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Abstract
Research indicates juvenile justice-involved youth experience increased risk of exposure to childhood trauma and health risks. Little is known about the heterogeneity 
in trauma and health risk experiences among delinquent youth, especially across gender. The current study uses latent class analysis to examine typologies of self-
reported exposure to trauma and health risks among a sample of 435 female and 1,198 male juvenile offenders. This study also explored associations between the 
variables used in the latent class analyses and key socio-demographic variables. The findings suggest the presence of three groups of trauma and health risk behaviors 
within the gender groups. For females, the three subgroups demonstrated linear trends in increasing prevalence of trauma and health risk. For males, the three 
subgroups reflected a generally low-risk group, a group with high rates of marijuana use and risky sexual behaviors, and a group with high rates of depression, family 
problems, sexual assault victimization, and bullying. The analyses for the covariates suggested racial differences for certain forms of trauma and health risks. The 
findings suggest gendered intervention strategies should be considered for justice-involved youth.
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Introduction
Youth involved in the juvenile justice system remain a significantly 

underserved population at markedly elevated risk for multiple 
problems, involving traumatizing experiences, substance abuse, 
mental health, and sexually transmitted infections, including HIV 
(human immunodeficiency virus) [1-3]. Many of these youth have 
experienced painful childhoods involving family substance misuse, 
parent incarceration [4,5]. As Ford, et al. [5] note, detained youth who 
are exposed “to multiple types of victimization, interpersonal violence, 
and loss … have more severe emotional, behavioral, interpersonal, 
and school problems than other justice-involved youth.” A “trauma 
informed” focus is needed to address the effects of traumatic experiences 
on youth, as evidence indicates over 90% of justice-involved youth 
report exposure to at least one kind of traumatizing experience, with 
exposure to multiple traumas being common [6-10]. The present 
study examined the heterogeneity in traumatic and at-risk experiences 
among a sample of justice-involved adolescents.

Justice-involved youth risk factors

Research has identified several risk factors associated with juvenile 
justice involvement. For instance, adolescents involved in the juvenile 
justice system experience a disproportionate, high prevalence of 
serious mental health issues, substance use, and other problems 
[2,3,11-13]. Research indicates depressed mood is associated with 
conduct problems, which tend to overlap with juvenile delinquency. 
Studies of justice-involved youth demonstrate higher prevalence rates 
of depression and other mental health disorders, compared to those 

among the general population of youth [3,11,14,15]. For example, 
Teplin, et al. [2] found two-thirds of detained boys and three-quarters 
of detained girls were experiencing psychiatric disorders. In general, 
girls are twice as likely as boys to develop major depressive disorders 
and other serious affective problems [16]. Furthermore, depression has 
been linked to risky sexual behaviors and substance use among justice-
involved adolescents [3,11,17]. 

Mental health problems are associated with the use of marijuana, a 
drug most often used by justice-involved youth [18-21]. For example, 
longitudinal studies of adolescents demonstrate increased marijuana 
use is related to increased symptoms of depression over time [22,23]. 
When examining sex differences, most studies find the relationship 
between depression and marijuana use is stronger for boys, than 
girls [24,25]. Studies of justice-involved youth have also revealed 
comorbidity in marijuana use and depression [11,17]. 

In addition to experiencing problems with substance use and 
mental health problems, justice-involved adolescents are often victims 
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of harassment and assault. Bullying is quite prevalent in the U.S. A 
2015 national survey found 20% of high school students reported being 
bullied on school grounds in the previous 12 months [26]. Bullying 
has been found to be related to other forms of problem behavior, 
including vandalism, shoplifting, and fighting (Office of Juvenile 
Justice and Delinquency Prevention [OJJDP], 2001); and can be seen 
as a precursor to more antisocial and rule breaking behavior [27]. In 
addition, bullying has been found to lead to adult criminal behavior 
[28]. Justice-involved youth have elevated prevalence rates of bullying 
experiences [5,29-31]. 

Involvement in bullying has also been found to be related to mental 
health problems, including depression, as well as substance use—
especially alcohol and cannabis use/abuse [31-34]. Bully-victims (those 
who bully others and are bullied themselves) appear to have the highest 
prevalence of these associated problems [34]. Research has indicated 
that boys are more likely than girls to be the targets and perpetrators 
of bullying [35-37]. 

Research on justice-involved youths has also identified sexual 
experiences and behaviors as correlates of delinquency. Child sexual 
abuse is more prevalent than generally realized, with an estimated 1 
in 7 girls and 1 in 25 boys being sexually victimized prior to age 18 
[38]. Justice-involved youth have an elevated rate of sexual abuse 
experiences [5]. National crime statistics indicate juveniles comprise 
two-thirds of the victims of sex crimes; and the younger the child 
the greater the odds the abuser is a family member [39,40]. Sexually 
abused children are at increased risk of suffering additional negative 
consequences, such as mental health issues, risky sexual behavior, 
including sexually transmitted disease (STDs) and HIV, alcohol and 
drug abuse problems, and bullying [4,41-45]. In fact, substance abuse 
and mental health problems are a common consequence for adult 
survivors of child sexual abuse [47,48]. 

In addition, justice-involved youths’ adverse family situations 
need to be considered in relation to the associated health risks they 
often develop in response to, or as a means of coping with, stressful 
experiences. A family’s well-being is essential for a child’s healthy 
psychosocial adjustment [49,50]. Stressful family experiences include 
parental incarceration, victimization, and family disruption [51-56]. 

Family member alcohol and other drug abuse also constitute 
significant factors in the development of justice-involved youths’ 
substance use, delinquency, and sexual risk behaviors. For example, 
growing up in a household where alcohol is misused or illicit drugs 
are used by family members is associated with the child’s own drug use 
in later life, and increases their risk of mental health problems (e.g., 
depression), physical or sexual violence victimization, bullying, and 
other maltreatment [57-65]. 

Sexual orientation

Although not commonly regarded as a youth risk factor, available 
evidence suggests lesbian, gay, bisexual, transgender, and queer 
(LGBTQ) youth are overrepresented in the juvenile justice system, 
and often bring with them serious mental health issues. A 2015 
nationwide survey of high school students found LGB youth represent 
approximately 12% of girls and less than 5% of boys [66]. Research 
indicates that large proportions of sexual minority youth are involved 
in the justice system. A study of six juvenile detention facilities across 
the U.S. found LGB youth represented 11% of juvenile detainees, with 
sexual minority girls and boys comprising 23% and 8% of detainees, 
respectively [67]. Another survey of juvenile detention centers reported 
32% of girls and 6% of boys identified as sexual minorities (i.e., gay, 

lesbian, bisexual, or queer/questioning) [68]. Further, a nationally 
representative survey of juveniles held in correctional facilities reported 
39% of girls and 3% of boys were identified as sexual minority [69]. 

Related research highlights justice-involved LGBTQ youth are 
among the most troubled youth in society. These youth experience 
a variety of personal, social, and systemic harms and difficulties that 
place them at greater risk of finding their way into the justice system. 
These harms and difficulties include family rejection and placement 
in the foster care system. Foster care often exposes them to stigma, 
discrimination, abuse, and victimization from their sexual majority 
peers (Irvine & Canfield, 2015), resulting in their being forced out of 
their homes, running away and becoming homeless [68-72]. Additional 
victimization commonly occurs while being homeless (ACYF, 2016), 
as well as involvement in survival crimes, such as shoplifting, trading 
sex, and drug sales and experiencing the effects of police strategies and 
discrimination targeting of LGBTQ youth [70-74]. For many LGBTQ 
youth, the net result of these experiences is entry into the juvenile 
justice system-where they are at risk of experiencing additional forms 
of discrimination and harm [75].

Sexual risk behavior

Justice involved youth also have high rates of involvement in 
sexual risk behavior and sexually transmitted diseases (STDs) [3,76]. 
They often experience a disproportionate prevalence of HIV/STDs, 
and engage in sexual risk behaviors associated with adverse health 
outcomes [3,12,26,77,78]. Nationwide, 11.5% of high school youth 
report having sexual intercourse with four or more partners during 
their lifetime [26]. Gender differences exist in these prevalence rates, 
with higher rates among boys (ever sexual intercourse: 43.2%; multiple 
sex partners: 14.4%) than girls (ever sexual intercourse: 39.2%; multiple 
sex partners: 8.8%) [26]. When compared to the general population, 
justice-involved adolescents are at greater risk of engaging in risky 
sexual behaviors, which increase the chance of acquiring an STD or 
HIV infection [37,79]. In fact, adolescents are one of the highest risk groups 
for acquiring STDs and HIV, particularly youths having contact with the 
juvenile justice system [37,80,81]. While girls may be less involved in risky 
sexual behavior than boys, they experience a disproportionate burden of 
the adverse health consequences of these behaviors [82]. 

Adolescents, including justice-involved youth experiencing the 
problems of risky sexual behaviors and STD infection, are also likely to 
demonstrate other problems, such as substance use and depression [3]. 
A 2016, Monitoring the Future survey indicated the annual prevalence 
of illicit substance use other than marijuana was 5% for 8th graders, 10% 
for 10th graders, and 14% for 12th graders, while the annual prevalence 
of marijuana use was 9% for 8th graders, 24% for 10th graders, and 
36% for 12th graders [83]. Male adolescents are more likely to use 
substances than female adolescents [83]. Meta-analysis has revealed a 
small to moderate effect size for the relationship between substance use 
and risky sexual behaviors among adolescents [84]. Marijuana use, in 
particular, is associated with risky sexual behaviors, such as sex with 
partners of unknown HIV status, early initiation of sex, transactional 
sex (exchanging sex for money, drugs, food), and sex without condom 
use [77,85,86]. 

Depression is also linked to risky sexual behaviors and substance 
use among adolescents. Depressive symptoms appear in both male 
and female adolescents, but girls are twice as likely as boys to develop 
major depressive disorders and other serious affective problems [16]. 
Adolescents involved in the juvenile justice system are even more likely 
to experience depressive symptoms [2]. 
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Gender effects

It is important to consider gender differences in the multiple 
problems often experienced by justice-involved youth. As discussed 
earlier, girls experience higher rates of psychiatric disorders, STDs, 
the health effects of sexually transmitted diseases, and sexual assaults, 
than males. On the other hand, boys are more likely to be involved in 
substance use, and to be the targets and perpetrators of bullying, than 
girls. The effectiveness of behavioral health services could be improved 
by greater insight into these relationships, and the prevalence of 
subgroups of male and female youth reflecting different combinations 
or patterns of trauma and health risk behaviors [87-89]. 

Research questions 

Drawing on the above discussed literature, this study addressed 
three research questions:

1. What subgroups of male and female justice-involved youth reflect 
combinations or patterns of trauma and health risk behaviors? 

2. How prevalent are any subgroups reflecting combinations of trauma 
and health risk factors? 

3. Are there gender group, socio-demographic differences in the 
combinations of any trauma and health risk factors? 

Method
Project Setting: Juvenile Assessment Center (JAC) Health Coach 

Services

The study data were collected in an innovative, comprehensive 
Health Coach service for youth entering a Juvenile Assessment Center 
(JAC), a centralized intake facility, in a southeastern U.S. city. Every 
juvenile arrested for a crime in the service area of the JAC is taken to 
the JAC for intake processing; youths who are charged by the State 
Attorney’s Office but not arrested may also be processed at the JAC. 
At intake, each youth is assessed for risk and interviewed about her/
his crime by JAC intake personnel, after which s/he is either released to 
a parent’s custody or detained, depending on level of risk and offense. 
During the intake process at the JAC, youths are also approached by 
Health Coach service staff. This service has three major goals [90]. First, 
it offers HIV evidence-based risk reduction information and education 
to youth using a gendered and developmentally appropriate online 
curriculum. Second, urinalysis is performed for recent drug use, as well 
as rapid testing for HIV, urine testing for other STDs, and testing for 
Hepatitis C, when indicated. Third, the service follows-up with youth 
and provides prompt, appropriate linkage to treatment for those who 
are drug-involved, test positive for HIV or other STDs, or screen high 
on an evidence-based depression inventory [91]. As discussed below, 
sociodemographic information is collected as well as information on 
sexual risk behavior, depression, and drug involvement in the past 12. 
The Health Coach service involves collaboration with the Department 
of Health (DOH), and links youth needing follow-up care with 
community-based services and exposes Health Coach served youth 
to an evidence-based STD/HIV intervention program. Youth with 
positive drug test results or elevated depression assessment scores—
discussed in the measures section—are eligible for referral to an on-site 
therapist for rapid, follow-up care. 

Procedures

The study data were collected by JAC Health Coaches from youth 
clients they served. Health Coaches are trained to follow a detailed data 

collection and service delivery protocol. Data collection and entry are 
routinely monitored for integrity and quality by the Program Manager. 
The electronic data from the Health Coaches were de-identified. Then, 
the de-identified data were given to the research team for analysis 
purposes; therefore, the Institutional Review Board (IRB) did not 
consider this a study involving human subjects. The participants 
were not compensated for their involvement in the study. The intake 
assessment center is separate from the court process. 

The State requires a time limit of six hours to process youth at 
each of the JACs. The need to adhere to law enforcement booking 
procedures, as well as Health Coach detailed data collection and service 
delivery protocols, prevented the use of extensive measures, instead 
relying primarily on the use of yes/no questions for presence of family 
and youth problems and experiences. This affects the variability of 
indicators used in the present study.

Participants

Participants in the current study received Health Coach services 
between January 1, 2017 and December 31, 2017. To avoid multiple 
counting of youth, the initial JAC entry data were used in analyses; over 
80% had one entry. For these multiple entry youth, Health Coach data 
collected during their first entry were used in the present study. A total 
of 435 females and 1,198 males were included in the analyses. 

Participation in this service was purely voluntary. The State’s Public 
Health law does not require youth 12 years and over to obtain parental 
consent for STD or HIV testing or treatment. Health Coach staff 
obtained youth consent prior to initiating services. The participation 
rate to receive Health Coach services exceeded 96%. Consenting youth 
were interviewed by Health Coaches in private offices at the JAC. Since 
the Health Coach service refusal rate was near zero (96% of youth 
agreed to participate), no socio-demographic and other comparisons 
were made between youth agreeing and youth declining to receive 
services. 

Socio-demographic characteristics

Age was included as a continuous variable in number of years. 
Biological sex (referred to henceforth as gender, though this term is 
restrictive here) was a dichotomous variable for male biological sex (0) 
and female biological sex (1). Race/ethnicity was a categorical variable 
for Hispanic (1), African American (2), White (3), or Other (4). Youth 
were also asked about their living situation. Few male (13%) and female 
(12%) youth reported living with both biological parents, or birth 
mother with stepparent or partner (17% and 16%, respectively), but 
34% of male youth and 34% of female youth indicated they were living 
with their birth mother alone. Few male and female youth were living 
in other situations (e.g., birth father alone, grandparents). Accordingly, 
the living situation variable was coded as 1 = living with birth mother 
alone or 0 = other arrangement. None of the sociodemographic 
variables had missing data.

Family problems

Dichotomous variables were created to capture affirmative (1) 
and negative (0) responses to three questions about the youth’s family 
members. These three questions were: “Has any member of your family 
had problems with alcohol;” “Has any member of your family had 
problems with drug abuse;” and “Have either biological parent spent 
time in jail or prison?” 
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Substance use

Two measures of substance use were included in the analyses. First, 
drug assay results were obtained from urine analyses (UA) conducted 
at the DOH lab facility. At the DOH testing lab, urine specimens were 
tested for seven drugs using the enzyme multiplied immunoassay 
technique (EMIT) procedure: methamphetamines, cocaine, opiates, 
marijuana, spice (UR144 metabolite), alcohol, and benzodiazepines. 
Very few youths were found to be drug positive for any drug other than 
marijuana (range 0% to 3%); hence, only UA results for marijuana 
were included in the present study. The cutoff level for a positive for 
marijuana test is 50 ng/ml of urine. The marijuana UA results were 
dichotomized (0 = negative, 1 = positive). 

The second measure of substance use reflected the severity of 
youths’ perceptions of problems associated with their drug use. Drug 
problems were measured using the Texas Christian University (TCU) 
Drug Screen V instrument, which is a self-report instrument probing 
use of various drugs and consequences of use based on DSM-V criteria 
during the past 12 months [92]. Responses to this instrument are 
scored to produce a single total score ranging from 0 to 11, which is 
then converted to three severity categories corresponding to DSM-V 
criteria: 1 = mild disorder with score of 2-3 points (i.e., presence of 
2-3 symptoms), 2 = moderate disorder with score of 4-5 points, and 
3 = severe disorder with score of 6 or more points. Another “severity” 
category was created corresponding to the presence of fewer than 2 
points: 0 = no disorder. 

Sexual risk behavior

Two measures of risky sexual behavior were included. The number 
of sexual partners is widely used as a sexual risk behavior measure [93]. 
Number of sexual partners was measured as a single item appropriated 
from the Youth Risk Behavior Survey (CDC, 2016): “During the past 
three months, with how many people have you had sexual intercourse?” 
Response choices were “I have never had sexual intercourse,” “1 
person,” “2 people,” “3 people,” “4 people,” “5 people,” and “6 or more 
people” [26]. The sexual partners variable was coded as 0 for “never had 
sexual intercourse” to 6 for “6 or more people” in the analyses. 

The second sexual risk variable, STD status, was measured by a 
non-invasive, FDA)-approved, urine-based nucleic acid test, GenProbe 
APTIMA Combo 2 Assay, for chlamydia and gonorrhea. The sensitivity 
of GenProbe’s test has been shown to be superior to culture and direct 
specimen tests. For chlamydia, the sensitivity and specificity of the 
GenProbe urine-based test are 95.9% and 98.2%, respectively; and for 
gonorrhea, they are 97.8% and 98.9%, respectively (Chacko, Barnes, 
Wiemann, & DiClemente, 2004) [94]. The STD status measure was 
a dichotomous variable for positive (1) for any STD (i.e., chlamydia, 
gonorrhea, or both) and negative (0) for all STD tests. 

Depression

Depressive symptoms were measured using the 8-item, shortened 
version of the widely used 20-item Center for Epidemiological Studies 
Depression Scale [95]. The 8-item depression measure has been found 
to be psychometrically sound for use among justice-involved youth 
[96]. The eight items asked of participants were: “I felt I could not 
shake off the blues even with the help from my family and friends;” “I 
felt sad;” “I felt depressed;” “I thought my life had been a failure;” “I 
felt fearful;” “My sleep was restless;” “I felt lonely;” and “I had crying 
spells.” The items were asked regarding the past week and response 
options were “less than one day” (0), “1-2 days” (1), “3-4 days” (2), and 
“5-7 days” (3). An additive index for depressive symptoms was created 

from the items with total scores ranging from 0 to 24. Previous research 
has found that a depression measure score of 7 or higher is a threshold 
score indicative of potentially needing clinical intervention [97,98]. 
Therefore, the depression index was dichotomized for subsequent 
analysis as scores 0-6 (0) and scores 7-24 (1). 

Trauma victimization

Finally, two indicators of trauma victimization were included. 
First, 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). Second, youths were asked to 
self-report involvement with bullying. Bullying involvement was based 
on responses to the following question: “Have you ever been involved 
in bullying?” Responses to this dichotomous question were no (0) 
and yes (1). The question about bullying did not distinguish among 
perpetrators, victims, and perpetrators/victims of this behavior, only 
that some form of bullying occurred; hence, this variable can reflect 
both victimization and/or perpetration. 

Sexual orientation

Sexual orientation was assessed with a single item: “Which of 
the following best describes you?” Response options were “Bisexual,” 
“Gay or Lesbian,” “Heterosexual (straight),” or “Not Sure.” Youth 
who responded as bisexual, gay, or lesbian (LGB) were coded as sexual 
minority (1), while those who responded as heterosexual were coded 
as non-sexual minority (0). Most youths in the sample identified their 
sexual orientation as heterosexual, gay or lesbian, or bisexual. Very few 
female (n = 12) and male (n = 2) youths reported they were “not sure” 
about their sexual orientation; hence, these few youths were excluded 
from the analyses. 

The distribution of sexual orientation across gender was 1% of 
males and 18% of females identified as bisexual, 1% of males and 8% 
of females identified as gay or lesbian, and 98% of males and 71% of 
females identified as heterosexual. Thus, only 2% of males were sexual 
minority compared to 29% of females in this sample of arrested youth. 
The proportion for females is comparable to other studies of sexual 
minority status in justice-involved youth, but low for males. Discussion 
with the Health Coach program manager indicated male youth were 
more embarrassed or reluctant to report their sexual orientation, 
whereas female youth were more willing to share this information. The 
reader is cautioned to regard the male sexual orientation data as a likely 
underestimate. 

Analysis strategy

The analyses proceeded in several stages. First, descriptive 
comparisons were made between male and female youths on 
sociodemographic variables and the variables involved in the latent 
class analysis. Second, a latent class analysis (LCA) was completed on 
the following variables: number of sexual partners in past 3 months, 
elevated depression, UA marijuana test results, STD status, sexual 
orientation, drug use severity category, family member problems 
with alcohol, family member problems with other drug abuse, 
whether a biological parent spent time in jail or prison, sexual assault 
victimization, and involved in bullying. 

The LCAs were performed using Mplus Version 8.0 [99]. LCA seeks 
to identify an underlying classification of entities (e.g., individuals) 
which are related to manifest indicators in probabilistic terms [100]. 
In particular, the LCA model is useful when studying a heterogeneous 
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For missing data, other than the UA marijuana test results and STD 
test results (n = 219 and n = 358 cases, respectively), very few cases 
were missing information on the variables included in the analyses (14 
cases or fewer). Hence, an additional examination was conducted to 
determine whether cases with valid or missing data on UA marijuana 
test results or STD test results differed regarding other measures in our 
study [101]. Low magnitudes of relationship were found, suggesting 
that cases not included in the analyses did not introduce systematic bias. 
There was a sizable correlation between valid and missing data relating 
to the marijuana test results and STD test results (r = .406, p < .001); 
however, since the youths’ urine specimens were split for drug and 
STD testing, this relationship was an artifact of the testing procedure, 
not a reflection of systematic bias. Hence, the Mplus data imputation 
procedure was used, in which each missing value was replaced by a set 
of plausible values drawn from their predictive distribution to estimate 
the values of the missing data [102,103]. 

population. The use of LCA in this study was exploratory in nature, 
that is, without specification of hypotheses relating to the values of the 
conditional or latent class probabilities. The objective of this analysis 
was to examine the heterogeneity and magnitude of the LCA variables 
among subgroups of male and female youths, assuming heterogeneity 
existed. Multi-group LCA (using the known class function in Mplus) 
was employed for this purpose to explore heterogeneity across gender 
(sex). MLR (maximum likelihood parameter estimates with standard 
errors and a chi-square statistic that are robust to non-normality and 
non-independence of observations) was used as an estimator [99]. 
The Mplus feature for ML estimation of missing values (FIML) was 
used to treat any missing data [99]. Figure 1 illustrates the model that 
was estimated. Finally, following the LCA estimations, an additional 
analysis was performed. For each gender group, the relationships of age, 
living with biological mother only, being African American, Hispanic, 
or White and the variables in the latent class model were studied.

 

Gender 

Sex 
Partners 

Elevated 
Depression 

STD 
Positive 

Marijuana 
Positive 

Bullying 

Sexual 
Assault 

Parent 
Jail/Prison 

Family 
Drugs 

Family 
Alcohol 

Drug 
Severity 

Sexual 
Orientation 

Trauma Health 
Risk 

Figure 1. Multi-group latent class model.  Gender serves as a known class for estimating the latent class analysis.  The latent class is estimated for k classes comprised of the observed 
variables for trauma experiences and health risks: number of sex partners, elevated depression, marijuana positive, STD positive, sexual orientation, drug severity category, family member’s 
alcohol problem, family member’s drug problem, parent’s incarceration, sexual assault victimization, and involvement in bullying
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Assessing LCA model fit

Several indictors were used to assess LCA model fit: (1) the 
classification table, with high diagonal values and low off-diagonal values 
indicating good classification quality; (2) entropy, with values ranging 
from 0 to 1, with scores close to 1 indicating clear classifications; (3) 
Akaike Information Criterion (AIC), Bayesian Information Criterion 
(BIC), and the sample size adjusted BIC (saBIC), with lower AIC, BIC, 
and saBIC, scores (i.e., closest to zero) indicating a better fit of the 
model; (4) the fit of the model to the univariate and bivariate frequency 
tables, with smaller standardized residuals between the observed and 
estimated (expected) probabilities indicating better model fit [99]. The 
mixture model with known classes precluded use of the Lo-Mendell-
Rubin likelihood ratio test of model fit; and having more than one 
categorical latent variable prevented use of a parametric bootstrapped 
likelihood test of model fit. An additional criterion in assessing fit was 
the substantive meaningfulness of the LCA solution [104-106]. 

Results
Socio-demographic and health risk factor comparisons

As can be seen in Table 1, the male youth were slightly older than 
female youth. A larger percent of females was White, than males. 
Females reported larger percentages of family problems (alcohol 
abuse, other drug abuse, biological parent in jail or prison), than 
males. Females had a higher STD positive rate than males, while males 
had a higher UA marijuana test positive rate than the females. Males 
reported a larger average number of past three-month sexual partners, 
than the females. Finally, females had higher elevated depression rates, 
a larger percent who reported a minority sexual orientation, higher 
rates of being sexually assaulted, and greater involvement in bullying, 
than males. 

LCA fit statistics

The LCA fit statistics are shown in Table 2. Given the limited number 
and distribution of cases across the various categorical variables, up to 
a three class LCA solution could be reliably estimated. The three-class 
solution seemed to fit the data best: (1) the classification table indicated 
very high diagonal values (>.90), and only two off diagonal values 
greater than 0.08; (2) a very high entropy value of 0.89 was obtained; 
(3) the three class solution had lower AIC, BIC, and saBIC values, than 
the one and two-class solution; (4) relatively few significant univariate 
and bivariate frequency standardized residuals were found; and (5) the 
three-class solution provided a more substantively meaningful fit, than 
the two-class solution. As a final check on the results, the analyses were 
re-estimated with double the random starts, to confirm the best log 
likelihood was obtained and replicated. The findings indicated this to 
be the case. 

Three-class LCA findings

The three-class LCA results, in probability scale, are shown in Table 
3. Different results were found for female and male youth in the study. 
Among girls, and with few exceptions, there was a linear trend in the 
prevalence of the risk factors progressing from the low risk, through 
the moderate risk, and to the high risk classes. An important feature 
of this result is that the various risk factors cluster together among 
the girls; 3% of the girls were in the elevated risk group, 37% were in 
the moderate risk group, and 60% were in the low risk group. These 
three groups accounted for 1%, 10%, and 16%, respectively, of all youth 
involved the study.

The LCA results for the boys reflected a more differentiated pattern. 
As shown in Table 4, distinct subsets of risk factors were identified. 
First, there was a subgroup of male youth (18% of cases overall and 
24% among males) reflecting elevated depression, family problems 
(especially a biological parent spending time in jail or prison), sexual 
assault victimization, and involvement in bullying. A second male 
subgroup, accounting for 7% of all cases and 9% of male youth, 
reflected marijuana use and involvement in sexual risk behavior with a 
high average number of sexual partners in the past three months and a 
high STD positive rate. A third male subgroup, accounting for nearly 
half of all youth in the study and 66.8% of male youth, had—with few 
exceptions—lower levels of prevalence on the various risk factors than 
the other two youth subgroups. It should be noted that the standard 
errors for the third male subgroup were, in general, low and near zero 
for elevated depression, sexual orientation, and TCU drug severity 
screen scores. Hence, their critical ratios should be considered with 
some caution. 

Relationship of covariates to health risk variables

This study also sought to assess, separately for males and females, 
the relationship of age, living with mother only, and race/ethnicity to the 
various risk factors. As shown in Table 5, among females, a number of 
significant relationships were found. However, with four exceptions (4 
of 55 [7%] correlations), the magnitude of these relationships was quite 

Females
(n = 423 to 435)

Males
(n = 1196 to 1198)

Age, M(SD) 15.64(1.475) 15.80(1.423) *
Living with mother only 54.9% 55.8%
Race/ethnicity:
African American 49.7% 54.6%
White 32.2% 24.7%**
Hispanic 13.8% 15.0%
Other 3.6% 5.7%
Family alcohol abuse problem 25.3% 12.1%***
Family other drug abuse problem 26.7% 12.4%***
Biological parent in jail/prison 64.4% 57.0%**
Drug use severity:
None 92.2% 93.7%
Mild 5.1% 3.7%
Moderate 0.9% 1.3%
Severe 1.8% 1.3%
STD positive 12.1% 6.4%***

(n = 348) (n = 927)
Marijuana positive 43.3% 54.5%***

(n = 372) (n = 1042)
Number of sexual partners past 3 months, M(SD) 0.67(1.067) 0.89(1.305) **
Elevated depression 20.5% 6.0%***
Sexual minority orientation 27.0% 1.8%***
Been sexual assaulted 19.5% 2.4%***
Been involved in bullying 35.9% 16.4%***

Table 1. Covariate Comparison between Female and Male Youth

Note. STD = sexually transmitted disease. Two-tailed p-values: *p < .05; **p < .01; ***p < .001.

Akaike
(AIC)

Bayesian
(BIC)

Sample Size 
Adjusted BIC Entropy

1 Class 19959.66 20110.81 20021.86 --
2 Classes 18970.70 19272.99 19095.09 0.989
3 Classes 18483.30 18936.74 18669.89 0.887
4 Classes Could not be reliably estimated

Table 2. Latent Class Analysis Fit Statistics (n = 1633)



Dembo R (2019) Latent class analysis of exposure to childhood trauma and health risks among justice-involved youth: Gender differences

Ment Health Addict Res, 2019         doi: 10.15761/MHAR.1000183  Volume 4: 7-11

Elevated Risk
(n = 15, 1%)

Moderate Risk
(n = 160, 10%)

Low Risk
(n = 260, 16%)

Estimate SE Estimate SE Estimate SE
Sexual partners 
(M) 5.310*** 0.379 0.624*** 0.060 0.442*** 0.038

Elevated 
depression:

No 0.340* 0.137 0.632*** 0.044 0.922*** 0.033
Yes 0.660*** 0.137 0.368*** 0.044 0.078* 0.033

Marijuana UA:
Negative 0.472** 0.157 0.561*** 0.050 0.576*** 0.036
Positive 0.528*** 0.157 0.439*** 0.050 0.424*** 0.036

STD results:
Negative 0.685*** 0.131 0.918*** 0.028 0.869*** 0.025
Positive 0.315* 0.131 0.082** 0.028 0.131*** 0.025

Sexual 
orientation:

Majority 0.315* 0.134 0.606*** 0.044 0.829*** 0.029
Minority 0.685*** 0.134 0.394*** 0.044 0.171*** 0.029

Drug severity 
score:

None 0.660*** 0.118 0.885*** 0.029 0.959*** 0.013
Mild 0.068 0.065 0.080*** 0.024 0.032** 0.012
Moderate 0.068 0.064 0.014 0.010 0.003 0.004
Severe 0.204† 0.105 0.021† 0.012 0.006 0.006

Family alcohol 
problems:

No 0.361** 0.133 0.456*** 0.074 0.948*** 0.020
Yes 0.639*** 0.133 0.544*** 0.074 0.052** 0.020

Family drug 
problems:

No 0.294* 0.127 0.341*** 0.099 1.000 0.000
Yes 0.706*** 0.127 0.659*** 0.099 0.000 0.000

Parent in jail/
prison:

No 0.203† 0.104 0.193*** 0.039 0.465*** 0.035
Yes 0.797*** 0.104 0.807*** 0.039 0.535*** 0.035

Sexually 
assaulted:

No 0.271* 0.120 0.651*** 0.046 0.929*** 0.035
Yes 0.729*** 0.120 0.349*** 0.046 0.071* 0.035

Involved in 
bullying:

No 0.476*** 0.147 0.467*** 0.047 0.758*** 0.042
Yes 0.524*** 0.147 0.533*** 0.047 0.242*** 0.042

Table 3. Latent Class Results for Females in Probability Space

Note. UA = urinalysis; STD = sexually transmitted disease. Two-tailed p-values: †p < .10; 
*p < .05; **p < .01; ***p < .001.

small—each explaining less than 9% of the variance. A similar covariate 
situation was found among the males. Here, 8 of 55 correlations 
explained more than 10% of the variance, and the magnitude of the 
remaining covariate relationships was, again, small. At the same time, 
two patterns of relationships could be discerned: White females and 
males reported more family alcohol and other drug problems, sexual 
assault, and bullying involvement, and African-American female and 
male youth reported fewer family alcohol and other drug problems 
(and for African American males, fewer sexual assault and bullying 
issues), than other youth in the study. Few other relationships were 
patterned or explained more than 10% of the variance. Therefore, based 
on the aforementioned results, with the exception of the covariate 
relationships just noted, the covariates were not significant factors 
influencing the various latent classes. 

Discussion
The results provide clear answers to the three research questions 

informing this study. There was heterogeneity in the experiences of the 
justice-involved youths. Distinct subgroups of male and female youth 
were found reflecting different combinations of the trauma and health 
risk behaviors. The subgroups differed in prevalence among the two 
gender groups, with the lower risk latent class subgroups for female and 
males accounting for the largest proportions of the sample (16% and 
49%, respectively). On the other hand, the elevated risk subgroup for 
females and the marijuana use and sexual risk behavior subgroup for 
males account for the smallest proportion of each gender group—but 
appeared to demonstrate the most troubling victimization experiences 
and exposures to trauma. 

High Depression, 
Family Problems, 
Sexual Assault, & 
Bullying
(n = 289, 18%)

High Marijuana & 
Sexual Risk Behavior
(n = 109, 7%)

Low Risk
(n = 800, 49%)

Estimate SE Estimate SE Estimate SE
Sexual partners 
(M) 0.563*** 0.055 4.213*** 0.156 0.552*** 0.032

Elevated 
depression:

No 0.818*** 0.028 0.918*** 0.027 0.987*** 0.007
Yes 0.182*** 0.028 0.082** 0.027 0.013* 0.007

Marijuana UA:
Negative 0.548*** 0.039 0.362*** 0.052 0.434*** 0.022
Positive 0.452*** 0.039 0.638*** 0.052 0.566*** 0.022

STD results:
Negative 0.956*** 0.016 0.844*** 0.043 0.941*** 0.010
Positive 0.044** 0.016 0.156*** 0.043 0.059*** 0.010

Sexual 
orientation:

Majority 0.956*** 0.014 1.000 0.000 0.990*** 0.004
Minority 0.044** 0.014 0.000 0.000 0.010* 0.004

Drug severity 
score:

None 0.889*** 0.022 0.917*** 0.027 0.958*** 0.008
Mild 0.051*** 0.015 0.036* 0.018 0.032*** 0.007
Moderate 0.022* 0.010 0.038* 0.019 0.006† 0.003
Severe 0.038** 0.013 0.009 0.010 0.005† 0.003

Family alcohol 
problems:

No 0.544*** 0.046 0.896*** 0.032 0.998*** 0.012
Yes 0.456*** 0.046 0.104*** 0.032 0.002 0.012

Family drug 
problems:

No 0.524*** 0.055 0.897*** 0.032 1.000 0.000
Yes 0.476*** 0.055 0.103*** 0.032 0.000 0.000

Parent in jail/
prison:

No 0.256*** 0.031 0.347*** 0.048 0.504*** 0.020
Yes 0.744*** 0.031 0.653*** 0.048 0.496*** 0.020

Sexually 
assaulted:

No 0.910*** 0.018 0.974*** 0.016 1.000 0.000
Yes 0.090*** 0.018 0.026 0.016 0.000 0.000

Involved in 
bullying:

No 0.674*** 0.036 0.885*** 0.032 0.887*** 0.015
Yes 0.326*** 0.036 0.115*** 0.032 0.113*** 0.015

Table 4. Latent Class Results for Males in Probability Space

Note. UA = urinalysis; STD = sexually transmitted disease. Two-tailed p-values: †p < .10; 
*p < .05; **p < .01; ***p < .001.
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Females
Age Lived with mother African American Hispanic White

Elevated depression 0.146* -0.018 -0.024 0.062 -0.015
Marijuana positive 0.291*** 0.084 -0.155 0.166 0.113
STD positive 0.234** 0.103 -0.072 -0.113 0.102
Sexual partners 0.260*** -0.145* -0.213*** 0.086 0.174***
Sexual minority orientation 0.016 0.090 -0.078 0.087 -0.033
Drug use severity 0.195 -0.189 -0.285** 0.275* 0.157
Family alcohol problem 0.010 -0.205** -0.402*** 0.120 0.367***
Family drug problem -0.009 -0.256*** -0.407*** 0.062 0.377***
Parent in jail/prison -0.078 -0.060 0.138 -0.045 -0.087
Sexually assaulted 0.127 -0.036 -0.171* -0.108 0.235**
Bullying -0.128* -0.011 -0.069 -0.159 0.165*

Males
Age Lived with mother African American Hispanic White

Elevated depression 0.102 -0.160*** -0.233*** -0.026 0.276***
Marijuana positive 0.340*** 0.008 0.068 0.028 -0.071
STD positive 0.228*** 0.043 0.216** -0.213* -0.128
Sexual partners 0.283*** -0.017 0.110** -0.052 -0.064
Sexual minority orientation 0.107 0.064 -0.168 -0.013 0.254*
Drug use severity 0.088 -0.018 -0.287*** 0.038 0.313***
Family alcohol problem 0.066 -0.175*** -0.403*** 0.055 0.368***
Family drug problem -0.020 -0.184** -0.397*** 0.011 0.430***
Parent in jail/prison -0.048 0.039 0.182*** -0.289*** 0.015***
Sexually assaulted 0.008 -0.190* -0.375*** -0.181 0.412***
Bullying -0.233*** -0.024 -0.206*** -0.053 0.276***

Table 5. Female and Male Covariate Relationships with Latent Class Analysis Variables

Note. STD = sexually transmitted disease. Two-tailed p-values: †p < .10; *p < .05; **p < .01; ***p < .001.

The results indicated different female and male trauma and health 
risk subgroups in the sample. As noted earlier, among girls there was a 
general, linear pattern of increasing risk, with girls at higher levels of risk 
reflecting elevated risk behavior than those at lower levels of risk. This 
pattern of results indicates a general high degree of interrelationship 
among the behaviors and experiences examined here. In contrast, three 
different trauma-health risk subgroups were found among male youth: 
(1) high depression, family problems, sexual assault victimization, and 
involvement in bullying, (2) recent marijuana use and involvement in 
sexual risk behavior, and (3) a generally low risk factor subgroup. 

As discussed earlier, the data were examined for socio-demographic 
differences in the various risk factors for the female and male youth. 
With the two exceptions discussed previously, the analyses did not 
indicate patterned, highly related covariate and trauma-health risk 
variable effects. The reasons why White females and males reported 
more family alcohol and other drug problems, and African-American 
female and male youth reported fewer family alcohol and other drug 
problems, than other youth in the study are unclear, and merit further 
study. Few studies have examined race/ethnicity differences in exposure 
to adverse childhood experiences. In a study of health risk factors 
among a general population sample of adults, Lee, et al. [107] reported 
higher rates of household alcoholism and drug abuse during childhood 
among African Americans (alcoholism: 26%; drug abuse: 16%) than 
Whites (alcoholism: 22%; drug abuse: 9%). On the other hand, in a 
study of exposure to childhood trauma and health risk factors among 
adult prison inmates, Roxburgh, et al. [108] found African American 
inmates (women: 35%; men: 28%) experienced lower rates of childhood 
exposure to parental substance abuse (drugs and alcohol) than White 
inmates (women: 45%; men: 38%). More research is needed to explore 
the impact of racial/ethnic differences in the relationship between 
exposure to adverse family conditions and delinquency/crime. 

There were several limitations to this study. First, there were 
limitations due to the nature of the sample, which consisted of newly 
arrested youth in one jurisdiction. Hence, the results of the study 
cannot be generalized to newly arrested youth in other locations or 
non-justice-involved youths. Future research should replicate this 
study using different populations of justice-involved youth. Second, 
with the exception of biological test results for marijuana and STDs, the 
measures were based on self-reports. At the same time, the prevalence 
rates of the youths’ problems are in line with other studies of justice-
involved youth, and, in the case of reported parental incarceration, 
strikingly high. Future research should try to include parent and 
teacher reports of risk factors and behaviors to explore the validity of 
these findings. Third, the measures of parental incarceration, family 
alcohol abuse problems, family drug abuse problems, sexual minority 
status, involvement in bullying, and being sexually assaulted were 
based on one dichotomous (yes/no) question. 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 to 
explore differences in magnitude of effects. Third, the analyses were 
performed on cross-sectional data. Hence, it is not possible to make 
any causal statements regarding the relationships among the variables 
studied here. Relatedly, the present study was not able to explore how 
differentiation in trauma and health risk factors affected the likelihood 
of future delinquent/criminal behavior. Future research should explore 
the temporal link between exposure to trauma and health risk factors 
and delinquency among similar populations of justice-involved youth.

The results highlight the need for differentiated intervention 
services for female and male youth. Girls may benefit from a more 
holistic, integrated intervention services at levels of intensity reflecting 
their degree of health risk. On the other hand, male youth could be 
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expected to benefit from more differentiated intervention services 
targeting the specific trauma-risk factors that are adversely affecting 
their lives. For populations similar to the one studied here, intervention 
services for male, justice-involved adolescents should focus on (a) 
combined services for substance use and risky sexual practices and (b) 
mental health-oriented services that address exposure to trauma such 
as sexual assault and bullying.

Studies such as the one we report could be conducted periodically 
to identify emerging trends, problems, and constellations of issues 
female and male youth bring with them as they enter the juvenile justice 
system. Early intervention addressing these issues and problems could 
be of great benefit in improving their health, reducing recidivism, and 
helping directing their lives in more salutary directions. 

The findings of this study highlight the multiple problems affecting 
youth entering the juvenile justice system. The overall prevalence rates 
of a number of these experiences are of serious concern. It is hoped 
our findings will contribute to the growing literature in this important 
subject area, and encourage other researchers to elucidate the dynamics 
underlying the associations we identified. In particular, there is an 
urgent need to address and remediate the adverse consequences of 
justice-involved youth trauma issues. Appropriate linkage with care 
providers at earliest point of contact with the justice system would be 
a great beginning point to intervene in this process, with its long-term, 
adverse health consequences. 
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