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Co-Occurring Mental Health Symptoms in Urban Adolescents: Comorbidity 
Profiles and Correlates
Lindsey Webb , Rashelle Musci , and Tamar Mendelson

Department of Mental Health, Johns Hopkins Bloomberg School of Public Health

ABSTRACT
Objective: To identify subgroups of urban youth based on their self- and teacher-reported mental 
health symptoms, and to explore characteristics of these subgroups.
Methods: Cross-sectional data from 426 eighth-grade students (Mage = 13.22 years; 70.1% Black/ 
African American; 58.7% female) across 20 Baltimore City public schools were analyzed using latent 
profile analysis and latent regressions. Variables for latent profile analysis included self-reported 
symptoms (i.e., anxiety, depression, trauma, interpersonal issues, social problems, and behavioral 
dysfunction) and teacher-reported symptoms (i.e., externalizing, internalizing, and problems in 
social and emotional competence). Regressions used profile membership to predict trauma expo
sure, coping mechanisms, and substance use.
Results: A 3-profile solution was found from the latent profile analysis. The profile with high 
student- and teacher-reported symptoms had more trauma exposures, greater use of maladaptive 
coping mechanisms, and higher substance use.
Conclusions: The current study may help in the identification of urban youth who are at risk of 
developing multiple co-occurring psychological disorders to target for prevention efforts.

While comorbidity of mental health disorders in adoles
cence is common and has been linked with negative 
outcomes in adulthood, more research is needed to 
adequately target prevention efforts toward youth who 
are at the greatest risk for developing multiple mental 
health disorders. Low-income urban adolescents are at 
particular risk of developing multiple mental health dis
orders as they are more likely to experience various 
stressors from their environment, such as neighborhood 
violence, instability in family and housing, and interper
sonal violence (Farahmand et al., 2012; Woolf et al., 
2015). Thus, more research is needed on comorbid 
mental health disorders with vulnerable urban youth 
populations.

Comorbidity of Psychological Symptoms in 
Adolescents

Comorbidity of mental health disorders is a fairly com
mon phenomenon, with prior research reporting that up 
to 60% of youth with a mental health disorder having 
a co-occurring second disorder (Essau & De la Torre- 
luque, 2019; Teplin et al., 2003). Many of the studies 
exploring the co-occurrence of multiple mental health 
disorders in youth have placed particular focus on the 

overlap between depression and anxiety (Ferdinand 
et al., 2005; Peiper et al., 2015; Van Lang et al., 2006; 
Wadsworth et al., 2001). However, a few studies with 
youth samples have included a broader scope of psycho
logical symptoms when exploring comorbidity, such as 
internalizing, externalizing, aggressive behavior, and 
substance use (Gomez & Vance, 2014; Hogue & 
Dauber, 2013; Liu et al., 2017). In prior research on 
comorbidity in youth, very few studies included trauma 
or PTSD symptoms (Hogue & Dauber, 2013), which are 
often experienced by urban youth in communities with 
high rates of violence (Horowitz et al., 2005). To address 
this gap, the current study includes trauma symptoms, 
as well as symptoms of depression and anxiety. Urban 
youth samples in studies of comorbidity have primarily 
been enrolled from clinical or juvenile justice settings. 
The current study examines comorbid psychological 
symptoms in a sample of urban youth recruited from 
public schools, providing clearer insight into symptoms 
experienced by a general urban youth population. 
Finally, few studies on comorbidity in youth have 
included data on mental health provided by multiple 
raters (Fergusson et al., 1994; Hogue & Dauber, 2013; 
Neuman et al., 2001). The current study uses both self- 
reported and teacher-reported data on youth symptoms 
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to create subgroups of youth with distinct symptom 
profiles.

Studies utilizing person-centered analyses, such as 
latent class analysis or latent profile analysis, have 
grown in popularity in mental and behavioral health 
research. The goal of this methodology is to describe 
the underlying heterogeneity in a population and iden
tify subgroups of people who are similar to each other 
based on their answers indicated on measures (Nylund 
et al., 2007). A study of over 10,000 adolescents who 
were administered the Composite International 
Diagnostic Instrument (CIDI) identified three classes 
of comorbid symptoms: 1) comorbid emotional disor
ders, 2) comorbid behavioral disorders, and 3) norma
tive level of symptoms (Essau & De la Torre-luque, 
2019). However, in a study of approximately 15,000 
middle and high school students who were administered 
the K6 scale, four classes of comorbid symptoms were 
identified, including 1) comorbid moderate severity 
symptoms, 2) comorbid high severity symptoms, 3) 
moderate anxiety symptoms, and 4) high severity 
depressive symptoms (Peiper et al., 2015). In a study 
that focused on the comorbidity of depressive and anxi
ety symptoms in 2,029 adolescents, five classes were 
identified using LCA, which included 1) high anxiety 
and mild depression, 2) high anxiety and severe depres
sion, 3) moderate anxiety and depression, 4) moderate 
anxiety and eating and sleeping problems, and 5) low 
symptoms (Van Lang et al., 2006). Finally, a small study 
of community-referred adolescents who were adminis
tered the Mini International Neuropsychiatric Interview 
used LCA to identify five classes that were differentiated 
by internalizing and externalizing symptoms, includ
ing 1) basic externalizers, 2) comorbid externalizers, 3) 
adolescent distress, 4) severely distressed, and 5) 
parental concern (Hogue & Dauber, 2013). In summary, 
studies using a person-centered methodology in model
ing comorbid symptoms among youth typically find 
between three to five subgroups, depending on 
a variety of factors, including symptoms measured, sam
ple size, and population differences (Essau & De la 
Torre-luque, 2019; Ferdinand et al., 2005; Hogue & 
Dauber, 2013; Peiper et al., 2015; Van Lang et al., 2006; 
Wadsworth et al., 2001).

Correlates of Comorbid Psychological Symptoms in 
Adolescents

Exploring correlates and characteristics associated with 
comorbidity of mental health issues in youth can inform 
intervention approaches. Trauma exposure, coping 
styles, and substance use are factors that have been 

associated with the comorbidity of mental health issues 
in youth, although few studies have examined these 
associations with psychological comorbidity in urban 
youth. Each of these factors merits further investigation 
among urban youth.

Exposure to adverse childhood events (ACEs) and 
other traumas have been linked with many psychologi
cal issues, such as anxiety, depression, and PTSD (Briere 
et al., 2010). One study examined the association of 
stressful life events, racial discrimination, and exposure 
to violence with comorbidity of externalizing and inter
nalizing symptoms in youth (Liu et al., 2017). 
Comorbidity was associated with more stressful life 
events and violence exposure (Liu et al., 2017). In 
a study of youth in need of mental health services, latent 
classes of psychological symptoms were compared by 
psychosocial variables, such as having a member of the 
household who uses substances or participating in illegal 
activities (Hogue & Dauber, 2013). In this study, stu
dents who were classified as experiencing comorbid 
externalizing symptoms were more likely to have 
a member of the household who used substances than 
youth in the other classes (Hogue & Dauber, 2013). The 
current study builds on this field of research by asking 
about lifetime exposure to adverse childhood experi
ences, rather than being limited to current or past-year 
exposure. Moreover, the current study looks at the asso
ciations between experiencing multiple traumas and 
psychological comorbidity.

Impaired capacity to cope effectively with stress, an 
aspect of self-regulation, has been identified as key to 
the development of psychological disorders in adoles
cents (Gunnar & Vasquez, 2006; Kessler et al., 1985; 
Taylor & Stanton, 2007; Wigman et al., 2014). Using 
positive or adaptive coping strategies, such as problem- 
solving, is associated with fewer internalizing and 
externalizing problems, while the opposite has been 
found for maladaptive coping strategies, such as disen
gagement (Compas et al., 2001). While little research 
has focused on coping and comorbid psychological 
disorders in urban youth, one study of youth with 
comorbid mental health and substance use disorders 
found that coping ability was associated with fewer 
substance use days over 6 months (Anderson et al., 
2006). In a study with urban youth, negative religious 
coping and avoidant coping were found to be asso
ciated with psychological distress, while positive reli
gious coping and active coping were associated with 
healthy psychological adjustment (Terreri & Glenwick, 
2013). The current study addresses the need for further 
research into coping strategies and co-occurring psy
chological symptoms in youth.
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In addition to adverse childhood experiences and 
coping, some studies have explored the associations 
between comorbid disorders and substance use in 
youth. In the Hogue and Dauber (2013) study described 
above, youth who were identified as experiencing 
comorbid externalizing symptoms were more likely to 
have a parent who reported the suspicion that the ado
lescent used substances compared to the other sub
groups. Peiper et al. (2015) explored subgroups of 
youth based on their reported anxiety and depressive 
symptoms, which resulted in four subgroups that dif
fered by symptom severity and type. Past-month cigar
ette use was a significant predictor for membership in 
any of the four classes, while students who reported 
binge drinking in the past 2 weeks were more likely to 
be in the group that reported high levels of comorbid 
symptoms (Peiper et al., 2015). The current study 
addresses a key gap in the literature, which is blunt use 
by adolescents. Prior studies show that blunt use is more 
prevalent in youth who live in low-SES settings (Trapl & 
Gonzalez, 2017); however, few studies of comorbidity 
ask about this specific route of marijuana and tobacco 
use. The current study asks about lifetime use of alcohol, 
tobacco, marijuana, and blunts.

Current Study

The current study addresses several key gaps in the 
literature on comorbidity and its correlates, including 
the recruitment of a sample of urban youth from the 
general population, inclusion of multiple data sources 
and psychological symptoms, and the measurement of 
lifetime exposure to key adverse childhood events and 
illicit substances. The first goal of the current study was 
to explore whether distinct groups of youth could be 
identified based on their self-reported and teacher- 
reported mental health symptoms. Secondly, the 
current study aimed to examine the characteristics of 
these subgroups of urban youth, including their trauma 
exposure, coping strategies, and substance use. To that 
end, we used latent profile analysis (LPA) to assign 
a sample of urban middle school students into mutually 
exclusive profiles based on the pattern of responses 
from their self-reported and teacher-reported symp
toms of depression, anxiety, trauma, internalizing, 
externalizing, and social functioning. We then used 
latent regressions to understand how profile member
ship was associated with trauma exposure, use of mala
daptive and adaptive coping strategies, and use of 
various substances, including tobacco, alcohol, and 
marijuana. The decision to use a categorical latent mod
eling approach, as opposed to a dimensional approach, 
was based on the utility of identifying subgroups for 

interventionists and practitioners. Based on prior 
research, we hypothesized that we would identify 
approximately three to four groups, including one 
with low symptoms and one with high comorbid symp
toms. We also expected to have one group with high 
internalizing symptoms (i.e., depression, anxiety, and 
general internalizing symptoms) and one group with 
high externalizing symptoms (i.e., social issues and 
general externalizing symptoms), as was seen in prior 
work with community-referred adolescents (Hogue & 
Dauber, 2013). Findings from the current study could 
inform prevention efforts by providing a further char
acterization of youth based on the symptoms they 
experience, as well as trauma exposures and coping 
mechanisms, improving screening for selective preven
tion programming.

Methods

Participants

This study used baseline data from 426 eighth-grade 
students across 20 Baltimore City public schools. 
Eighth graders were recruited in three different cohorts 
across 3 years to participate in a randomized controlled 
trial assessing a school-based mindfulness program 
(RAP Club) compared to an active control program 
focused on general health education. Data for the cur
rent study were collected prior to students being rando
mized into the intervention or control program. 
Parental consent and student assent were collected for 
each participating student. The randomized controlled 
trial received approval from the Baltimore City Public 
Schools Institutional Review Board; moreover, both the 
randomized controlled trial and the current study 
received approval from the Johns Hopkins University 
Institutional Review Board.

Measures

Prior to being randomized into either RAP Club or the 
active control program, students completed self-report 
surveys on their current psychological functioning and 
behavior. Additionally, two 8th grade teachers from each 
school rated participating students’ symptoms and 
behavior.

Self-Report Measures
Social and demographic factors in student surveys 
included sex (male, female) and race (Black/African 
American, White, American Indian/Alaskan Native, 
Asian/South Asian, Native Hawaiian/Other Pacific 
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Islander, Multicultural). Students also reported on their 
age and ethnicity.

Four self-report items were selected from the Patient- 
Reported Outcomes Measurement Information System 
(PROMIS) Pediatric Anxiety Item Bank v2.0 (Pilkonis 
et al., 2013) to measure anxiety symptoms over the past 7 
days. The items asked about students’ feelings of being 
worried, nervous, worried while at home, and feelings 
that something awful might happen. Items were scored 
on a Likert scale ranging from 1 (Never) to 5 (Almost 
Always). Raw sum scores were converted to standar
dized t-scores. The measure has undergone rigorous 
testing for use with adolescent samples (Irwin et al., 
2010), and it demonstrated adequate reliability in the 
current sample (see Table 1). The Children’s Depression 
Inventory – Short Form (CDI-S; Kovacs, 1992) was used 
to measure depressive symptoms in youth. The CDI-S is 
a 10-item self-report measure of depressive symptoms 
over the past 2 weeks. Items were rated on a 3-point 
Likert scale, with responses differing depending on the 
item (e.g., 0 = I am sad once in a while, 1 = I am sad 

many times, 2 = I am sad all of the time). Items were 
summed to create a total score that ranged from 0 to 20. 
The measure demonstrated adequate reliability within 
the current sample and has shown adequate reliability 
and validity in prior samples of racial minority adoles
cents (Sibinga et al., 2016). The Child PTSD Symptom 
Scale (CPSS; Foa et al., 2001) was used to measure 
trauma symptoms in participating students. The mea
sure consists of 17 self-report symptom items, which are 
summed to create an overall symptom severity score. 
Items assessed a range of trauma symptoms, including 
re-experiencing the traumatic event, avoidance, and 
hyperarousal (e.g., How often in the past 2 weeks have 
you tried not to think about, talk about, or have feelings 
about the event?). The original version of the measure 
includes an initial item asking youth to report the most 
difficult event that they had ever experienced. However, 
for this study, the item was removed to preserve student 
privacy. Items were scored on a Likert scale ranging 
from 0 (not at all or only at one time) to 3 (5 or more 
times a week or almost always). For the current sample, 

Table 1. Student demographics.
Characteristics (n= 426)

Age in years, mean (range) 13.22 (11–15)
Female sex, n (%) 250 (58.69)
Race, n (%)

American Indian/Alaskan Native 13 (3.24)
Asian or South Asian 7 (1.75)
Black/African American 281 (70.07)
Native Hawaiian/Pacific Islander 7 (1.75)
White 42 (10.47)
Multicultural 51 (12.72)

Hispanic/Latinx, n(%) 57 (13.48)

Psychological Symptoms Reporter Cronbach’s α M(SD)

Anxiety symptoms (PROMIS) Student .83 57.03 (10.13)
Depression symptoms (CDI) Student .86 3.39 (3.83)
Trauma symptoms (CPSS) Student .92 16.64 (12.38)
Interpersonal Relations (YOQSR) Student .73 4.47 (6.38)
Social Problems (YOQSR) Student .66 2.28 (3.50)
Behavioral Dysfunction (YOQSR) Student .79 10.00 (6.95)
Externalizing (SDQ) Teacher .88 5.59 (4.36)
Internalizing (SDQ) Teacher .76 4.46 (3.32)
Problems in Social and Emotional Competence (SCS) Teacher .96 1.98 (0.96)

Correlates n (%)

Parent/guardian divorce or separation Student N/A 223 (53.35)
Parent/guardian death Student N/A 49 (11.64)
Parent/guardian served jail time Student N/A 143 (34.54)
Witnessing violence between parents/guardians Student N/A 72 (17.31)
Witnessed or victim of neighborhood violence Student N/A 112 (26.86)
Lived with someone with mental illness Student N/A 73 (17.46)
Lived with someone with substance use disorder Student N/A 64 (15.27)
Treated/Judged unfairly because of race/ethnicity Student N/A 56 (13.37)
Cigarette use (YRBS) Student N/A 19 (4.49)
Alcohol use (YRBS) Student N/A 59 (14.01)
Marijuana use (YRBS) Student N/A 29 (6.84)
Blunt use (YRBS) Student N/A 33 (7.80)

M(SD)
Total ACES Score Student N/A 1.86 (1.65)
Maladaptive coping (Brief COPE) Student .75 23.66 (5.92)
Adaptive coping (Brief COPE) Student .85 36.74 (9.50)
Rumination (CRSQ) Student .90 1.23 (0.75)
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the measure demonstrated adequate reliability and has 
shown adequate reliability in other samples of urban 
youth (Sibinga et al., 2016). The Youth Outcome 
Questionnaire – Self Report (YOQSR; Wells et al., 
2003) was used to measure students’ behavior. The 
measure is comprised of five subscales, including intra
personal distress, somatic symptoms, interpersonal rela
tions, social problems, and behavioral dysfunction. Due 
to their consistency with the teacher measures, the inter
personal relations, social problems, and behavioral 
dysfunction subscales were used for the current study. 
Items were rated on a Likert scale ranging from 0 (never 
or almost never) to 4 (almost always or always). Two 
interpersonal relations items, one social problems item, 
and two behavioral dysfunction items were recoded to 
−2 (never or almost never) to 2 (almost always or always) 
as per scoring instructions. The interpersonal relations 
subscale has a score range of −6 to 34, with higher scores 
indicating greater difficulty in interactions with family, 
peers, or other adults including verbal aggression or 
defiance (e.g., I argue or speak rudely to others). The 
social problems subscale has a score range of −2 to 26, 
with higher scores indicating more behaviors that violate 
social norms, including truancy, physical aggression, or 
vandalism (e.g., I steal or lie.). Finally, the behavioral 
dysfunction subscale has a score range of −4 to 40, with 
a higher score indicating more difficulties with attention 
and concentration, issues in managing impulsive beha
viors and organization (e.g., I have a hard time sitting 
still [or I have too much energy]). The interpersonal 
problems and behavioral dysfunction subscales demon
strated adequate reliability, but the social problems 
subscale demonstrated reliability slightly below the com
mon reliability cutoff of .70 in the current sample. 
However, given that the reliability was close to the con
ventional cutoff, we decided to include the social pro
blems subscale in the current study. The YOQSR has 
shown adequate reliability and validity in prior samples 
of adolescents (Ridge et al., 2009).

Participants were also asked to respond to eight items 
drawn from a measure of Adverse Childhood Experiences 
(ACES; Data Resource Center for Child & Adolescent 
Health, 2016). Students indicated if they had ever experi
enced any of the following events: the divorce/separa
tion of their parents, a parent/guardian death, parent/ 
guardian in jail, witnessed violence between parents/ 
guardians, witnessed or was a victim of neighborhood 
violence, lived with someone with mental illness, lived 
with someone who used drugs or alcohol, or were 
judged unfairly for their race/ethnicity. An overall 
count of the number of ACEs experienced was calcu
lated for each participant (range 0–8).

Students completed two measures of coping strate
gies: the Children’s Response Style Questionnaire (CRSQ; 
Abela & Vanderbilt, 2000) and the Brief COPE (Carver, 
1997). The full CRSQ includes three subscales of coping 
styles; however, students were only asked to complete 
the 14 items pertaining to rumination. Items were rated 
on a Likert scale ranging from 0 (almost never) to 3 
(almost always), and items were averaged to create an 
overall rumination score. Higher scores on this measure 
indicate greater rumination in the face of distress. The 
measure demonstrated adequate reliability in the sample 
and has shown adequate reliability in other samples of 
urban youth (Sibinga et al., 2016). The Brief COPE is 
a 28-item measure of 14 coping strategies and the fre
quency of their use by participants. Each coping strategy 
was measured using two items, and items were rated on 
a Likert scale ranging from 1 (I usually don’t do this at 
all) to 4 (I usually do this a lot). Two overall scores were 
calculated from the Brief COPE: adaptive coping (16 
items of strategies including positive reframing, seeking 
emotional support, seeking instrumental support, active 
coping, humor, planning, acceptance, and religious/ 
spiritual coping) and maladaptive coping (12 items of 
strategies including self-blame, denial, self-distraction, 
behavioral disengagement, venting, and substance use). 
Both subscales demonstrated adequate reliability in the 
current sample, as well as prior samples of urban youth 
(Sibinga et al., 2016).

Students also filled out four questions about lifetime 
substance use (Centers for Disease Control and 
Prevention [CDC], 2013). Questions asked if students 
had ever smoked cigarettes, consumed alcohol, used 
marijuana, or used a blunt. Each item was rated as (0) 
never used (0 days), (1) one or 2 days, or (2) more than 3 
days.

Teacher Measures
Teachers completed the Strengths and Difficulties 
Questionnaire (SDQ; Goodman, 1997) and the Social 
Competence Scale (SCS; Kam & Greenberg, 1998). The 
SDQ is a 25-item measure of students’ behavior and 
potential difficulties along five subscales: emotional 
symptoms, conduct problems, hyperactivity, peer pro
blems, and prosocial behavior. Items were rated on 
a Likert scale ranging from 0 (not true) to 2 (certainly 
true). Two scores were calculated from the SDQ. 
Externalizing symptoms (including losing one’s temper 
and being easily distracted) were calculated by combin
ing the 10 items in the conduct problems and hyperac
tivity subscales. Internalizing symptoms (including 
worrying and feeling unhappy or depressed) were 
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calculated by combining the 10 items of the emotion 
problems and peer problems subscales. Both subscales 
demonstrated adequate reliability in the study sample. 
The measure has also shown adequate reliability and 
validity in prior samples of youth (Stone et al., 2010). 
The SCS is a 31-item measure of students’ behavioral 
symptoms along four subscales: aggressive behaviors, 
oppositional behavior/dysregulation, attention and con
centration, and social and emotional competence. Items 
were rated on a Likert scale ranging from 0 (almost 
never) to 5 (almost always). For the current study, the 
7-item social and emotional competence subscale was 
used (e.g., “Student listens carefully to others”). Items 
were reverse scored and averaged to create a score 
where higher values indicated greater problems with 
competence. The subscale demonstrated adequate relia
bility in the study sample.

Statistical Analyses

A three-step latent modeling approach was used to 
identify latent profiles and test their associations with 
correlates (Masyn, 2017). In the first step, student self- 
reported psychological symptoms (anxiety, depressive, 
and trauma symptoms) and behavior (interpersonal 
relations, social problems, and behavioral dysfunction), 
and teacher-rated behavior (internalizing and externa
lizing symptoms, and problems in social and emotional 
competence) were z-scored and analyzed using latent 
profile analysis, to determine the optimal number of 
symptom profiles in the participating students. As LPA 
does not require partial conditional independence for 
model identification, models were estimated across four 
within-class variance-covariance structures. These 
structures differ on whether they allow or prohibit var
iances to vary across latent profiles (i.e., class-varying vs. 
class-invariant), and on allowing or prohibiting covar
iance between indicators within profiles (i.e., unrest
ricted vs. diagonal); thus, the four structures being 
compared are 1) class-invariant diagonal, 2) class- 
varying diagonal, 3) class-invariant unrestricted, and 4) 
class-varying unrestricted (Masyn, 2013). The number 
of latent profiles within each structure was selected using 
standard fit indices, including Bayesian Information 
Criteria (BIC), Consistent Akaike Information Criteria 
(CAIC), Approximate Weight of Evidence Criterion 
(AWE), Lo-Mendell-Rubin adjusted likelihood ratio 
test (LMR-LRT), bootstrapped likelihood ratio test 
(BLRT), Bayes Factor comparisons (BF), approximate 
correct model probability (cmP), and entropy (Masyn, 
2013; Nylund et al., 2007). cmP is then used to compare 
the selected model from each within-class variance- 

covariance structure to select a final model. CAIC and 
AWE are assessed in a similar fashion to BIC, where 
smaller values are preferred (Masyn, 2013). Much like 
the commonly used LMR-LRT, BLRT assesses whether 
adding an additional class or profile significantly 
improves the fit of the model to the data (Nylund- 
Gibson & Choi, 2018). Within mixture modeling, these 
tests are preferred, as prior research has shown them to 
be robust across various conditions and models 
(Nylund-Gibson & Choi, 2018). When assessing BF, 
a model with moderate evidence, or one with a BF > 3, 
is considered a better fit compared to the model with one 
additional class. For cmP, which can compare more than 
two models, the best model is one with the highest cmP 
value. Entropy, another common model fit indicator in 
mixture modeling, is an omnibus test of classification of 
individuals into classes or profiles, where lower scores 
indicate greater overlap between groups (Nylund- 
Gibson & Choi, 2018).

In step 2, individual students were assigned to their 
most likely profile, accounting for measurement error 
with BCH weights (Nylund et al., 2007). In step 3, the 
most likely membership variable was analyzed as 
a predictor of the outcome variables (i.e., student self- 
reported ACEs, coping strategies, and lifetime substance 
use) using the BCH weights (Nylund et al., 2007). 
Clustering of students within the school was accounted 
for in Step 3 latent regressions with the inclusion of the 
“CLUSTER” command for each outcome. The inclusion 
of this command within a complex mixture model per
forms a post-hoc adjustment to the standard errors to 
account for students nested within the school (Muthen 
& Muthen, 2017). Latent regressions also included sex, 
race, and study cohort year as covariates. Stata 14 was 
used to generate descriptive statistics, and MPlus 
Version 8 was used for latent profile analyses and latent 
regressions.

Results

The study sample consisted of 426 eighth-grade students 
(Mage = 13.22 years, SD = 0.50 years; 58.7% female). 
Descriptive statistics for the sample are displayed in 
Table 1. The sample was primarily Black/African 
American (70.1%) or multicultural (12.7%). For psycho
logical symptoms, 40% of the sample reported elevated 
trauma symptoms at the cutoff score of 17 or higher on 
the CPSS (Nixon et al., 2013), and approximately 63% 
reported elevated symptoms of anxiety above the t-score 
cutoff of 55 on the PROMIS anxiety measure. However, 
only approximately 9% of the sample reported elevated 
depressive symptoms at the cutoff score of 15 or higher, 
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or a score of 7 or higher with the endorsement of both 
feelings of sadness and crying on the CDI-S (Kovacs, 
1992).

Latent Profile Analysis

Table 2 reports the fit indices (BIC, CAIC, AWE, LMR- 
LRT, BF, cmP) for the latent profile analysis (LPA) and 
includes results only from well-identified models. The 
LPA revealed that the class-varying, diagonal 3-profile 
solution fit the data the best. For each within-class var
iance-covariance structure, a single model was selected 
by comparing fit statistics as well as the sample size of 
profiles within each solution. Prior simulation studies 
have shown that low estimated class proportions can be 
problematic, as it may indicate that the solution is 
unstable and not reproducible in smaller samples 
(Nylund-Gibson & Choi, 2018). When comparing cmP 
across the four selected solutions, the class-varying diag
onal 3-profile solution was deemed to be the best-fitting 
model (see Figure 1). Profile 1 was composed of 161 
adolescents (37.8%), profile 2 was composed of 96 ado
lescents (22.5%), and profile 3 included 169 adoles
cents (39.7%).

Table 3 lists the model-estimated, class-specific 
means and standard deviations for all variables included 
in the LPA. Profile 1 showed that students self-reported 
generally low symptoms, while teachers reported higher 
symptoms and problems in social and emotional com
petence; thus, profile 1 was deemed the low student- 
reported, high teacher-reported symptoms group 
(LSHT). Profile 2 had higher student self-reported 
symptoms, particularly symptoms of internalizing 

disorders, including anxiety, depression, and trauma. 
Teacher-reported symptoms were overall low for this 
profile with the exception of internalizing; thus, profile 
2 was deemed the internalizing group (INT). Finally, 
model estimated means indicated that adolescents in 
profile 3 had both high student- and teacher-reported 
symptoms; thus, they were deemed the high symptoms 
group (HIGH).

Latent Regressions

Regarding trauma exposure, adolescents in the HIGH 
symptom profile had significantly greater numbers of 
adverse childhood experiences than adolescents in the 
INT profile (see Table 4). Moreover, students in the 
LSHT profile had significantly greater numbers of adverse 
childhood experiences than students in the INT profile. In 
examining specific trauma exposures, students in the 
HIGH profile, compared to the INT profile, were signifi
cantly more likely to experience all the measured traumas, 
except for parent/guardian death and experiencing racial 
discrimination. Compared to the LSHT profile, students 
in the HIGH profile were significantly more likely to have 
had a parent or guardian who served jail time. Compared 
to the INT profile, students in the LSHT profile were more 
likely to have witnessed violence between parents/guar
dians, experience neighborhood violence, and have lived 
with someone with a substance use disorder.

The use of maladaptive coping strategies differed sig
nificantly by profile, with those in the HIGH profile 
characterized by the greatest level of maladaptive cop
ing, followed in descending order by the LSHT profile, 
and the INT profile. No significant differences were seen 

Table 2. Model fit indices for exploratory latent profile analysis using four different within-class variance-covariance structure 
specifications (n = 426).

# of classes 
(K) LL npar BIC CAIC AWE

Adj. LMR-LRT p-value 
(H0: K classes; H1: K↓1 classes) BFK,K↓1 cmPK cmP.

Class-invariant, diagonal 1 −4987.32 18 10083.62 10039.97 10048.97 < 0.01 < 0.10 < 0.01 –
2 −4654.96 28 9479.44 9411.54 9425.54 0.02 <0.10 < 0.01 –
3 −4530.86 38 9291.79 9199.64 9218.64 < 0.01 < 0.10 < 0.01 –
4 −4436.40 48 9163.42 9047.01 9071.01 0.01 <0.10 < 0.01 < 0.01
5 −4365.61 58 9082.38 8941.73 8970.73 – – > 0.99 –

Class-varying, diagonal 1 −4987.32 18 10083.62 10039.97 10048.97 < 0.01 < 0.10 < 0.01 –
2 −4465.27 37 9154.55 9064.83 9083.33 0.01 < 0.10 < 0.01 –
3 −4276.02 56 8891.09 8755.29 8783.29 0.33 < 0.10 < 0.01 > 0.99
4 −4190.22 75 8834.53 8652.65 8690.15 – – > 0.99 –

Class-invariant, unrestricted 1 −4420.63 54 9168.20 9037.25 9064.25 0.12 < 0.10 < 0.01 –
2 −4351.38 64 9090.24 8935.04 8967.04 0.31 > 10 < 0.01 < 0.01
3 −4305.86 74 9059.74 8880.30 8917.30 0.48 > 10 < 0.01 –
4 −4270.56 84 9049.68 8845.99 8887.99 0.23 > 10 < 0.01 –
5 −4232.12 94 9033.36 8805.40 8852.40 – – > 0.99 –

Class-varying, unrestricted 1 −4420.63 54 9168.20 9037.25 9064.25 < 0.01 < 0.10 < 0.01 –
2 −4181.35 109 9022.64 8758.31 8812.81 0.67 <0.10 <0.01 –
3 −3985.80 164 8964.53 8566.82 8648.82 – <0.10 > 0.99 < 0.01

*LL = log likelihood; npar = number of parameters estimated; BIC = Bayesian Information Criterion; CAIC = Consistent Akaike’s Information Criterion; 
AWE = Approximate Weight of Evidence; Adj. LMR-LRT = Lo-Mendell-Rubin adjusted likelihood ratio test; BF = Bayes Factor; cmP = approximate correct 
model probability.
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Figure 1. Z-score conditional response means by comorbidity profile membership.  
LSHT = low self-reported, high teacher-reported symptoms; INT = internalizing symptoms; HIGH = overall high symptoms; S.E. = social 
and emotional.

Table 3. Model-estimated, class-specific means and standard deviations with corresponding 95% confidence intervals based on class- 
varying, diagonal three-class latent profile analysis.

Indicators Mean SD

Class 1: LSHT (37.8%) Anxiety −0.64 (−0.80, −0.48) 0.83 (0.76, 0.89)
Depression −0.71 (−0.80, −0.62) 0.23 (0.06, 0.32)
Trauma −0.82 (−0.94, −0.70) 0.47 (0.37, 0.56)
Interpersonal Issues −0.72 (−0.85, −0.60) 0.63 (0.54, 0.71)
Social Problems −0.39 (−0.47, −0.31) 0.44 (0.39, 0.50)
Behavioral Dysregulation −0.78 (−1.01, −0.56) 0.56 (0.34, 0.72)
Externalizing −0.05 (−0.26, 0.15) 1.03 (0.88, 1.15)
Internalizing −0.17 (−0.36, 0.02) 0.95 (0.75, 1.12)
Problems in S.E. Competence 0.07 (−0.13, 0.27) 0.92 (0.80, 1.02)

Class 2: INT (22.5%) Anxiety 0.21 (−0.06, 0.48) 0.93 (0.77, 1.07)
Depression 0.09 (−0.20, 0.38) 0.84 (0.64, 1.00)
Trauma 0.24 (−0.05, 0.54) 0.85 (0.72, 0.97)
Interpersonal Issues −0.09 (−0.32, 0.15) 0.71 (0.58, 0.82)
Social Problems −0.34 (−0.49, −0.18) 0.60 (0.53, 0.67)
Behavioral Dysregulation 0.05 (−0.20, 0.29) 0.72 (0.62, 0.81)
Externalizing −0.58 (−0.77, −0.40) 0.66 (0.50, 0.79)
Internalizing −0.02 (−0.29, 0.24) 1.00 (0.86, 1.13)
Problems in S.E. Competence −1.00 (−1.02, −0.98) 0.05 (0.03, 0.07)

Class 3: HIGH (39.7%) Anxiety 0.50 (0.32, 0.68) 0.84 (0.71, 0.95)
Depression 0.60 (0.38, 0.82) 1.09 (0.93, 1.23)
Trauma 0.71 (0.47, 0.94) 0.85 (0.71, 0.98)
Interpersonal Issues 0.76 (0.52, 1.00) 0.89 (0.75, 1.01)
Social Problems 0.59 (0.33, 0.85) 1.27 (1.09, 1.42)
Behavioral Dysregulation 0.79 (0.61, 0.96) 0.86 (0.76, 0.95)
Externalizing 0.36 (0.20, 0.52) 0.97 (0.87, 1.05)
Internalizing 0.17 (0.003, 0.34) 1.01 (0.87, 1.13)
Problems in S.E. Competence 0.46 (0.30, 0.63) 0.96 (0.88, 1.04)

*LSHT = Low student-rated, high teacher-rated symptoms; INT = internalizing symptoms; HIGH = high student- and teacher-reported symptoms; S.E. = social 
and emotional.
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in adaptive coping. Students in the INT profile had 
significantly lower rumination than students in the 
LSHT or HIGH profiles.

In models predicting substance use, students in the 
HIGH profile had significantly higher use of alcohol, 
marijuana, and blunts than students in the INT profile. 
Compared to the LSHT profile, students in the HIGH 
group had significantly greater use of blunts. Finally, 
students in the LSHT group had significantly higher 
use of alcohol than students in the INT group.

Discussion

The aim of the current study was to identify subgroups 
of urban youth based on their psychological symptoms 
as reported by both themselves and their teachers, and to 
explore group differences by important characteristics. 
The results of the LPA produced three profiles of comor
bid symptoms based on student and teacher reports. 
Overall, the profile with high student- and teacher- 
reported symptoms (HIGH) had more trauma exposure, 
greater use of maladaptive coping mechanisms, and 
higher substance use. Moreover, the profile with low 
student-reported, but high teacher-reported symptoms 
(LSHT) had similar characteristics to the students in the 
HIGH group. The current study added to the literature 
on comorbidity in urban youth by including a range of 
symptoms (e.g., trauma symptoms), information from 
multiple reporters, and a community sample.

We hypothesized that profiles may differ by group
ings of symptoms, such as externalizing and internaliz
ing symptoms, and that we may find groups with overall 
high or overall low symptoms. Consistent with our 
hypothesis, we found a group with internalizing symp
toms and an overall high symptom group. We also 
found differences in the prevalence of comorbid 

psychological symptoms as reported by youth them
selves versus by teachers. Specifically, we identified 
a profile with low student-reported and high teacher- 
reported symptoms (LSHT), which had similar charac
teristics to the HIGH symptom profile. This supports 
prior research underscoring the importance of using 
a multiple informant approach in assessing adolescent 
mental health, as youth may display symptoms in certain 
contexts, but not others, and ratings may differ across 
informants (De los Reyes et al., 2015).

When students rated themselves as experiencing one 
type of symptom (e.g., anxiety symptoms), they also 
tended to rate highly on other self-reported symptoms 
(e.g., trauma symptoms). This is true with the exception 
of the measures of their self-reported behaviors (i.e., 
interpersonal issues and social problems). For example, 
students in the INT group reported elevated depressive, 
anxiety, and trauma symptoms, but lower interpersonal 
issues and social problems. Moreover, students in the 
INT group tended to report more severe symptoms of 
anxiety, depression, and trauma than the internalizing 
symptoms reported by their teachers. In the sample, the 
average internalizing reported by teachers was 4.46, 
which is relatively low for the subscale. Therefore, 
while teachers reported higher internalizing compared 
to other symptoms within this profile, their reporting of 
internalizing symptoms was lower than those reported 
by the students themselves. This is supported by prior 
research showing that teachers tend to underreport 
internalizing symptoms compared to students’ self- 
reports (De los Reyes et al., 2015).

Findings from this study are consistent with a growing 
body of research linking adverse childhood events and 
psychological disorders in youth (McLaughlin, 2017; 
Schilling et al., 2007). The group with high levels of self- 
and teacher-reported symptoms (HIGH) experienced 

Table 4. Latent regression models of comorbidity profile membership with trauma exposure, coping, and substance use.
Variables Global Wald Test W (p) LSHT vs. INT β (p) LSHT vs. HIGH β (p) INT vs. HIGH β (p)

Parent/guardian divorce or separation (ACES) 10.40 (.01) 0.09 (.22) −0.08 (.29) −0.17 (.001)
Parent/guardian death (ACES) 0.53 (.77) 0.03 (.59) 0.003 (.96) −0.03 (.50)
Parent/guardian served jail time (ACES) 8.20 (.02) 0.004 (.95) −0.17 (.02) −0.18 (.01)
Witnessing violence between parents/guardians (ACES) 19.80 (< .001) 0.19 (.002) 0.02 (.74) −0.17 (< .001)
Witnessed or victim of neighborhood violence (ACES) 20.76 (<.001) 0.19 (.001) −0.05 (.52) −0.24 (< .001)
Lived with someone with mental illness (ACES) 18.15 (< .001) 0.10 (.07) −0.07 (.34) −0.17 (< .001)
Lived with someone with substance use disorder (ACES) 14.03 (< .001) 0.16 (.01) 0.01 (.90) −0.15 (< .001)
Treated/Judged unfairly because of race/ethnicity (ACES) 2.47 (.29) 0.01 (.82) −0.06 (.18) −0.07 (.14)
Total ACES Score 25.41 (< .001) 0.81 (.001) −0.41 (.15) −1.22 (< .001)
Maladaptive coping (Brief COPE) 113.36 (< .001) 3.91 (< .001) −3.84 (< .001) −7.75 (< .001)
Adaptive coping (Brief COPE) 5.38 (.07) 1.12 (.46) −1.72 (.24) −2.84 (.02)
Rumination (CRSQ) 80.70 (< .001) 0.64 (< .001) −0.14 (.13) −0.79 (< .001)
Cigarette use (YRBS) 2.65 (.27) 0.01 (.84) −0.05 (.18) −0.05 (.12)
Alcohol use (YRBS) 24.27 (< .001) 0.18 (< .001) 0.01 (.92) −0.17 (.002)
Marijuana use (YRBS) 10.29 (.01) 0.02 (.67) −0.10 (.11) −0.13 (.002)
Blunt use (YRBS) 15.38 (< .001) 0.03 (.53) −0.14 (.02) −0.17 (< .001)

LSHT = low self-reported, high teacher-reported symptoms; INT = internalizing symptoms; HIGH = overall high symptoms.
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more adverse childhood experiences than other urban 
youth, followed by youth with low self-reported symp
toms and high teacher-reported symptoms (LSHT). Of 
note, youth in the HIGH symptom profile were more 
likely to have had a parent or guardian incarcerated 
than youth in the other profile groups. Moreover, youth 
in the LHST and HIGH groups were more likely to have 
experienced adverse events related to violence (i.e., wit
nessing or experiencing neighborhood violence, or wit
nessing violence between parents/guardians) than youth 
in the INT subgroup. The association between adverse 
childhood events and comorbidity seen in this study of 
urban youth underscores the need for systems that pro
mote positive emotional development for youth who have 
experienced multiple traumas to prevent the development 
of psychological disorders (Bethell, Carle et al., 2017; 
Bethell, Solloway et al., 2017).

With respect to coping styles, maladaptive coping 
and rumination each differed across youth subgroups. 
There was a significant increase in these negative cop
ing factors from the INT to LSHT to HIGH groups 
(with the exception that rumination did not increase 
between the LSHT and HIGH groups). By contrast, 
adaptive coping – the only protective factor or positive 
characteristic tested – did not differ significantly by 
subgroup. These findings are consistent with prior stu
dies examining coping and adolescent mental health 
(Groth et al., 2019; Thompson et al., 2010). In a meta- 
analysis examining coping as a mediator in the rela
tionship between locus of control and mental health, 
maladaptive coping was found to be a significant med
iator between locus of control and mental health, while 
adaptive coping was not a significant mediator, nor was 
it significantly associated with mental health (Groth 
et al., 2019). This suggests that maladaptive coping 
strategies may play a more significant role in the devel
opment or exacerbation of psychological symptoms 
among urban youth, and that having adaptive coping 
strategies may not be protective against mental health 
disorders when maladaptive coping strategies are also 
being utilized. However, it is also possible that our 
measure of adaptive coping strategies when facing 
stress did not capture the most relevant strategies 
used by urban youth, and that salient factors associated 
with resilience and promotion of mental health were 
not represented in our measure.

In examining substance use, students in the HIGH 
symptom group reported greater use of alcohol, mari
juana, and blunts. However, there were no significant 
differences in cigarette use across any of the groups. 
Results showed that the largest differences in substance 
use across subgroups were in alcohol and blunt use. 
While alcohol use in the general U.S. adolescent 

population has significantly decreased over the past 
20–30 years (Peiper et al., 2016), recent research shows 
that youth who live in low-income urban neighborhoods 
use alcohol at higher rates than youth in wealthier urban 
settings (Davis & Grier, 2015). Moreover, youth in low- 
SES settings are more likely to use blunts and less likely 
to use bongs, joints, or pipes as their route of marijuana 
consumption compared to their high-SES counterparts 
(Trapl & Gonzalez, 2017). While the higher prevalence 
of alcohol and blunt use may have improved our ability 
to see differences between comorbidity subgroups, the 
low prevalence of cigarette use may have limited our 
ability to see subgroup differences.

Limitations

The current study has several limitations. The relatively 
small size of the sample for the LPA and latent regres
sions, while exceeding the theoretical minimum, may 
have limited our ability to detect some possible differ
ences between groups in characteristics low in preva
lence, such as cigarette use. The small sample size also 
limited our ability to explore potential alternative mod
els, such as testing for measurement invariance. 
Additionally, the small sample size may limit general
izability to other urban youth. Data used for the current 
study were cross-sectional so it was not possible to 
establish temporality with respect to the development 
of symptom profiles versus correlates tested. For exam
ple, it is not clear whether maladaptive coping strate
gies led to the onset of symptoms or vice versa or 
whether causal pathways were bidirectional.

Future Directions

This study’s identification and evaluation of distinct 
psychological subgroups may help inform assess
ments and interventions for urban youth. Future 
research seeking to understand the development of 
comorbid psychological symptoms in urban youth 
would benefit from prospective designs to track risk 
and protective factors and their effects on mental 
health. By establishing temporality with longitudinal 
study designs, risk and protective factors emerging 
earlier in the developmental pathway of comorbid 
symptoms could be clearly identified to target for 
prevention efforts. Moreover, future research with 
the goal of modeling the latent nature of comorbid 
symptoms experienced by adolescents would benefit 
from exploring more complex models and measure
ment invariance. The current study may assist the 
progression of prevention research in identifying 
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urban youth who are most at-risk of developing 
comorbid mental health disorders.

This research can also inform culturally and devel
opmentally appropriate programs to promote positive 
development in urban youth. As the current study was 
conducted with primarily Black and Latinx urban 
youth in the U.S., the greater impact of systems and 
social determinants on mental health disparities must 
be considered when discussing future directions of 
prevention and intervention work. The adolescents in 
our sample are exposed to high levels of trauma from 
their environment caused by poverty and systemic 
racism. While our study found that adaptive coping 
was not predictive of comorbid psychological symp
toms, perhaps future work could focus on prevention 
efforts built to address the use of maladaptive coping 
strategies that are trauma-informed and address men
tal health disparities.
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