnic and economic minority subgroups, who are overrepresented in the JJS. 
As noted above, youths experience public health concerns in regard to substance use, mental health, risky sexual practices and STIs that may be exacerbated by and comorbid with involvement in the JJS. Recidivism remains a serious issue in the JJS that impacts both the life-course of justice-involved youth and public health. Recent studies of juvenile offenders in Florida who completed residential placement found 41% to 46% were convicted of a new offense within one year of their release (Florida Department of Juvenile Justice [FDJJ], 2011b, 2018b). Reconviction rates for youths under probation supervision were approximately 19% during this same time period (FDJJ, 2011a, 2018a). Studies of youth entering a Florida intake facility have documented high rates of re-arrest. In particular, a three-year study of recidivism involving 9,176 youths accounting for nearly 20,000 admissions found over 40% were re-admitted to an intake facility following their first intake, with 20% being re-admitted two or more times (Dembo et al., 1998). While research has contributed much to the literature on predictive factors of recidivism among persistent offending youth (e.g., Assink et al., 2015; Benda & Tollett, 1999; Souverein, Ward, Visser, & Burton, 2016), scant research has explored longitudinal effects for multiple health risk factors and recidivism among justice-involved youth. With few exceptions (Elkington et al., 2008; Ozkan et al., 2019; Romero et al., 2007), most of research has examined the stability of marijuana use, depression, STIs/sexual risk, and/or delinquency over time among general populations of adolescents, not among justice-involved youth, in particular.
	The present study leveraged the infrastructure of two Florida juvenile assessment center (JAC) central intake facilities, to develop and offer a collaborative public health service, which provided screening for STIs, substance use, and depression and made referrals to social services and treatment for youths entering the front door of the JJS (Authors’ self-citation). One JAC is located in an urban area, while the second services a mainly rural area about 50 miles away from the urban JAC. The purpose of this study was to examine a health risk factor of marijuana use, STIs (chlamydia and gonorrhea), and depression among male youth arrested and processed at the two JACs three times over a 27-month period. Recidivism reflected JAC re-entry and type of placement over this period. Informed by the above referenced literature, the study examined five research questions: 
1. Do marijuana use, STI status, and depression reflect a latent construct (factor) of health risk? 
2. If so, is the health risk factor invariant across the youths’ three JAC entry occasions? 
3. How do the health risks relate to post-JAC risk to recidivate placement at each entry to JAC? 
4. How do the post-JAC risk to recidivate levels relate to each other over time? 
5. What are the sociodemographic, family problem, and sexual assault correlates of health risk?  
Method
Project Setting and Procedures
For this study, data were collected in an innovative Health Coach service for newly arrested youth entering one JAC in a southeastern U.S. city and another JAC serving a mixed urban and rural area approximately 50 miles away. Juveniles arrested for a crime in the service area (jurisdiction) were taken to the respective JAC for intake processing. Youths who were charged by the State Attorney’s Office but not arrested could also be processed at the JAC. The intake assessment center was separate from the court process. At intake, JAC personnel assessed each youth for risk and interviewed him/her/them about the crime to determine if the youth was either released to a parent’s custody or detained. During the JAC intake process, youths were also approached by staff of the Health Coach service. Baseline data were collected on sociodemographic information, sexual risk behavior, depression, and drug involvement in the past 12 months. The State required a time limit of six hours to process youth at each of the JACs, including both the usual intake procedures and the additional Health Coach service procedures. The need to adhere to law enforcement booking procedures and the detailed Health Coach data collection and service delivery protocols, limited the types of measures available in the data. The Health Coach service had two major goals (Authors’ self-citation): testing (urinalysis) for recent drug use and STIs, as well as HIV and Hepatitis C, when indicated; and providing service referrals and follow-up for youth to treatment for drug use, STI/HIV, or depression issues identified in the baseline interview. The Health Coach service collaborates with the Department of Health (DOH) to link youth needing follow-up care with appropriate community-based services. In addition, youth who test positive for drug use or demonstrate elevated depression scores were eligible for referral to an on-site therapist for rapid follow-up care.
Participation in this service was purely voluntary. According to the State’s Public Health law, youth 12-years-old or older do not need to obtain parental consent for STD or HIV testing or treatment. The data were collected by JAC Health Coaches from the youth clients they served. Health Coach staff obtained the youth’s consent prior to initiating services. Consenting youth were interviewed in private offices at the JAC. Health Coaches were trained to follow a detailed data collection and service delivery protocol. The program manager for the Health Coach service routinely monitored data collection and entry for integrity and quality. The Health Coach service provided electronic, de-identified data to the research team for analysis purposes; therefore, the Institutional Review Board (IRB) did not consider this a study involving (identifiable) human subjects. Participants were not compensated for their involvement in the study. 
Participants
	Participants in the current study received the Health Coach service between January 1, 2017 and March 28, 2019 on the first two occasions (JAC re-entry) following their baseline admission (fewer than 5% were admitted to JAC more than two times during this time period). Initial and subsequent rates of consent to participate in the service exceeded 90%, precluding needed comparisons between youths agreeing and declining participation in the service. These participation rates were evaluated only on the days and hours the Health Coaches were on duty at each facility (Monday-Friday, 9 a.m. to midnight), when most youth entered the JAC. 
The analyses were limited to youths with baseline entry age below 18, for whom there were two or more JAC reentries. For the present study, n = 388 male youths were eligible for inclusion in the analyses. (Sixty-four females also met these eligibility criteria, but that sample size was insufficient to conduct reliable multivariate latent class analysis. This is a needed area for future research.)  
Measures
Socio-demographics and JAC location
	Age (in years) at baseline JAC entry was a continuous variable. Three dummy variables were created for baseline race/ethnicity categories of (a) Black/African American, (b) white, and (c) Hispanic, compared to the reference category of other race/ethnicity. A dichotomous variable was created for living situation, where 1 = living with biological mother as the only adult in the youth’s household at JAC initial entry and 0 = other living situation. The location, or urbanity, of the JAC was coded as 0 = rural JAC or 1 = urban JAC. 
Family problems
	Dichotomous variables captured responses to three questions about the youth’s family at baseline, where 1 = yes/affirmative and 0 = no/negative. These three questions were: “Has any member of your family had problems with alcohol;” “Has any member of your family had problems with other drug abuse;” and “Have either biological parent spent time in jail or prison?” 
Stressful experience of sexual assault 
	A measure of trauma victimization was also included in this study. At baseline, youths were asked to self-report their experience of being sexually assaulted. Specifically, they were asked: “Have you ever been sexually assaulted?” The sexual assault victimization variable was dichotomous based on responses of yes (1) and no (0). 
Depression
Depressive symptoms at each JAC entry were measured using an 8-item, shortened version of the widely used 20-item Center for Epidemiological Studies Depression Scale (CESDS; Radloff, 1977). The 8-item depression measure has demonstrated psychometric soundness for use among justice-involved youth (Author’s self-citation). The eight items were: “I felt I could not shake off the blues even with the help from my family and friends;” “My sleep was restless;” “I felt sad;” “I thought my life had been a failure;” “I felt depressed;” “I felt fearful;” “I felt lonely;” and “I had crying spells.” Youth were asked to indicate how many days in the past week they experienced each symptom, where 0 = “less than one day,” 1 = “1-2 days,” 2 = “3-4 days,” and 3 = “5-7 days.” Summary scores for the eight depressive symptoms were initially created, with total scores ranging from 0 to 24. Research has shown a depression measure score of 7 or higher on the shortened CESDS is a threshold indicative of potentially needing clinical intervention (Brown et al., 2014; Santor & Coyne, 1997). Therefore, the depression index was dichotomized for subsequent analysis to reflect elevated depression, where 0 = scores 0-6 and 1 = scores 7-24.  
Substance use
Biological assays for drug use at each JAC entry (baseline, first return, and second return) were obtained from urinalyses conducted at the DOH lab facility. Urine specimens were tested for seven drugs (cocaine, marijuana, methamphetamines, opiates, spice [UR144 metabolite], alcohol, and benzodiazepines) using the enzyme multiplied immunoassay technique (EMIT) procedure. Overall, there were very few positive test results (range 0% to 3%) for any drug other than marijuana. The cutoff level for a positive marijuana test was 50 ng/ml of urine. For subsequent analyses, substance use was measured as the marijuana test results for each JAC entry, where 0 = negative and 1 = positive. 
Sexual risk behavior
	Biological assays for an STI of chlamydia and/or gonorrhea at each JAC entry were obtained using a non-invasive, FDA-approved, urine-based nucleic acid test, GenProbe APTIMA Combo 2 Assay. The GenProbe's test has demonstrated greater sensitivity than culture and direct specimen tests. Specifically, the GenProbe urine-based test has shown a sensitivity of 95.9% and specificity of 98.2% for chlamydia and a sensitivity of 97.8% and specificity of 98.9% for gonorrhea (Chacko, Barnes, Wiemann, & DiClemente, 2004). The STI status measure was a dichotomous variable for 1 = positive test for any STI (i.e., chlamydia, gonorrhea, or both) and 0 = negative STI test (both chlamydia and gonorrhea). 
Post JAC placement
	In accordance with Florida State law, each arrested youth brought to a JAC must have a Detention Risk Assessment Instrument (DRAI) completed on him/her/them (Author’s self-citation). The DRAI assigns points to the youth’s current offenses and pending charges, prior offense history, current legal status, and aggravating or mitigating circumstances. Post-JAC intake placement is determined based on the youth’s DRAI score. Youths assigned 0 to 6 points are considered low risk and are released to the community without supervision, awaiting placement in a diversion program. Youths receiving 7 to 11 points are considered moderate risk and are placed on non-secure home detention (i.e., home arrest). Youths receiving 12 or more points are considered high risk and are placed in secure detention. A variable was created to capture post-JAC placement at each JAC entry (baseline, first return, and second return), where 1 = diversion, 2 = non-secure home detention, and 3 = secure detention. 
Analysis Strategy
The analyses proceeded in several stages. First, descriptive comparisons were made for each of the dependent measures of elevated depression, marijuana test results, STI test results, and post-JAC placement status across the major socio-demographic groups of race/ethnicity and age. Comparisons were also made across urbanity of the JACs. Second, for each time point (baseline, first re-entry to JAC, second re-entry to JAC), a confirmatory factor analysis (CFA) involving measures of the youths’ elevated depression, marijuana use, and STI status was conducted to assess if a one factor model, denoted as a “health risk” factor, was sufficient to explain the covariances among these variables (configural psychometric assessment). Third, a three time point configural CFA model was estimated. Fourth, the three time point configural model was specified to include equal factor loadings across the three time points (metric psychometric assessment). Sixth, a scalar (equal threshold) psychometric assessment of the model was estimated. Seventh, the relationships between the health risk factor at each time point and post-JAC placement were examined. Finally, socio-demographic, family problem, and stressful experience of sexual victimization measures were added as predictors of the baseline heath risk factor reflecting marijuana use, STI status, and elevated depression. 
The socio-demographic, family problem, stressful experience, and JAC urbanity variables had complete data. Additional analyses were conducted to determine the amount of missing data for the dependent measures of depression, marijuana use, STI test results, and post-JAC placement, and whether missing patterns in these variables had a significant relationship with values of other variables (Enders, 2010). 
The depression variable had near zero missing cases at baseline (n = 1), first re-entry (n = 2) and second re-entry (n = 1). The marijuana use variable had n = 52 cases missing at baseline, n = 58 cases missing at first re-entry, and n = 65 cases missing at second re-entry. The STI variable had n = 90 cases missing at baseline, n = 67 at first re-entry, and n = 72 at second re-entry. Baseline and first re-entry, post-JAC placement for home and home detention each had missing data for one case. There was no missing data for youth placed in secure detention at each JAC entry point.  
Given the sizable amount of missing data for marijuana and STI test results for each JAC admission, missing data analyses were performed. Following Enders (2010), the valid responses (i.e., negative or positive test results) were coded as 0, and the missing data coded as 1. Correlations were obtained between each of these recoded test measures, as well as between each of the recoded measures and the socio-demographic and JAC urbanity measures. Results indicated a few low (each r < 0.27) but mostly near zero magnitudes of the relationship between the recoded marijuana and STI test variables across the three JAC entry occasions with each other and the socio-demographic and urbanity variables—with one exception. At each JAC admission, there was a high correlation between missing marijuana test data and missing STI test data (baseline entry: r =.40, p < .01; first re-entry: r =.64, p < .01; second re-entry: r = 0.64, p < .01). Since the youths’ urine specimens were split for the two tests, these results were an artifact of the testing process. Another artifact for each test separately was considering a positive result below the threshold of sensitivity to be negative. 
Overall, the missing data analysis did not indicate systematic bias existed in the present data. Hence, the Mplus full information maximum likelihood (FIML) procedure for handling missing values was used, rather than excluding youths with any missing data. Each parameter was estimated directly without first filling in missing data values for each individual, and all available data were used (Muthèn & Muthèn, 1998-2018). Including other baseline variables—even variables with complete data—in addition to the drug and STI tests and post JAC placement at the three time points in the FIML provided an approximation to a missing at random condition, reducing bias and improving statistical power (Geiser, 2021; Enders, 2010). 
Bayesian estimation was used to assess model fit to the data. The results of the Bayesian analyses, which uses a Markov Chain Monte Carlo (MCMC) iterative process to estimate statistical models, were evaluated in two ways. First, to make sure the MCMC algorithm produced a Markov chain that converged “to the appropriate density (the posterior density) and that ‘mixes’ well throughout the support of the density” (Lynch, 2010, p. 132), the potential scale reduction factor (PSR; Gelman & Rubin, (1992a, 1992b) was obtained. A PSR less than 1.1 is considered good, and a PSR of 1.000 is ideal (Lynch, 2010; Zitzmann & Hecht, 2019). To ensure convergence was obtained, the models were re-estimated with double the number of iterations. Second, the posterior predictive p-value (PPP; Depaoli, 2021) was used as a test of overall model fit. Unlike frequentist estimates derived from maximizing the likelihood function, Bayesian estimates are obtained from the posterior distribution (Koehrsen, 2018). In Bayesian analysis, PPP is a natural byproduct of the MCMC approximation, calculated using posterior predictive distributions of the same sample size and of the same likelihood as the original data. At each MCMC iteration, a new set of data is generated based on updated parameter estimates. An excellent-fitting model is expected to have a PPP value around 0.5 (Lynch, 2010), while a low PPP indicates misspecification and inappropriateness of the model (Asparouhov & Muthén, 2010).
Results
Socio-demographic and JAC Comparisons for Dependent Outcomes 
As can be seen in Table 1, rural and urban JAC processed youth differed primarily on their marijuana test positive rate at each time point, with urban JAC youth having significantly higher marijuana test positive rates, than rural JAC youth. Several significant racial/ethnic group differences were found, also primarily relating to marijuana use. At each time point, Hispanic youth had the highest marijuana test positive rates, followed by Black and white youth, respectively. A second pattern of racial/ethnic group difference was found for elevated depression, where white youth reported higher rates of depression at baseline and first re-entry to JAC, than Black and Hispanic youth. Overall, release to home declined and placement in secure detention increased from baseline to second JAC re-entry, however, there were no statistically significant urbanity or racial/ethnic group differences associated with these trends.
<<Please insert Table 1 about here>>
Finally, several age trends were identified in the data. A significant, positive relationshjp        was found between age and marijuana use at each JAC entry; and the magnitude of these relationships declined over the three entry points.  Youths had negative associations between age and diversion (home without detention) placement but positive associations between age and secure detention-- and these effects decreased in strength with each re-entry.  
Separate JAC Entry Time Point One-Factor CFAs
	Prior to conducting the structural equation model (SEM) analyses, separate CFAs were conducted on the indicators of elevated depression, marijuana test results, and STI test results at baseline, first re-entry, and second re-entry to JAC. Bayesian estimation results indicated a good model fit at each JAC entry occasion (baseline: PSR = 1.02; PPP = 0.58; first re-entry: PSR = 1.02; PPP = 0.51; second re-entry: PSR = 1.01; PPP = 0.50). Review of the trace plots associated with each of these analyses found them to be adequately converged. These results provided a premise for investigation of the psychometric properties of the longitudinal model shown in Figure 1. For each JAC entry point, the model estimates a latent factor of health risk comprised of elevated depression, marijuana use, and STI. Health risk at baseline predicts future health risk at first and second re-entry and health risk at first re-entry predicts future health risk at second re-entry. (Due to space concerns, tables reporting these results are not presented. Copies of these results can be obtain from the senior author upon request.) 
<<Please Insert Figure 1 about here>>
Invariance Assessment of the Longitudinal Model
	Configural invariance testing of the longitudinal model was conducted to assess that the same basic pattern of free and fixed loadings existed in the factors across the three time points. Results indicated a good fit of the model to the data (PSR = 1.01; PPP = 0.35). Next, metric invariance assessment was examined to determine if the factor loadings were invariant across time. Results indicated this was the case (PSR = 1.00; PPP = 0.36). Finally, scalar invariance analysis was conducted, involving constraining the variable thresholds to be equal. Table 2 presents the scalar invariance results. (Due to space concerns, tables reporting the configural and matrix invariance analysis results have been omitted. Copies are available from the senior author upon request.) 
<<Please Insert Table 2 about here>>
As shown in Table 2, the results of the scalar invariance analysis indicated a good fit of the fully invariant longitudinal, autoregressive model (PSR = 1.05; PPP = 0.37). In particular, the health risk factor at first re-entry to JAC was significantly predicted by baseline health risk (estimate = 0.426, p < .001), and health risk at second re-entry to JAC was significantly predicted by first re-entry health risk (estimate = 0.938, p < .001). Health risk at second re-entry was not significantly predicted by baseline health risk (estimate = 0.088, p = .255). 
Longitudinal Model Predicting Post JAC Placement
	In an additional analysis, the relationship between the youths’ health risk factors and post JAC placement over time was estimated. Recall, the JAC placement measure indicated release to home (for diversion), placement on home arrest, or placement in secure detention, and it reflects increased risk for offending based on a detention risk assessment instrument of current offenses and charges, offense history, mitigating and aggravating circumstances. Figure 2 shows the estimated model. Similar to Figure 1, for each JAC entry point, the model estimates a latent factor of health risk, comprised of elevated depression, marijuana use, and STI, that predicts future health risk. JAC placement type (home, home detention, and secure detention) at each entry time (baseline, first, and second) predicts future JAC placement. Further, health risk predicts JAC placement at each time point. 
<<Please insert Figure 2 here>>
	Results are shown in Table 3. Analysis results indicated a very good fit of the model to the data (PRS = 1.03; PPP = 0.41).  Again, the previously reported autoregressive relationships between the health risk factors were found.  Increased risk for secure placement was significantly, positively related to health risk at baseline (estimate = 0.510, p = .040), significantly and negatively related to health risk at first re-entry (estimate = -0.490, p = .039), and unrelated to health risk at second re-entry (estimate = -0.174, p = .278).  Further, post-JAC placement reflected autoregressive relationships between baseline and first re-entry, and between first and second re-entry.  In addition, two significant indirect effects were found. Baseline health risk led to baseline JAC placement, which led to first re-entry post JAC placement and then to second re-entry post JAC placement (positive effect).  Baseline health risk led to first re-entry health risk, which led to first re-entry post JAC placement and then to second re-entry post JAC placement (negative effect). 
<<Please Insert Table 3 about here>>
Socio-demographic, Family Problems, and Sexual Assault Correlates of Health Risk
	The influence of the youths’ socio-demographic, family problems, and sexual assault experiences on the health risk longitudinal model were examined by including these factors as predictors of their baseline health risk factor. Results indicated Hispanic youth had higher, and white youth lower, rates of health risk, than other youth in the study. Age was positively related to health risk, as was processing at the urban vs. rural JAC. Living with one’s biological mother only was not significantly related to health risk. Among the family problems, family member alcohol abuse was significantly and positively related to the youths’ health risk. Self-reported sexual assault victimization was not significantly related to health risk. (Due to space concerns, detailed tables reporting these results have been omitted. Copies are available from the senior author upon request.) 
Discussion
This study examined the consistency in the psychometric structure of a health risk factor (depression, STI, marijuana use) over multiple entries in the JJS, as well as its impact on JJS placement (home, home detention, secure detention). Analysis indicated the health risk factor reflected autoregressive effects over the youth’s three JAC entries, it was meaningfully related to the youths’ risk level at first entry, and the risk levels were longitudinally associated. Socio-demographic and family problems relationships to the health risk factor were found. These results, based on longitudinal analyses discussed earlier, enabled us to answer the five research questions informing the study.
Regarding research questions 1 and 2 about the existence and stability of a latent health risk factor, the analysis results confirm the concept of a health risk factor and its invariant nature across the youth’s three JAC entries. These results are particularly striking in light of the fact that two of the health risk measures, marijuana use and STI status, were based on biological test data—not self-report. It is important to note that the continuity in health risk among these youth reflects a lack of involvement in meaningful treatment that could reduce the prevalence and magnitude of the relationships among the health risk indicators over time. This is, unfortunately, not surprising as the literature consistently shows that few justice-involved youth receive needed treatment. For example, a recent study of youth on probation in seven states found more than half of 5,942 screened youths needed treatment, but only about one-fifth were referred to treatment (Wasserman et al., 2021). 
In regard to research question 3 about the relationship between the health risk factor and post-JAC placement, results indicated two noteworthy findings. First, there was a significant positive relationship between baseline health risk and post-JAC placement in more secure settings (e.g., detention). This finding suggest youths struggling with health risk factors are at increased risk of recidivating, or continually coming into contact with the JJS. Second, there was a significant, negative relationship between post-JAC placement and health risk at first re-entry. The negative relationship between health risk and post-JAC placement at the first re-entry time point is counter intuitive, and, unfortunately, our data do not contain information to clarify this negative association at first re-entry. Based on general JJS risk assessment procedures used to determine youth placement, we might expect a positive association between the health risk factor and post-JAC placement because youths who present with more risk factors for recidivism, such as substance use, might receive higher risk scores and subsequently more secure post-JAC placement. Yet, our results indicate youths with more substance use, mental health, and sexual risk issues were less likely to receive secure post-JAC placement at time two (first JAC re-entry). It could be the JAC personnel in this study recognized the youths struggled with issues that would only be exacerbated by secure post-JAC placement or youths hid their health risk factors from JAC personnel. More research is needed to tease out the differences between self-report and biological indicators of JJS risk and their impact on JJS risk assessment scores, post-JAC placement, treatment, and recidivism. What is clear is that health risk does matter in identifying a critical aspect of the youths’ risk level, a finding meriting the inclusion of this kind of information in future studies of justice-involved youth recidivism.  
Results relating to research question 4 about the stability of post-JAC placement indicate there were post-JAC placement autoregressive relationships between each of the JAC entry points, and two significant indirect effects relating baseline health risk to post-JAC placement over time. Hence, youth recidivism (JAC re-entry) repeats over time, highlighting the critical need for appropriate placement of youth with health risk problems in effective intervention services at first contact with justice system agencies. This is an area of great necessity, especially in light of the limited resources available in many communities to treat youth with multiple health risk service needs. 
Regarding research question 5 about the relationships between other youth characteristics and experiences and their health risk factor, a few notable associations were found. Hispanic youth demonstrated a higher level of health risk, compared to Black and white youth. This is an area needing further exploration, as Hispanic youth represent a significant proportion of justice-involved youth, particularly in southern and western states, and less research has been conducted on this diverse—often ignored by JJS data entry systems—ethnic group. Consistent with the literature, older adolescents demonstrated greater health risk (marijuana use, STIs, and elevated depression). Further, youths with family members struggling with alcohol use demonstrated greater health risk. Overall, these findings suggest JJS treatment may benefit from greater consideration of ethnic or cultural differences and family substance use when assessing risk and determining appropriate post-JAC placement for justice-involved youth.
Our findings underscore the need for holistic intervention services for the repeat offender youth in our study. It is doubtful that one problem at a time interventions would reduce their risk trajectories over time. Such services are seriously needed. As Tolou-Shams et al. (2019, p. 2) point out, “the vast majority of juveniles involved in the justice system return to their communities following arrest… where they have opportunities to engage in risky substance use and sexual behaviors that increase HIV [and STI] vulnerability.” This outcome negatively impacts not only the youth, but their community as well. More research is needed on the longitudinal relationship among marijuana use, involvement in risky sexual behaviors, and depression, and their relationship to such longitudinal outcomes as recidivism (see: van der Put, Creemers, & Hoeve, 2014). 
There were several limitations to this study. First, there were limitations due to the nature of the sample, which consisted of arrested youth in two neighboring jurisdictions. Hence, the results of the study may not be generalizable to newly arrested youth in other, especially dissimilar, locations. Future research should replicate this study using different populations of justice-involved youth. Second, biological parents’ incarceration, family members’ alcohol abuse problems, family members’ drug abuse problems, and sexual assault victimization were based on dichotomous (yes/no) questions. For the reasons discussed earlier (i.e., State mandated time restrictions for juvenile intake), it was not possible to use more elaborate measures of these experiences. Future research should include measures with greater variation in wording and response options to probe differences in the magnitude of effects. Third, although it was not possible to meaningfully include females in our analyses due to the small number of cases, comparison studies of male and female persistent offenders are a critical topic for future research.  
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Table 1
Outcome Measure Comparison across Sociodemographic Characteristics by JAC Entry
	
	
	Urbanity
	Race/Ethnicity
	Age

	Variable
	JAC Entry
	Rural
	Urban
	p
	Hispanic
	Black
	White
	p
	r
	p

	Depression
	0
	9.8%
	3.9%
	*
	5.4%
	2.8%
	11.2%
	**
	.057
	

	
	1
	3.7%
	4.3%
	
	0.0%
	2.8%
	9.2%
	*
	.067
	

	
	2
	4.9%
	3.3%
	
	2.7%
	2.4%
	7.2%
	
	.029
	

	
	Na
	82
	306
	
	37
	253
	97
	
	387
	

	Marijuana
	0
	40.3%
	61.0%
	**
	71.9%
	59.5%
	43.9%
	**
	.271
	***

	
	1
	32.7%
	69.8%
	***
	80.0%
	65.2%
	53.2%
	*
	.231
	***

	
	2
	30.9%
	73.5%
	***
	84.8%
	67.0%
	56.0%
	*
	.184
	**

	
	Nb
	55
	268
	
	30
	215
	75
	
	323
	

	STI
	0
	6.5%
	5.5%
	
	11.5%
	7.2%
	0.0%
	*
	-.001
	

	
	1
	3.4%
	8.4%
	
	3.3%
	9.9%
	2.5%
	
	.149
	**

	
	2
	0.0%
	7.2%
	*
	3.3%
	8.4%
	0.0%
	*
	.038
	

	
	Nb
	51
	236
	
	26
	195
	72
	
	298
	

	Home
	0
	37.8%
	32.7%
	
	40.5%
	32.0%
	35.7%
	
	-.258
	**

	
	1
	18.5%
	19.0%
	
	16.2%
	18.2%
	21.6%
	
	-.159
	**

	
	2
	4.9%
	9.8%
	
	16.2%
	8.3%
	7.1%
	
	-.119
	*

	Home detention
	0
	28.0%
	28.1%
	
	24.3%
	27.3%
	31.6%
	
	.057
	

	
	1
	18.5%
	29.4%
	*
	21.6%
	29.2%
	23.7%
	
	-.031
	

	
	2
	22.0%
	25.8%
	
	24.3%
	24.1%
	27.6%
	
	.031
	

	Secure detention
	0
	34.1%
	39.2%
	
	35.1%
	40.7%
	32.7%
	
	.199
	**

	
	1
	63.0%
	51.6%
	
	62.2%
	52.6%
	54.6%
	
	.152
	**

	
	2
	73.2%
	64.4%
	
	59.5%
	67.6%
	65.3%
	
	.043
	

	Note. JAC = juvenile assessment center. STI = sexually transmitted infection. Na = Minimum number in any outcome except marijuana or STI. Nb = Minimum number in marijuana or STI, respectively. *p < .05; **p < .01; ***p < .001.




Table 2
Scalar Invariant Health Risk Longitudinal Model Results
	
	
	
	95% Credible Interval

	
	Estimate
	Posterior SD
	One-Tailed p-Value
	Lower 2.5%
	Upper 2.5%

	Health riskT0 BY:
	
	
	
	
	

	DepressionT0
	1.000
	0.000
	0.000
	1.000
	1.000

	STIT0
	1.401
	0.495
	0.000
	0.657
	2.594

	MarijuanaT0
	5.025
	1.279
	0.000
	2.970
	7.913

	Health riskT1 BY:
	
	
	
	
	

	DepressionT1
	1.000
	0.000
	0.000
	1.000
	1.000

	STIT1
	1.401
	0.495
	0.000
	0.657
	2.594

	MarijuanaT1
	5.025
	1.279
	0.000
	2.970
	7.913

	Health riskT2 BY:
	
	
	
	
	

	DepressionT2
	1.000
	0.000
	0.000
	1.000
	1.000

	STIT2
	1.401
	0.495
	0.000
	0.657
	2.594

	MarijuanaT2
	5.025
	1.279
	0.000
	2.970
	7.913

	Health riskT1 ON:
	
	
	
	
	

	Health riskT0
	0.426
	0.198
	0.000
	0.175
	0.965

	Health riskT2 ON:
	
	
	
	
	

	Health riskT1
	0.938
	0.297
	0.000
	0.545
	1.719

	Health riskT0
	0.088
	0.196
	0.255
	-0.324
	0.413

	Thresholds:
	
	
	
	
	

	MarijuanaT0$1
	-0.514
	0.120
	0.000
	-0.780
	-0.309

	MarijuanaT1$1
	-0.514
	0.120
	0.000
	-0.780
	-0.309

	MarijuanaT2$1
	-0.514
	0.120
	0.000
	-0.780
	-0.309

	STIT0$1
	1.699
	0.108
	0.000
	1.515
	1.939

	STIT1$1
	1.699
	0.108
	0.000
	1.515
	1.939

	STIT2$1
	1.699
	0.108
	0.000
	1.515
	1.939

	DepressionT0$1
	1.801
	0.076
	0.000
	1.659
	1.957

	DepressionT1$1
	1.801
	0.076
	0.000
	1.659
	1.957

	DepressionT2$1
	1.801
	0.076
	0.000
	1.659
	1.957

	Variances:
	
	
	
	
	

	Health riskT0
	0.112
	0.064
	0.000
	0.035
	0.287

	Residual variances:
	
	
	
	
	

	Health riskT1
	0.080
	0.044
	0.000
	0.023
	0.194

	Health riskT2
	0.006
	0.009
	0.000
	0.000
	0.035

	Note. STI = sexually transmitted infection. T0 = baseline juvenile assessment center (JAC) entry. T1 = second JAC entry. T2 = third JAC entry. Threshold is the number of categories for the variable minus one. Thresholds for marijuana, STI, and depression variables of $1 are for category = 1. Potential Scale Reduction = 1.053; Posterior Predictive p-value = 0.365. 



Table 3
Longitudinal Health Risk Model with Post-Arrest Placement Results
	
	
	
	
	95% Credible Interval

	
	Estimate
	Posterior SD
	One-Tailed p-Value
	Lower 2.5%
	Upper 2.5%

	Health riskT0 BY:
	
	
	
	
	

	DepressionT0
	1.000
	0.000
	0.000
	1.000
	1.000

	STIT0
	1.595
	0.627
	0.000
	0.687
	3.212

	MarijuanaT0
	5.625
	1.274
	0.000
	3.407
	8.344

	Health riskT1 BY:
	
	
	
	
	

	DepressionT1
	1.000
	0.000
	0.000
	1.000
	1.000

	STIT1
	1.595
	0.627
	0.000
	0.687
	3.212

	MarijuanaT1
	5.625
	1.274
	0.000
	3.407
	8.344

	Health riskT2 BY:
	
	
	
	
	

	DepressionT2
	1.000
	0.000
	0.000
	1.000
	1.000

	STIT2
	1.595
	0.627
	0.000
	0.687
	3.212

	MarijuanaT2
	5.625
	1.274
	0.000
	3.407
	8.344

	Health riskT1 ON:
	
	
	
	
	

	Health riskT0
	0.422
	0.226
	0.000
	0.156
	1.056

	Health riskT2 ON:
	
	
	
	
	

	Health riskT1
	0.924
	0.232
	0.000
	0.576
	1.480

	Health riskT0
	0.086
	0.162
	0.266
	-0.257
	0.401

	PlacementT0 ON:
	
	
	
	
	

	Health riskT0
	0.510
	0.375
	0.040
	-0.069
	1.415

	PlacementT1 ON:
	
	
	
	
	

	Health riskT1
	-0.490
	0.335
	0.039
	-1.272
	0.053

	PlacementT0
	0.330
	0.073
	0.000
	0.192
	0.477

	PlacementT2 ON:
	
	
	
	
	

	Health riskT2
	-0.174
	0.319
	0.278
	-0.836
	0.434

	PlacementT1
	0.325
	0.082
	0.000
	0.168
	0.491

	PlacementT0
	0.064
	0.080
	0.212
	-0.094
	0.223

	Thresholds:
	
	
	
	
	

	MarijuanaT0$1
	-0.506
	0.120
	0.000
	-0.772
	-0.304

	MarijuanaT1$1
	-0.506
	0.120
	0.000
	-0.772
	-0.304

	MarijuanaT2$1
	-0.506
	0.120
	0.000
	-0.772
	-0.304

	STIT0$1
	1.704
	0.115
	0.000
	1.516
	1.964

	STIT1$1
	1.704
	0.115
	0.000
	1.516
	1.964

	STIT2$1
	1.704
	0.115
	0.000
	1.516
	1.964

	DepressionT0$1
	1.786
	0.074
	0.000
	1.649
	1.936

	DepressionT1$1
	1.786
	0.074
	0.000
	1.649
	1.936

	DepressionT2$1
	1.786
	0.074
	0.000
	1.649
	1.936

	PlacementT0$1
	-0.426
	0.067
	0.000
	-0.558
	-0.298

	PlacementT0$2
	0.304
	0.065
	0.000
	0.175
	0.430

	(continues on next page)



Table 3 (cont.)
	
	
	
	
	95% Credible Interval

	
	Estimate
	Posterior SD
	One-Tailed p-Value
	Lower 2.5%
	Upper 2.5%

	Thresholds:
	
	
	
	
	

	PlacementT1$1
	-0.944
	0.079
	0.000
	-1.103
	-0.793

	PlacementT1$2
	-0.108
	0.067
	0.051
	-0.241
	0.022

	PlacementT2$1
	-1.461
	0.102
	0.000
	-1.671
	-1.269

	PlacementT2$2
	-0.447
	0.071
	0.000
	-0.588
	-0.308

	Variances:
	
	
	
	
	

	Health riskT0
	0.084
	0.053
	0.000
	0.023
	0.225

	Residual variances:
	
	
	
	
	

	Health riskT1
	0.068
	0.040
	0.000
	0.022
	0.178

	Health riskT2
	0.005
	0.009
	0.000
	0.000
	0.035

	Note. STI = sexually transmitted infection. T0 = baseline juvenile assessment center (JAC) entry. T1 = second JAC entry. T2 = third JAC entry. Threshold is the number of categories for the variable minus one. Thresholds for marijuana, STI, depression, and placement variables of $1 are for category = 1, and thresholds for placement variables of $2 are for category = 2. Potential Scale Reduction = 1.025; Posterior Predictive p-value = 0.410. 
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Figure 1. Longitudinal health risk model. T0 = baseline juvenile assessment center (JAC) entry. T1 = second JAC entry. T2 = third JAC entry. STI = sexually transmitted infection. 
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Figure 2. Longitudinal health risk structural model with post-arrest placement. T0 = baseline juvenile assessment center (JAC) entry. T1 = second JAC entry. T2 = third JAC entry. STI = sexually transmitted infection. 

