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Abstract

Research suggests justice-involved adolescents demonstrate higher prevalence rates of mental health,
substance use, risky sexual behaviors, and sexually transmitted diseases infection than adolescents in the general
population. Yet few studies have examined heterogeneity of these public health problems in justice-involved youths
across both gender and race/ethnicity. Using latent class analysis to explore variation in public health problems
across gender-race/ethnicity groups, the present study found the sample of n=1,620 justice-involved youth were
best described as falling into one of two classes: High Risk vs. Low Risk. The prevalence rates of post-arrest secure
detention, depression, marijuana use, sexually transmitted diseases infection, and risky sexual behavior varied
within the two latent classes and across the gender-race/ethnicity groups. Findings emphasize the need for holistic
and gender-race/ethnicity-specific interventions for delinquent youth.

Keywords: Gender; Race; Ethnicity; Intersectionality; Health risk;
STD; Marijuana use; Juvenile delinquents; Arrested youth

Introduction
Research on health risk behaviors among justice-involved youth of

different gender and race/ethnicity groups has increased in recent
years. Studies of subgroups of these youth have focused on offense
severity, mental health, substance abuse, sexual risk, or Sexually
Transmitted Disease (STD) status, and often combinations of these
problems. A major focus has been on youth placed on detention [1-3]
or in residential programs [4,5]. However, studies involving youth in
juvenile court [6], probation [7-9], or centralized intake facilities
[10,11] have increased. This research continues to confirm that justice-
involved youth have higher prevalence rates of these problems, than
adolescent in the general community [12-14], and that the prevalence
rates for mental health problems [1,2,15], substance use [16], sexual
risk behavior, and STD status [3] differ among gender and race/ethnic
subgroups [11].

At the same time, as Wells et al. [17] noted, these etiological studies
have, with few exceptions, not provided information on the
intersectionality of gender and race/ethnicity and the prevalence of
health risk factors across these diverse subgroups within the same
study. Most often, studies are completed on male and female youth
from specific race or ethnicity groups, or involve same-gender youth
from different race/ethnicity groups. Often, we generalize from results
in different studies, focusing on specific, but different psychosocial
problems among various subgroups of youth.

These generalizations assume the predictors, and sometimes causes,
of these problems are similar across these youth subgroups in different

locations. This is an important issue, as prevention and intervention
approaches that are sensitive to gender and race/ethnic group health
risk variations are more likely to be successful because they are
informed by an understanding of the intersectionality of gender and
culture [17]. As the National Institute on Drug Abuse (NIDA) [18] has
indicated, “Tailoring services to fit the needs of the individual is an
important part of effective drug abuse treatment for criminal justice
populations”.

There is a need for more research to determine if offense severity,
mental health, substance abuse, sexual risk issues, and STD status are
similar or different across multiple gender and race/ethnicity
subgroups entering the juvenile justice system, when examined
simultaneously. Such studies can provide a more nuanced
understanding of the factors and processes involved in the etiology of
these serious public health problems.

Health risk problem areas that are gender and race/ethnic specific
may require targeted prevention and intervention strategies, whereas
health risk factors which are similarly reflected across different gender
and race/ethnic subgroups of youth could lead to the development of
more generic intervention programs. Yet, surprisingly, research is
lacking on intersectional studies that examine the prevalence of a
broad range of risk factors among justice-involve youth.

More research is needed on youth entering intake facilities following
arrest. Since research has indicated that 80% of arrested youth are
returned to the community following arrest [19], centralized intake
facilities present an excellent opportunity to identify diverse at-risk
youth health risks and link them with community-based services [20].
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Focus of this study
The present study sought to address the above identified gaps in the

research literature by examining simultaneously offense severity and
the health risk factors noted above, in a sample of newly arrested male
and female youth from diverse race/ethnicity backgrounds entering a
centralized intake facility in a southeastern U.S. city. As described in
more detail in the strategy of analyses section, we conducted a multi-
group, latent class analysis involving post-intake arrest release status (a
proxy for charge level), mental health, drug use, and sexual risk factors,
including STD test results. The study is unusual in that biological data
on both drug use and STDs were collected. The data provided a unique
opportunity to assess the relative influence of these factors on a diverse
group of youths, many of whom were released back to the community
following arrest. Specifically, the present study addressed three
research questions:

• Based on latent class analysis, are there subgroups reflecting
different combinations of arrestee’s post-intake release, mental
health, drug use, and sexual risk factors, including STD test results,
across gender and race/ethnicity groups?

• If so, what proportion of youths in these subgroups comprise the
various categories for post-intake release, mental health, drug use,
sexual risk, and STD infection across gender-race/ethnicity
groups?

• How does age relate to the latent class analysis findings?

Method

Data and procedures
The data were collected from a Health Coach Service for youth

entering a Juvenile Assessment Center (JAC), a centralized intake
facility, in a southeastern U.S. city. Every juvenile arrested or charged in
the county is taken to the JAC for intake processing. During intake,
youths were informed of the Health Coach Service and solicited for
participation. The Health Coach Service involves collaboration with
the Department of Health (DOH) to gather data from the youths and
link them to appropriate services. Specifically, the Health Coach
service has four major goals [21]: (1) offer HIV evidence-based risk
reduction information and education to youth using a gender and
developmentally appropriate online curriculum; (2) perform urinalysis
(via the EMIT procedure) for recent drug use, rapid initial testing for
HIV (swab test), and testing for other STDs (chlamydia and
gonorrhea); (3) provide follow-up with youth and link youths who are
drug-involved, test positive for HIV or other STDs, or screen high on a
depression inventory with appropriate treatment; and (4) refer youth
who report they do not have a “medical home” to a collaborating
family health center, and monitor and track adolescents’ engagement
and retention in care.

Participation in the service is voluntary, and the Health Coaches
obtain informed consent from participants. State law does not require
youth 12 years and over to obtain parental consent for STD or HIV
testing or treatment. Due to the sensitive nature of the health data,
DOH and the Health Coach Service collect the data and de-identify
the data prior to providing it to the researchers for analysis. Thus, the
data used in this study were deemed exempt by the Institutional
Review Board (IRB). The present study examines data collected from
n=1,620 youths with first or initial JAC entry who received Health
Coach services (October 19, 2015 [project implementation date]
through December 31, 2016 for females, and February 4, 2016 through

December 31, 2016 for males). High male (82%) and female (85%)
youth participation rates in the Health Coach Service were obtained
during the period covered by this study.

Sociodemographic information (gender, age, race/ethnicity) and
post-JAC placement were available for all youth declining the Health
Coach Service. Comparisons of youth agreeing or declining to
participate in the Health Coach Service indicated only one significant
difference between the two groups: participating youth were slightly
older (15.8 vs. 15.6 years old, respectively, p<0.05). (Due to space
concerns, detailed results are not presented. A copy of the results can
be obtained from the senior author upon request.)

Measures and group membership
Socio-demographic information was collected on the youths’ self-

reported gender (refers to biological sex rather than gender identity),
race/ethnicity, and age. Age was measured in number of years at time
of JAC entry and was a covariate in subsequent analyses. Self-reported
gender (male vs. female) and race/ethnicity (African American or
Black, Hispanic, and white) were used to categorize youth into
subgroups for the latent class analyses.

In accordance with State law, JAC personnel must complete a
Detention Risk Assessment Instrument (DRAI) for each youth
processed at the JAC [22]. The DRAI takes into consideration the
youth’s most serious current offense, other current offenses and
pending charges, prior offense history, current legal status, and
aggravating or mitigating circumstances. Based on this information,
each youth is assigned a risk score. Youths assigned 0-6 points are
released to the community without supervision, awaiting placement in
a diversion program. Youths assigned 7-11 points are placed on non-
secure home detention (i.e., home arrest). Youths assigned 12 or more
points are placed in secure detention. The categorical post-JAC release
variable used in subsequent analyses reflects the seriousness of offense
categories: 1=outright release, 2=home detention and 3=secure
detention.

Participating youths provided urine samples. At the DOH testing
lab, the urine samples were split, with half of the specimen tested for
drugs and the other half tested for STD infection. For drug use, the
Urinalysis (UA) tested for the following using the EMIT procedure: (1)
methamphetamines, (2) cocaine, (3) opiates, (4) marijuana, (5) spice
(UR144 metabolite), (6) alcohol, and (7) benzodiazepines. Two
compounds were used to test for the presence of alcohol in the urine
specimens: (1) Ethanol (ETOH), 8 to 12 h use and (2) ethyl
glucuronide (EtG), 4 to 5 days of use. The cut off levels are 20 ng/mL of
urine and 500 ng/mL of urine, respectively. The cutoff level for a
positive for marijuana test is 50 ng/mL of urine. Few youths tested
positive for any drug other than marijuana (range 0% to below 5% for
each drug category excluding marijuana); hence, these drugs were
excluded from further analysis. The UA results for marijuana were
dichotomized (0=negative, 1=positive) for subsequent analysis.

The other half of the urine specimens were tested for STD infection.
A non-invasive, U.S. Food and Drug Administration (FDA)-approved,
urine-based nucleic acid test, GenProbe Aptima® Combo 2 Assay, was
used to test 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 [23]. For analyses purposes, each
youth's STD results were recoded into a dichotomous variable
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representing positive (coded as 1) for any STD (i.e., chlamydia,
gonorrhea, or both) or negative (coded as 0) for all STD tests.

In addition to STD infection, an indicator of sexual risk behavior
was included in the present study. Research has consistently used the
number of sexual partners as an indicator of sexual risk behavior [24].
Participants were asked to self-report their lifetime number of sexual
partners using a question taken from the high school version of the
Centers for Disease Control’s Youth Risk Behavior Survey [25]. The
question asked: “During your life, 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.” The lifetime number of sexual partners
variable was coded as 0 for “never had sexual intercourse” to 6 for “6 or
more people.”

Finally, a measure of elevated depressive symptoms was included in
the study. Depression was measured using the 8-item version of the
Center for Epidemiological Studies Depression Scale (CES-D) [26].
The eight depressive symptom items are: “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.” Youths were
asked to report how many days in the past week they felt this way, with
responses scored as 0=less than one day, 1=1-2 days, 2=3-4 days, or
3=5-7 days. An additive index was used to measure the level of
depression. A previous study of the Health Coach Service data
confirmed the 8-item depression measure demonstrated a good fit of
the data to Confirmatory Factor Analysis (CFA) results among African
American/Black and white youth [27]. An additional CFA of the 8
depression items also yielded a one factor, invariant model which fit
the data for Hispanic males and females (χ2=26.70, df=20, p=0.14;
Comparative Fit Index [CFI]=0.999, Tucker-Lewis coefficient
[TLI]=0.999; Root Mean Square Error of Approximation
[RMSEA]=0.04). Previous research has found that a depression
measure score of 7 or higher is a threshold score indicative of
potentially needing clinical intervention [28,29]. Therefore, a
dichotomous measure of elevated depression was created for
subsequent analyses with total depression scale scores of 0-6 coded as 0
and scores of 7 or higher coded as 1.

Analysis strategy
The analyses proceeded in several stages. First, descriptive

comparisons were made among the six gender-race/ethnicity
comparison groups on the variables analyzed in this study. Second, a
Latent Class Analysis (LCA) was completed on the following health
risk variables: post-JAC release status (a measure of offense severity),
UA marijuana test results, STD status, number of lifetime sexual
partners, and elevated depression. The LCAs were performed using
Mplus Version 8.0 [30]. LCA seeks to identify an underlying
classification of entities (e.g., individuals) which are related to manifest
indicators in probabilistic terms [31]. In particular, the LCA model is
useful when studying a heterogeneous population. Latent class analysis
assumes heterogeneity exists within a population and that two or more
latent variables (i.e., classes) can cluster the population into more
homogenous subtypes based on distribution of the characteristics of
the observed variables (e.g., offense severity, UA test results, STD
status, number of sexual partners, and depression) [31]. The resulting
classes are latent variables reflecting the underlying phenomenon
under study but are not directly observable. The observed variables are
considered indicators of these latent variables. The use of LCA in this

study was exploratory in nature, i.e., without specification of
hypotheses relating to the values of the conditional or latent class
probabilities. The objective of the LCA analyses was to examine the
heterogeneity, or variation, in numbers of health risk behaviors and
their magnitude, and identify health risk behavior among subgroups of
youths across gender and race/ethnicity groups, assuming
heterogeneity exists. Multi-group LCA (using the known class function
in Mplus) was employed for this purpose. LCAs were performed across
the six gender-race/ethnicity groups (described below) on the health
risk behavior measures. 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 [30]. The Mplus feature for ML estimation of missing
values was used to treat any missing data [30]. Figure 1 illustrates the
model that was estimated. Finally, following the LCA estimations, an
additional analysis was performed. For each gender-race/ethnicity
group, the relationship between youth age and the variables in the
latent class model were studied.

Figure 1: Multiple group Latent Class Model (LCA). Group refers to
the gender-race/ethnicity subsample that serves as a known class for
estimating the LCA. The latent class is estimated for n classes
comprised of the health risk and placement observed variables.

Regarding missing data, other than the UA marijuana test results
and STD test results (n=244 and n=329 cases, respectively), no cases
were missing information on the variables included in the analyses.
Analyses were conducted to examine whether cases with valid or
missing data on UA marijuana test results or STD test results differed
regarding the other measures [32]. Near zero relationships were found,
suggesting the cases with missing data on these two variables did not
introduce systematic bias. There was a significant correlation between
valid and missing data relating to the marijuana test results and STD
test results (r=0.474, 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 [33] was used, in which
each missing value was replaced by a set of plausible values drawn
from their predictive distribution [34] to estimate the values of the
missing data.

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 [30]; (2) entropy, with
values ranging from 0 to 1, with scores close to 1 indicating clear
classifications [30]; (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)
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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. (The mixture model with known classes
precluded use of the Lo-Mendell-Rubin likelihood ratio test of model
fit [35]; and having more than one categorical latent variable prevented
use of a parametric bootstrapped likelihood test of model fit [36,37].)
Substantive meaningfulness of the LCA solution was also a criterion in
assessing fit. In addition, the LCA analyses reported here utilized
sufficient ratios of cases to analysis variables to provide reliable
parameter estimates for the models.

Results
In constructing the comparison groups for analysis, the gender and

race/ethnicity variables were cross-tabulated. Results indicated the
following subsample sizes across the six gender-race/ethnicity groups:

African American or Black males (n=621; 38.3%), African American
or Black females (n=311; 19.2%), Hispanic males (n=128; 7.9%),
Hispanic females (n=108; 6.7%), white males (n=221; 13.6%), and
white females (n=175; 10.8%). Ethnicity information was not available
for n=56 youth (3.5%); hence, these youths were excluded from
subsequent analyses.

Age, health risk factor, and post-jac release comparisons
As can be seen in Table 1, the average age in the six gender-race/

ethnicity groups ranged from 15.47 to 15.99. On average, females were
slightly younger than the males in the study. Males in each race/ethnic
group had higher marijuana test positive rates, reported more lifetime
sexual partners, and had higher rates of placement in secure detention,
than females. Most females were released outright from the JAC,
without a form of detention. On average, females had higher rates of
elevated depression and higher STD positive rates, than males.

 Variables Black Males Black Females Hispanic Males Hispanic Females White Males White Females Statistical Significance

Age, mean (SD) 15.99 (1.26) 15.47 (1.46) 15.99 (1.27) 15.64 (1.46) 15.94 (1.23) 15.64 (1.54) F(5, 1558) = 8.10***

N 621 311 128 108 221 175  

Post JAC release

Outright 30.90% 56.30% 49.20% 66.70% 47.50% 70.30%

χ2(10) = 137.45***

Home detention 25.40% 19.60% 25.00% 13.90% 19.00% 8.60%

Secure detention 43.60% 24.10% 25.80% 19.40% 33.50% 21.10%

N 621 311 128 108 221 175  

Marijuana positive 48.70% 30.30% 48.10% 38.90% 53.10% 31.20% χ2(5) = 42.80***

N 515 261 108 90 192 154  

Elevated depression 6.10% 21.90% 10.90% 26.90% 13.10% 31.40% χ2(5) = 101.07***

N 621 311 128 108 221 175  

Sex partners, mean (SD) 3.46 (2.36) 1.63 (1.84) 3.14 (2.36) 1.88 (1.85) 2.71 (2.27) 2.13 (2.13) F(5, 1558) = 36.11***

N 621 311 128 108 221 175  

STD positive 9.00% 14.10% 6.90% 13.60% 6.30% 8.40% χ2(5) = 10.61***

N 499 241 102 88 174 131  

Note. JAC = Juvenile Assessment Center. Two-tailed p-values: *p < 0.05; **p < 0.01; ***p < 0.001

Table 1: Age, post jac release, and health risk factors comparisons across gender by race/ethnicity groups.

Relationships among the variables in the latent class analysis
Polychoric correlations among the categorical variables included in

the LCAs found varying degrees of relationships among them in the six
gender-race/ethnicity groups. In particular, the number of reported
lifetime sexual partners was most consistently and positively related to
the other variables in the latent class model.

There was no indication of multicollinearity in any of these
relationships. (A table reporting these results has been omitted due to
space concerns. A copy of the table is available from the senior author
upon request.)

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.
A two-class solution seemed to fit the data best: (1) the classification
table indicated high diagonal values and few off diagonal values greater
than 0.10; (2) a very high entropy value of 0.883 was obtained; (3) the
two-class solution had lower AIC, BIC, and saBIC values, than the
three-class solution; (4) very few significant univariate and bivariate
frequency standardized residuals were found; and (5) the two-class
solution provided a more substantively meaningful fit, than the three-
class solution. As a final check on the results, the analyses were re-
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estimated with double the random starts, to confirm the best log
likelihood was obtained and replicated. The findings indicated this was
the case.

Number of
Classes

Akaike
(AIC)

Bayesian
(BIC)

Sample Size
Adjusted BIC

Entro
py

1 Class 17554.67 17934.88 17709.32 ---

2 Classes 17475.49 18241.26 17786.98 0.88

3 Classes 17517.09 18668.42 17985.41 0.89

4 Classes could not be reliably estimated

Note. AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion.

Table 2: Latent class analysis fit statistics (n=1564).

Two-class LCA results
The two-class LCA results, in probability scale, are shown in Table 3.

Based on the average probability for each category comprising the
health factors and release type variables, the two classes can best be
described as High Risk, where the probabilities are generally higher for
post-JAC secure detention, positive marijuana use, STD positive,
higher number of sexual partners, and elevated depression in this class,
vs. Low Risk, where the probabilities for these problems are generally
lower in this class. While this is a common distinction in each of the
six groups, there are a few exceptions to this pattern (e.g., among
Hispanic males, the estimated STD positive rate among High Risk
youth is 0.04, compared to 0.08 among Low Risk youth).

Variable

Black Males High Risk (n=380;
24%)

Black Males Low Risk (n=241;
15%)

Black Females High Risk
(n=102; 6%)

Black Females Low Risk
(n=209; 13%)

Estimate SE Estimate SE Estimate SE Estimate SE

Post JAC release

Outright 0.20*** 0.06 0.52** 0.15 0.51*** 0.06 0.60*** 0.05

Home detention 0.28*** 0.03 0.21*** 0.05 0.14** 0.04 0.23*** 0.04

Secure detention 0.53*** 0.05 0.27* 0.13 0.35*** 0.06 0.17*** 0.04

Marijuana test

Negative 0.45*** 0.04 0.63*** 0.1 0.47*** 0.07 0.83*** 0.04

Positive 0.55*** 0.04 0.37*** 0.1 0.53*** 0.07 0.17*** 0.04

STD test

Negative 0.88*** 0.03 0.98*** 0.04 0.62*** 0.08 1 0

Positive 0.13*** 0.03 0.02 0.04 0.38*** 0.08 0 0

Sex partners

None 0.07 0.09 0.37** 0.11 0.06 0.04 0.56*** 0.06

1 0.09* 0.04 0.19** 0.06 0.26*** 0.06 0.22*** 0.04

2 0.04 0.04 0.18** 0.06 0.20*** 0.05 0.09** 0.03

3 0.09*** 0.03 0.10* 0.04 0.25*** 0.06 0 0

4 0.05 0.03 0.15* 0.06 0.08* 0.04 0.06* 0.02

5 0.12* 0.05 0 0 0.03 0.02 0.02 0.01

6 or more 0.54*** 0.12 0.02 0.19 0.13* 0.05 0.05 0.03

Elevated depression

No 0.94*** 0.02 0.93*** 0.03 0.68*** 0.06 0.85*** 0.04

Yes 0.06*** 0.02 0.07** 0.03 0.32*** 0.06 0.16*** 0.04

 
Hispanic Males High Risk (n =
33; 2%)

Hispanic Males Low Risk (n =
95; 6%)

Hispanic Females
High Risk (n = 73; 5%)

Hispanic Females
Low Risk (n = 35; 2%)

 Estimate SE Estimate SE Estimate SE Estimate SE
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Post JAC release

Outright 0.15 0.12 0.61*** 0.09 0.56*** 0.06 0.88*** 0.07

Home detention 0.30* 0.13 0.23*** 0.05 0.17*** 0.05 0.09 0.05

Secure detention 0.54*** 0.12 0.16 0.09 0.28*** 0.06 0.04 0.04

Marijuana test

Negative 0.55*** 0.13 0.51*** 0.07 0.54*** 0.07 0.73*** 0.09

Positive 0.45** 0.13 0.50*** 0.07 0.46*** 0.07 0.27** 0.09

STD test:

Negative 0.96*** 0.05 0.92*** 0.04 0.81*** 0.05 0.96*** 0.04

Positive 0.04 0.05 0.08* 0.04 0.19*** 0.05 0.04 0.04

Sex partners

None 0 0 0.27*** 0.07 0.03 0.03 0.69*** 0.13

1 0.19 0.1 0.14** 0.04 0.36*** 0.07 0.1 0.12

2 0.04 0.04 0.11** 0.04 0.31*** 0.06 0 0

3 0 0 0.13** 0.04 0.06 0.04 0.19* 0.08

4 0.20* 0.09 0.05 0.04 0.04 0.03 0 0

5 0.19 0.11 0.04 0.03 0.07* 0.03 0 0

6 or more 0.37* 0.18 0.27** 0.09 0.13* 0.05 0.02 0.07

Elevated depression

No 0.59* 0.25 1 0 0.59*** 0.07 1 0

Yes 0.41 0.25 0 0 0.41*** 0.07 0 0

 
White Males High Risk (n = 59;
4%)

White Males Low Risk (n =
162; 10%)

White Females High Risk (n =
38; 2%)

White Females Low Risk (n =
137; 8%)

 Estimate SE Estimate SE Estimate SE Estimate SE

Post JAC release

Outright 0.33*** 0.07 0.54*** 0.06 0.49*** 0.13 0.77*** 0.05

Home detention 0.15 0.08 0.21*** 0.04 0.15 0.08 0.07* 0.03

Secure detention 0.53*** 0.09 0.26*** 0.05 0.36* 0.14 0.17*** 0.04

Marijuana test

Negative 0.42*** 0.1 0.49*** 0.05 0.34* 0.14 0.79*** 0.07

Positive 0.58*** 0.1 0.51*** 0.05 0.66*** 0.14 0.21** 0.07

STD test

Negative 0.79*** 0.11 1 0 0.65** 0.25 1 0

Positive 0.21 0.11 0 0 0.35 0.25 0 0

Sex partners

None 0 0 0.35*** 0.07 0 0 0.42*** 0.09

1 0.06 0.06 0.17*** 0.04 0.08 0.07 0.22*** 0.05
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2 0.1 0.08 0.15*** 0.04 0 0.23 0.16** 0.06

3 0 0 0.17*** 0.04 0.06 0.07 0.09** 0.03

4 0.20* 0.1 0.04 0.05 0.21* 0.1 0.04 0.04

5 0.18* 0.09 0 0 0.29* 0.13 0.02 0.03

6 or more 0.45** 0.14 0.13 0.1 0.36* 0.15 0.05 0.04

Elevated depression

No 0.83*** 0.08 0.88*** 0.03 0.58*** 0.1 0.72*** 0.05

Yes 0.17* 0.08 0.12*** 0.03 0.42*** 0.1 0.28*** 0.05

Note. JAC = Juvenile Assessment Center. Mean values across categories for variables may not add up to 1.00 (100%) due to rounding errors. Two-tailed p-values: *p
< 0.05; **p < 0.01; ***p < 0.001

Table 3: Health risk and release characteristics for LCA results by gender-race/ethnicity group (results in probability scale).

The six gender-race/ethnicity groups differ in overall risk levels.
High Risk African American males account for nearly a quarter (24%;
n=380) of all youth in the study, whereas Low Risk African American
males account for 15% (n=241). Six percent (n=102) of the youth were
High Risk in the African American female group, while 13% (n=209)
were in the Low Risk African American female group. Only 2% (n=33)
of youths were in the High Risk Hispanic male group, and three times
as many Hispanic males were in the Low Risk group (n=95, 6%). Five
percent (n=73) of youths were in the High Risk Hispanic female group
and 2% (n=35) were in the Low Risk Hispanic female group. Four
percent (n=59) of youths were in the High Risk white male group,
while 10% (n=162) were in the Low Risk white male group. Only 2%
(n=38) of youths were in the High Risk white female group, compared
to 8% (n=137) in the Low Risk white female group. Relatedly, the
prevalence of High Risk youth within each gender-race/ethnicity group
differs. The highest proportion of High Risk youth within gender-race/
ethnicity group was for Hispanic females (67.6%), followed by African
American males (61.2%), African American females (32.8%), white
males (26.7%), Hispanic males (25.8%), and white females (21.7%),
respectively.

Further, the prevalence (based on probability scale estimates) of the
health risk variables varies across High Risk and Low Risk youth in the
six subgroups. For example, elevated depression is more salient among
African American High Risk females, Hispanic High Risk males,
Hispanic High Risk females, and white High Risk females, than among
the other youth risk groups. Figure 2 illustrates the mean probability
estimates for post-JAC secure detention, marijuana positive, STD
positive, two or more sexual partners, and elevated depression for the
two-class LCA results across the six gender-race/ethnicity subgroups.
For post-JAC secure detention, High Risk youths have higher
likelihood of being detained than Low Risk youth. Boys illustrate
slightly higher probabilities of secure detention than girls, regardless of
latent class membership.

For positive marijuana UA results, the probabilities are similar
across gender for the High Risk class, but about twice as likely for boys
in the Low Risk class compared to girls in the Low Risk class. For STD
positive test results, the probabilities are higher in the High Risk class
compared to the Low Risk class and these probabilities appear to be
gendered, with girls having higher rates of STD infection than boys in
the sample. For multiple (two or more) sexual partners, boys and girls

in the High Risk class have similar rates, but girls in the Low Risk
group have lower rates than their male counterparts. For depression,
African American and white girls have higher rates of depression than
their male counterparts, and the rates are higher for High Risk girls
than Low Risk girls. The elevated depression rates are similar for
Hispanic boys and girls, and among the highest rates across the
gender-race/ethnicity groups.

Figure 2: Graphs of estimated probabilities for variables of interest
by gender-race/ethnicity group and High Risk vs. Low Risk latent
class membership. Graph A illustrates probabilities for male youths,
while Graph B illustrates probabilities for female youths.
AA=African American or Black; H=Hispanic; W=White. Multiple
sex partners combines probabilities for responses of two or more
partners in lifetime.

Relationship of age to the health risk variables for each
gender-race/ethnicity group
This study sought to assess the relationship of age to the latent

classes within each gender-race/ethnicity group. Unfortunately, empty
cells in the joint distribution of the categorical latent variables and age
for one or more of the groups prevented reliable analyses of these data.
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As an alternative, for each gender-race/ethnicity group, the bivariate
relationship between age and each health risk variable was examined.
Table 4 reports these results. As can be seen, except for the significant,

positive relationship between age and number of lifetime sexual
partners in each gender-race/ethnicity group, age is not consistently
related to the other risk factors.

Variable Black Males Black Females Hispanic Males Hispanic Females White Males White Females

Post JAC release 0.04 0.01 -0.07 0.04 0.14 -0.02

Marijuana test 0.06 0.23** 0.09 0.01 0.13 0.47***

STD test 0.11 0.16 0.42* -0.01 0.37* 0.16

Sex partners 0.37*** 0.43*** 0.40*** 0.49*** 0.43*** 0.48***

Elevated depression 0.01 -0.01 0.04 0.13 0 0.08

Note: JAC=Juvenile Assessment Center; Two-tailed p-values: *p<0.05; **p<0.01; ***p<0.001

Table 4: Correlations between age and post jac release and health risk factors by gender-race/ethnicity group.

Discussion
The purpose of this study was to examine heterogeneity in certain

health risk factors among justice-involved youth across gender-race/
ethnicity subgroups. Latent class analysis was used to examine
heterogeneity in the health risk factors of post-intake release status,
marijuana use, STD infection, number of lifetime sexual partners, and
elevated depression symptoms across six gender-race/ethnicity groups
(Black male, Black female, Hispanic male, Hispanic female, white male,
and white female).

The LCA results indicated the health risk characteristics across the
gender-race/ethnicity groups were best described as falling into two
classes: High Risk (reflected in elevated levels of the health risk
variables) vs. Low Risk (reflected in comparably lower levels of health
risk variables). There were a few exceptions to this pattern of findings,
which were discussed in the results section. Generally, the proportions
of youths with health problems varied, depending on the latent class
membership (i.e., High Risk vs. Low Risk) and gender-race/ethnicity
group.

Prior to conducting analyses to address these three research
questions, we completed univariate analyses, comparing the six
gender-race/ethnicity groups on age, UA positive test results for
marijuana, elevated depression, number of reported lifetime sexual
partners, post-JAC release status, and STD test results. The six
comparison groups were similar in age. As noted earlier, male youth in
each race/ethnic group had higher marijuana test positive rates,
reported more lifetime sexual partners, and had higher rates of
placement in secure detention, than female youth. Female youth had
higher rates of elevated depression and higher STD positive rates, than
the males-reflecting a more serious health burden regardless of race/
ethnic background.

The six gender-race/ethnicity groups differed in overall risk levels.
The group with the highest prevalence of health risks was African
American males, who accounted for nearly a quarter of all youth in the
study. Further, the prevalence of High Risk youth within each gender-
race/ethnicity group varied, with higher prevalence indicated for
African American males (61%) and Hispanic females (68%). These
youth appear to be most in need of intervention services.

The LCA results found the magnitude of relationship of the health
risk variables differed across High Risk and Low Risk youth in the six
gender-race/ethnicity groups. These group differences in magnitude, or

prevalence, of health risk factors highlight behavioral domains on
which intervention efforts should focus. For example, addressing
depression issues among African American High Risk females,
Hispanic High Risk males, Hispanic High Risk females, and white
High Risk females would seem more imperative, than for the other
gender-race/ethnicity groups in our study.

Our findings underscore the importance of conducting ongoing
assessments of youth entering the justice system to-among other
things-identify groups at elevated risk and service need, and to inform
the specific services provided to them. Such an effort will enable
service providers to be more efficient in directing appropriate services
to new subgroups, as well as informing shifts in service delivery efforts
as the sociodemographic composition of the surrounding communities
served by intake facilities change.

Relatedly, our results highlight the need for more holistic
intervention, rather than one-problem-at-a-time approaches. As
demonstrated in the research and our sample, high risk, justice-
involved youth often experience elevated levels of risk on multiple
health indicators. Therefore, interventions need to target multiple risk
factors simultaneously.

Lastly, except for the significant, positive relationship between age
and number of lifetime sexual partners, youth age showed no
patterned relationship with any of the other health risk factors
examined across the six gender-race/ethnicity groups. A significant,
positive relationship between age and number of lifetime sexual
partners, reflecting greater length of opportunity with more years of
life might be expected as sexual maturity occurs across adolescence.
Generally, however, age was not an important covariate for post-arrest
placement, marijuana use, STD infection, or depressive symptoms
across gender-race/ethnicity groups.

Conclusion
There are several strengths to our study. First, there were large

numbers of male and female youth from diverse race/ethnicity groups
involved in it, permitting analyses with considerable statistical power
and precision of estimates. Second, the study is unusual in that
biological data on both drug use and STDs were collected. These data
were not subject to the social desirability bias youth in custody reflect
in their answers to sensitive questions, such as their self-reporting of
recent drug taking. This situation provided a unique opportunity to
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assess the relative importance of these factors on the health risk of
male and female youth we studied.

At the same time, there are several limitations to our research. First,
the analyses were conducted on cross-sectional data. Hence, no causal
interpretations of our findings are possible. Second, the results of the
study may not generalize to male and female youth arrested in other
jurisdictions, reflecting different sociodemographic circumstances.
Our results underscore the importance of replication in different
populations across a variety of juvenile justice intake facilities. Third,
the data on number of sexual partners and depression, although
reflecting relationships that converge with the findings of other studies
noted earlier, were based on self-reports.

We hope other jurisdictions will replicate our study. JACs, or similar
centralized intake facilities, are ideal locations to conduct informed
screening and service linkage for a diverse group of youth at the high
risk end of the community continuum. JACs can serve as critical
community public health and behavioral health resources, identifying
and responding to the service needs of arrested youth, whose families
often lack the resources to access these services on their own.
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