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Abstract

The goal of this dissertation was to examine comorbid psychological symptoms
experienced by urban minority adolescents, an at-risk and understudied population, to inform
screening and intervention efforts for youth at highest risk of developing comorbid disorders
and prevent later emotional and behavioral problems.

The first study identified youth subgroups experiencing multiple psychological
symptoms and compared them by psychosocial factors. Data were analyzed from a sample of
426 Baltimore City 8™ grade students using latent profile analysis, which indicated four profiles
characterized by concordance or discordance between student- and teacher-reported
symptoms. Latent regressions found that the profile with high levels of student- and teacher-
reported symptoms had the highest levels of trauma exposure, substance use, and maladaptive
coping. The differentiation of the profiles indicates that future research and screening efforts
should include information from both students and teachers to maximize the ability to detect
students in need of supports.

The second manuscript aimed to validate the subgroups identified in the prior study and
to examine differences between groups in sex and trait mindfulness. Confirmatory latent profile
analysis with a sample of 201 Baltimore City 8" grade students reproduced the same profiles as
the first study. Latent regressions found significant differences in sex and trait mindfulness
between profiles, and showed more differences in trait mindfulness between profiles for
females than for males. These findings indicate that further research is needed to understand

sex differences in comorbid psychological symptoms and trait mindfulness in urban youth.



The third manuscript aimed to assess the associations between trauma exposures and
comorbidity in urban youth, and to explore potential pathways through heart rate variability,
using multilevel models with a sample of 112 Baltimore City 8" and 9t grade students. While
findings did not reach statistical significance, results revealed potential patterns in the
associations between trauma, comorbidity, and heart rate variability.

These studies contribute to the literature on comorbidity in at-risk youth by identifying
subgroups of urban youth experiencing comorbid psychological symptoms based on the level of
concordance and/or discordance between student and teacher reports. Moreover, we were
able to further describe urban youth with comorbid symptoms.
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Secondary Reader: Amy Knowlton



Acknowledgements

This dissertation is dedicated to my husband and my mother. Thank you both for your
unwavering support over the past four years and beyond. Your encouragement during stressful
times has kept me going and believing in my abilities as an academic, and as a person.

| thank the members of my thesis advisory committee, as well as my exam committees
and alternates, including Tamar Mendelson, Rashelle Musci, Erica Sibinga, Sara Johnson, Amy
Knowlton, Kristin Mmari, Nick lalongo, and Sarah Murray. | especially owe a debt of gratitude to
my advisor, Tamar Mendelson, for her tireless work to support me as a student with care,
motivation, and ingenuity. To Erica Sibinga and Rashelle Musci, their advice and concern for my
wellbeing throughout my years at Hopkins have been vital in helping me balance difficulties and
stresses of not only the program, but in other areas of my life. | am indebted to all three of
them for their commitment to my development as an independent researcher.

| also need to thank the staff of the studies on which this research is based for their hard
work and dedication to the youth of Baltimore City and beyond, including Denni Fishbein,
Gregory Lewis, Jacinda Dariotis, Maria Davila Hernandez, Emma Jane, Laura Clary, Rachel Dows,
Violet Odom, Jeff Krick, Steven Sheridan, Christine Crimmins, Marcus Nole, Karen Edwards,
Latisha Curtis, Alex Welna, and Stephanie Moore. | also need to thank the faculty and staff at
the Department of Mental Health, particularly those whose kind words helped me in times of
doubt, including Patti Scott, Johannes Thrul, Jeanine Parisi, and Laura Clary. | must also thank
Phil Leaf, Renee Johnson, and Brion Maher, whose training grants supported my work as a

student throughout my time in the doctoral program.



| thank my friends and family for their support, love, and ability to make me laugh
throughout this process. Thank you to Crystal Karnes, Rebecca Williams, and Justin Mabe for
the long tear-filled phone calls, random loving text messages, and getting me out of the house
when | was being too socially isolated. And last, but certainly not least, | want to thank the
members of my cohort, Kyle, Geoff, John, Angela, Shoshanna, Kayla, and Sherri. Their friendship
and support has been immensely meaningful. The hours that we spent studying, writing,

lamenting, and laughing will always be special to me.



Table of Contents

A o] d = Yox PP i
ACKNOWIEAGEMENTS. ... .ueiiiiiiie et e e e e e e rre e e e e e e e esabtaaeeeeaaeeesastasaeeeaeaeassstssseaeeessaasssannseeasaannn iv
I A L I o] L= vii
I o) B T ={ 0 PP viii
(@ o T o3 o =T ol R [ o o Yo [¥ ot f [ o USRI 1
1.1 Problem STatemMENT.....coi ittt et st st e st e e bt e e st e e sbee e sabeesbaeenabeesbaeenabeena 1
R = Tol =4 o U 1o Vo O RSP 2
1.3 Conceptual Framework and APProaches..........ceccuiieeiiiiiie et vre e e e sbae e e sbee e e e ares 7
3R Y o=y o 1 SRS 10
1.5 Public Health SignifiCanCe .......eiei et e e e srae e e e eanes 11
1.6 OVEIVIEW Of Chapters.....ucii it e e e e e e e re e e e et re e e e e b te e e e enbeeeeesaseeeaennsees 11
Chapter 2: Co-Occurring Mental Health Symptoms in Urban Youth: Comorbidity Profiles and Correlates
.................................................................................................................................................................... 14
B Y o 1Y 4 - o SO OTPUPUPTPPNS 14
P20 2 14 o Yo [UTor i o T o IR PP PP UPRUPUPPNS 15
2 T 1Y/ =Y 1 oo Yo LS 19
LU R 23
2.5 DISCUSSION. ettt ettt et e ettt e e e e e e bttt e e e e e e e aabe e eeeeeeesanabeeeeeeeeesan bbb eeeaeeeeeaannnrreeeaeeeeaaannn 26
B 3 U] = T ol SR 31
Chapter 3: Profiles of Comorbidity in Urban Youth: A Validation Study Exploring Sex Differences and Trait
T a e LU T =TT 44
TR Y o 1 T SRR 44
2 14 e T [F ot d o o RS RSP SR 46
I B 1V =Y d oo Yo PSSP 51
B (T U PSPPI 54
3.5 DS CUSSION. ettt eiiiittee et e e ettt e e e e sttt e e e e e s s st teteeeeessasasbeaaaeeesssasasabeaaaeeeessasssbsbaaaesesassssssraaaaesssnnnnns 56
SR 2= £=T T ol TSRS 62
Chapter 4: Trauma and Comorbidity in Urban Youth: Partial Pathways Through Respiratory Sinus
LN 0 2172 10 0 - [P PPTPPPPR 76
AN o 1 = ot PP 76
v/ A oY o Yo [ ot d o s TR PO PO PP P TOPPPRUTSRRTRI 78
B3 IMIEBENOMS ....ei ettt et ettt ettt e s e sttt e st e e e be e e te e e bt e e s be e s bae e atee s bee e bteeaataesbaeenabeenas 82
R Dol (1] (o] o IO T PP USRS PPTPTOPPTPPPP 89
R Yo =Y =T o Vol TSRS 93
(00 Y o1 =T g T B 1 1Yol U] o o TSR UUSRN 115
5.1 Study Overview and Key FINAINGS .......uuviiiiiiiiieeee ettt eserree e e e e e e enr e e e e e e e s eanraeeeeeeeean 115
5.2 Limitations and StrENGLNS ......eeeei i e e e e e e aaaaaaaaean 117
oI TN [0 oY ] L Tor= [0 o TSP 119
R A 0o o Tol [T o F-3 PP TPPPR 123
Appendix |. Conceptual FrameWork FIGUIES ......uuii i ieiciiieeee ettt eseteee e e e e e e eearer e e e e e e s e snnnaeeeeeeeean 124
2T o] [To =4 o] o V2SR 126
QU ol U T [8] 4 IR - R 140

Vi



Table 2.1.

Table 2.2

Table 2.3

Table 2.4

Table 3.1

Table 3.2

Table 3.3

Table 3.4

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

List of Tables

StUAENt DEMOGIAPNICS. ...coiiiiiieieiieiierrt et st s st e sae s e e aenees 36
Model Fit Indices for the 2-, 3-, 4-, and 5-Profile Solutions.......cccccooveveivniiivneerenne 37
Comorbidity Profile Conditional Response Mean Z-Scores and

StANAard DeVIatioNS... ..o e ettt et ettt st et e ere e 38
Latent Regression Models of Comorbidity Profile Membership

with Trauma Exposure, Coping, and Substance Use..........cccevvvererenvinineneecneenenn. 39
STUAENt DEMOZIAPNICS ..cuiivierieteeecre et b et sresbeear s eseessennenns 66
Model Fit Indices for CLPA MOdEIS........cccceeeeieeieiestisessr et s s 67
Comorbidity Profile Conditional Response Mean Z-Scores,

Sex Composition, and Mean Trait Mindfulness.........ccouecveeceneirecviceenrveereceeee e 68
Latent Regression Models of Comorbidity Profile Membership

with Sex, Trait Mindfulness, and Stratified Analyses by SeX......cccccvvveverrieveernennee. 69
STUAENt DEMOZIAPNICS ..ot ieiteerteicecte ettt e rr bbb saesbeebe s e ebeensaesaens 101
Adjusted Regression Analyses of Associations of Trauma

Exposures with Comorbidity and Comorbidity Levels........cccoeceveeeieeceenrvericieenne. 102
Adjusted Regression Analyses of Associations of Trauma

Exposures With RSA DUINE TSST ..t se e e st see e e e e sesens 103
Adjusted Regression Analyses of Associations of RSA with

Comorbidity and Comorbidity LEVeIS.......ccocevrieiiiiieienese e e 104
Adjusted Regression Analyses of Associations of Trauma

Exposures and RSA with Comorbidity.........coeviveciiiiiiiie i 105
Adjusted Regression Analyses of Associations of Trauma

Exposures and RSA with Comorbidity Levels.......cccuuueivininineicieieiece e 107

Vii



Figure 1.1

Figure 1.2

Figure 2.1

Figure 3.1

Figure 4.1

List of Figures

Simplified Neurovisceral Integration Model...........ccoevivineveiieiie e 133
Conceptual Framework Adapted from the Translational
Theory of Stress and Coping, Resilience Theory, and the

Neurovisceral Integration Model..........coovivevevreee e e 134

Z-Score Conditional Response Means by Comorbidity
Profile Membership......ocueiiee e e 40

Mean Trait Mindfulness Across Comorbidity Profiles for
Overall Sample and Stratified DY SEX.....cccvviviieeiirieiiicente et 70

Partial Pathway Between Parent Death and Comorbidity
Through RSA during the TSST Speech Period...........reeveneeicereeenreeveieenenn 109

viii



Chapter 1: Introduction

1.1 Problem Statement

Low-income urban youth are at increased risk for developing mental health issues, such as
depression, anxiety, and post-traumatic stress disorder. This increased risk is likely due in large
part to stress and trauma exposure, including neighborhood and interpersonal violence (Urban
Institute, 2015). Understanding the mental health needs of urban youth is important for the
promotion of their positive emotional and behavioral development.

Comorbidity of depression and anxiety in childhood is associated with worsened outcomes
compared to either disorder alone, including increased suicide attempts and impairments in
functioning later in life (Garber & Weersing, 2010). The current literature on comorbidity in
urban youth has several key limitations. We do not yet understand whether subgroups of urban
youth can be identified on the basis of their reported psychological symptoms. The extent to
which different factors, such as trauma exposure, coping strategies, substance use, and other
social and emotional characteristics, are associated with belonging to these distinct youth
subgroups can further inform our understanding of youth needs. Distinguishing youth
subgroups based on symptom comorbidity and identifying correlates of these subgroups has
potential to inform treatment and prevention efforts. Thus, this dissertation will investigate
comorbid mental health symptoms and their correlates in urban youth

Mindfulness has gained popularity as an intervention strategy to improve stress
management and promote wellbeing (Zoogman et al., 2015). Traditionally, mindfulness has
been defined as paying attention to the present moment without judgement (Kabat-Zinn,

1994). A growing empirical literature suggests that various school-based mindfulness programs



reduce psychological distress in youth (McChesney et al., 2015; Sibinga et al., 2013; Mendelson
et al., 2010; Mendelson et al., 2013; Dariotis et al., 2016; Sibinga et al., 2016; Felver et al., 2016;
McKeering & Hwang, 2018; Perry-Parrish et al., 2016). Research has also begun to evaluate the
role of trait mindfulness (i.e., a person’s baseline or average level of mindfulness; Siegling &
Petrides, 2014) in mental health and how mindfulness-based programs can potentially enhance
trait mindfulness as a means of improving mental health in adult populations (Mesmer-Magnus
et al,, 2017; Sahdra et al., 2017; Whitaker et al., 2014; Kiken et al., 2015; Laurent et al., 2015).
This dissertation will assess trait mindfulness as a correlate of psychological comorbidity in
urban youth.

This dissertation will utilize baseline data from two studies with Baltimore City public school
students that assess effects of mindfulness-based interventions. The dissertation will contribute
to current knowledge by modeling youth psychological functioning and its correlates in a non-
institutionalized, urban minority youth sample, thus laying the groundwork for future larger-
scale research to evaluate the impact of various prevention programming on youth mental
health. Findings may have potential to improve the capacity to identify youth to target for
interventions to prevent the development of mental health disorders, and risky behaviors, such
as substance use and negative social behaviors.

1.2 Background
1.2.1 Aiml1

Urban, minority youth are a vulnerable population at risk for developing mental health

symptoms and risky or maladaptive behaviors. Low-income, urban youth are exposed to

stressors associated with poverty, such as neighborhood and interpersonal violence, lack of



resources, and instability in family and housing (Urban Institute, 2015; Farahmand et al., 2012).
These types of traumas and stressors have been identified as risk factors for mental illness and
poor physical health later in life (Farahmand et al., 2012; Grant et al., 2003; Toussaint et al.,
2014). In large part due to these exposures, low-income, urban youth are at particular risk of
developing mental and physical health problems (Grant et al., 2004).

We lack an understanding of comorbid psychological symptoms in minority youth, and
how this comorbidity is related to internal and external factors, such as coping and trauma
exposure. The broader body of literature on mental health shows that comorbidity of disorders
is highly prevalent, both in representative samples in the U.S. and in high-risk youth samples
(Liu et al., 2017; Salom et al., 2015; Wadsworth et al., 2001). With the advancement of latent
variable modeling, there has been a significant increase in research exploring subgroups of
individuals with comorbid psychological symptoms in various populations (Gomez & Vance,
2014; Mezulis et al., 2011; Hogue & Dauber, 2011; McChesney et al., 2015; Wadsworth et al.,
2001; Ferdinand et al., 2005; Van Lang et al., 2006; Neuman et al., 2001). However, research in
youth has been limited, and the small literature on the topic has some key gaps. First, many of
the studies in this area focus on subgrouping youth based solely on depression and anxiety
symptoms (Liu et al., 2017; Mezulis et al., 2011; Salom et al., 2015; Wadsworth et al., 2001;
Ferdinand et al., 2005; van Lang et al., 2006; Peiper et al., 2015). While depression and anxiety
are among the most prevalent mental health disorders in youth and are highly comorbid
(Merikangas, He, Brody, et al., 2010; Merikangas, He, Burstein, et al. 2010; Avenevoli et al.,
2015), post-traumatic stress disorder (PTSD) is also often experienced by urban youth (Horowitz

et al., 2005). However, few studies of comorbidity in youth include trauma or PTSD symptoms



(Liu et al., 2017; Hogue & Dauber, 2011; McChesney et al., 2015). Finally, most of the research
with urban or minority youth who experience comorbid mental health symptoms has focused
on youth in clinical or juvenile justice settings (Liu et al., 2017; Gomez & Vance, 2014; Mezulis
et al., 2011). There is a need to examine comorbidity in community samples to better
understand the typical experiences of youth who live in an urban setting. This study (Aim 1a)
addresses these key gaps by studying samples of Baltimore City public school students who are
not institutionalized and by assessing and analyzing youth trauma symptoms in the context of
identifying subgroups with comorbid psychological symptoms.

Examining factors that are associated with comorbid psychological symptoms is
important for a more complete understanding of the mental health and behavior of at-risk
youth populations (Liu et al., 2017). Prior research has explored latent variable modeling or
associations of latent classes of psychological symptoms with internal and external factors,
including coping (Aldridge & Roesch, 2008), trauma exposure (Liu et al., 2017; Copeland et al.,
2009; Briere et al., 2010), and substance use (Salom et al., 2015; Behrendt et al., 2017;
Fergusson et al., 1994; Morley et al., 2015; Reboussin et al., 2007). Separate studies have
established that each of these correlates is associated with increased risk for, or protection
from, psychological symptoms in youth. However, associations of latent classes of youth
comorbid psychological symptoms have not yet been assessed in relation to all these factors in
a single study. This study (Aim 1b) will be the first to explore these associations to better

understand comorbid psychological symptoms in urban youth.



1.2.2 Aim2

There is growing research on the role of trait mindfulness in relation to intervention
impact among adults, but very little such work has been conducted with youth samples.
Mindfulness (or state mindfulness) is defined as non-judgmental awareness of the present
moment (Kabat-Zinn, 1994). In comparison, trait mindfulness (or dispositional mindfulness) is
one’s frequency of being mindful in daily life, or one’s average level of mindfulness (Siegling &
Petrides, 2014; Baer et al., 2006; Bravo et al., 2018; Frewen et al., 2011). A growing body of
research indicates that changes in state mindfulness (through meditation) can create longer
lasting changes in trait mindfulness, suggesting that trait mindfulness is malleable (Tang et al.,
2015; Shapiro et al., 2011). While some studies have examined the links between trait
mindfulness and mental health in adolescents (Calvete et al., 2017; Ciesla et al., 2012; Royuela-
Colomer & Calvete, 2016), no research has examined the associations between trait
mindfulness and comorbidity in urban youth. This study (Aim 2) aims to address this key gap.
Clarifying how mindfulness is associated with psychological symptoms in this population can
help to refine interventions to address youth mental health and give researchers further
comprehension of the development of co-occurring psychological symptoms in at-risk youth
(Breitborde et al., 2010).
1.2.3 Aim3

Psychological functioning has been linked with the physiologic stress response in adult
populations. Research on adults has indicated that stress and trauma exposure in childhood can
impact the stress response (e.g., cortisol levels) and mental health later in life (Marin et al.,

2011). One measure of the stress response is heart rate variability (HRV), a measure of beat-to-



beat variation in heart rate, which is measured using electrocardiogram or plethysmography
(Billman et al., 2015; Quintana et al., 2013; Eddie et al., 2015). In an individual with an adaptive
stress response, the sympathetic (SNS) and parasympathetic (PNS) nervous systems coordinate
to create variability in the length of time between heart beats (high HRV; Dennis et al., 2014). In
those with a maladaptive stress response, little to no variability is seen between heart beats
(Chalmers et al., 2014). Thus, lower HRV is an indicator of autonomic dysfunction and reduced
stress regulation (Quintana et al., 2013). Research in adults shows that low HRV also leads to
dysfunction in the immune system and the inflammation process, linking it to several physical
ailments, such as cardiovascular disease, type-Il diabetes, and neurodegenerative diseases
(Chalmers et al., 2014; Kemp & Quintana, 2013).

Research on adults has indicated associations between HRV and mental health (Thayer
et al., 2009; Thayer et al., 2012). Specifically, the neurovisceral integration model proposes that
higher levels of stress are associated with lower HRV and more mental health problems (Thayer
et al., 2009). These associations occur due to interactions between the prefrontal cortex and
the autonomic nervous system (Thayer et al., 2009). Mental health disorders that have been
found to be associated with lower HRV in adults include anxiety (Chalmers et al., 2014; Kemp &
Quintana, 2013; Shinba et al., 2008; Kemp et al., 2014), depression (Kemp & Quintana, 2013;
Shinba et al., 2008; Kemp et al., 2014; Kemp et al., 2010; Meerwijk et al., 2014), post-traumatic
stress disorder (Dennis et al., 2014), and substance use disorders (Quintana et al., 2013; Kemp
& Quintana, 2013). Moreover, a growing literature indicates that HRV biofeedback, in

combination with counseling, can be an effective intervention in treating post-traumatic stress



disorder, depression, and substance use disorders in adults (Eddie et al., 2015; Moss & Shaffer,
2017).

Compared to adults, far fewer studies on HRV and mental health have been conducted
in youth samples (Hamilton & Alloy, 2016; Blom et al., 2010; Koenig et al., 2016). Most of these
studies have been conducted in international samples (Koenig et al., 2016), and very few
studies have examined HRV and mental health in vulnerable youth populations exposed to
adversity (Hamilton & Alloy, 2016). Findings from the proposed research (Aim 3) have potential
to refine and expand the theory linking stress physiology and mental health in vulnerable youth
populations.

1.3 Conceptual Framework and Approaches

Three theories inform the proposed dissertation aims: the transactional theory of stress
and coping, resilience theory, and the neurovisceral integration model. The transactional theory
and resilience theory informed the conceptualization of trauma exposure and comorbidity in all
three studies, as well as the associations with correlates examined in the aims, such as coping
strategies, trait mindfulness, and substance use. The neurovisceral integration model aided the

conceptualization of the interactions among trauma, HRV and comorbidity as examined in aim

The transactional theory of stress and coping posits that appraisals of threat in one’s
environment and the coping strategies used by the individual can create either positive
emotions or distress (Lazarus & Folkman, 1984; Biggs et al., 2017). Coping strategies can either
be targeted towards managing the stressor itself (i.e., problem-focused coping) or towards

managing the feelings related to the stressor (i.e., emotion-focused coping; Biggs et al., 2017).



However, if the situation feels unresolved after using the coping strategy, this can lead to
feelings of distress (Biggs et al., 2017). This theory is key to the conceptualization of the
associations between trauma exposure (i.e., stress) and comorbid psychological symptoms in
the study aims, as well as the role of factors related to coping, such as adaptive and
maladaptive coping, rumination, and trait mindfulness.

Resilience theory was developed from positive psychology and seeks to understand the
development of healthy behavior through the identification of both risk and protective factors
(Fine & Sung, 2014). These factors can reside within an individual (i.e., trait mindfulness, coping
mechanisms) or within the ecological context (i.e., trauma exposure). The focus of resilience-
based interventions is to enhance and support the development of protective factors that can
buffer against the negative effects of stress (Fine & Sung, 2014). This is key in the current study,
as it is proposed that trait mindfulness is an important and malleable protective factor in
promoting mental health and healthy behaviors. Moreover, resilience theory informs the
conceptualization of the associations between trauma exposure and psychological functioning
in the study aims. Exploring subgroups of comorbidity highlights the underlying heterogeneity
in comorbid psychological symptoms in the population, and the fact that not all youth exposed
to trauma go on to develop psychological symptoms.

The neurovisceral integration model, which informs the research questions in Aim 3,
proposes that higher levels of stress are associated with impaired cognitive functioning, lower
HRV, and mental health problems that occur through interactions between the prefrontal
cortex and the autonomic nervous system (Thayer et al., 2009). A simplified version of the

model proposed by Thayer and Sternberg can be seen in Figure 1.1 (Thayer & Sternberg, 2006;



Nikolin et al., 2017). The model links the functioning of the heart to various brain structures,
one of which is the prefrontal cortex (PFC). The PFC is involved in executive functioning and
self-regulation (Blakemore & Choudhury, 2006) and has been shown to modulate brain regions
that are associated with the functioning of the autonomic nervous system, such as the
amygdala and hypothalamus (Nikolin et al., 2017). In the model, inactivation of the PFC during
stress increases sympathetic activation and parasympathetic suppression, which increases
heart rate and lowers heart rate variability (Billman et al., 2015; Frewen et al., 2011). This
model helped to inform a general understanding of HRV in this study and contributed to the
development of Aim 3. The conceptual framework from the current study proposes that
differing levels of exposure to trauma, causing various levels of stress, will impact the variation
between heart beats as a potential marker of mental health symptoms.

Concepts from these three theories were combined to create the theory-based
conceptual framework depicted in Figure 1.2. The model incorporates both internal (individual)
and external (ecological) risk and protective factors that may impact mental health symptoms,
behaviors, and HRV. Within this framework, varying levels of the risk and protective factors,
including coping strategies, will impact the risk of an adolescent developing comorbid
psychological symptoms. For example, youth who are exposed to more trauma may be at
greater risk than youth with less trauma exposure of developing mental health symptoms.
Moreover, youth with higher trauma exposure would be more likely to have lower HRV than
youth with less trauma exposure. However, if an adolescent has more adaptive coping
mechanisms, her risk for these outcomes would decrease, as adaptive coping is considered to

be a protective factor, and may help in resolving the stress from the trauma exposure and



result in more positive feelings. While the adolescent would still experience a physiologic stress
response, her ability to cope may prevent the development of mental health symptoms or low
HRV. While the model incorporates arrows to show associations for simplicity, these
relationships can be conceptualized as bidirectional.
1.4 Specific Aims
Aim 1: To explore psychological comorbidity and its correlates in urban youth
Aim 1la: To identify subgroups of youth with distinct patterns of self- and teacher-
reported psychological symptoms (depressive, anxiety, trauma, internalizing,
externalizing) in a low-income urban youth sample
Aim 1b: To explore the associations of the youth subgroups identified in Aim 1a with
psychosocial factors, including coping mechanisms, substance use, and trauma exposure
Aim 2: To examine the associations of trait mindfulness and psychological comorbidity
Aim 2a: To validate the subgroups of psychological comorbidity identified in Aim 1in a
separate sample of urban youth
Aim 2b: To examine sex differences in subgroups of psychological comorbidity
Aim 2c: To examine the associations of the youth subgroups with trait mindfulness
Aim 2d: To explore sex differences in the associations between trait mindfulness and
comorbidity subgroups
Aim 3: To assess the association of psychological comorbidity with the physiologic stress
response and with trauma exposure
Aim 3a: To explore associations of psychological comorbidity (depression, anxiety, and

trauma symptoms) with trauma exposures

10



Aim 3b: To explore partial pathways in the associations between trauma exposures and

psychological comorbidity through heart rate variability (HRV)
1.5 Public Health Significance

Youth in low-income urban areas are exposed to various traumatic stressors at higher
frequency and levels of severity than many other youth populations, leaving them vulnerable to
developing mental health disorders and risky behavior. The current work can contribute to the
theoretical understanding of the relations among trauma, coping, mental health, and substance
use in a vulnerable youth population. Second, the current work adds to the new and growing
literature on confirmatory latent variable modeling, as few studies have used this methodology
with latent profile structures, and testing between models is still developing. Moreover, this is
the first study to explore the relationship between trait mindfulness and psychological
comorbidity with urban youth. Finally, there is a dearth of research on how the physiologic
stress response is associated with mental health and its correlates in this population. By
understanding these constructs and their relationships, the current work may improve the
capacity to identify youth to target for programs to reduce the risk of developing comorbid
mental health disorders and prevent future deficits in functioning.
1.6 Overview of Chapters
1.6.1 Chapter 2 Overview

The study presented in Chapter 2 identified subgroups of urban youth based on
psychological symptoms that they and their teachers report through the use of a latent profile
analysis. The associations of subgroup membership with self-reported experiences (i.e., adverse

childhood experiences) and behaviors (i.e., coping strategies and substance use) were explored
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using latent regression analyses. The latent profile analysis revealed a four-profile solution that
showed differences in self- and teacher-reports: 1) overall low symptoms, 2) low student-
reported, high teacher-reported symptoms, 3) high student-reported, low teacher-reported
symptoms, and 4) overall high symptoms. The latent regressions revealed that the students in
the overall high symptom profile had more trauma exposures, greater use of maladaptive
coping mechanisms, and more substance use than students in the other profiles. The
manuscript from this chapter is currently under review at the Journal of Youth and Adolescence.
1.6.2 Chapter 3 Overview

The study presented in Chapter 3 aimed to validate the latent profile structure found in
Chapter 2 with a different sample of Baltimore City 8" grade students. Sex differences in the
composition of the profiles were explored, as well as the associations between self-reported
trait mindfulness and profile membership and a possible interaction effect of sex with self-
reported trait mindfulness. The confirmatory latent profile analysis found that the 4-profile
solution with fixed thresholds was the best fit for the data. These four profiles were the same
as the profiles identified in Chapter 2. Latent regressions indicated that there were more
significantly more females in the profile defined by high self-reported and low teacher-reported
symptoms compared to the other profiles. Moreover, students in the profiles that had higher
self-reported symptoms had lower trait mindfulness, while students in the profiles with lower
self-reported symptoms had higher trait mindfulness. Finally, stratified latent regressions
showed that trait mindfulness was a more significant characteristic of profile membership for

females than males.
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1.6.3 Chapter 4 Overview

The study presented in Chapter 4 explored the associations between trauma exposure
and comorbidity in urban youth. Further, the study explored potential partial pathways through
respiratory sinus arrhythmia, a measure of heart rate variability. Findings from the study
pointed to the potential of respiratory sinus arrhythmia, a measure of heart rate variability, in
partially explaining the associations between adverse childhood experiences and psychological
comorbidity. However, given the small sample size, the study highlights the need to further
study this phenomenon in larger samples of urban youth over a longer period of time.
1.6.4 Chapter 5 Overview

Chapter 5 highlights and summarizes results from each chapter. Strengths and

limitations of this research are discussed, as well as the public health implications of this work.
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Chapter 2: Co-Occurring Mental Health Symptoms in Urban Youth: Comorbidity Profiles and

Correlates

2.1 Abstract
Purpose: 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 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 and social problems) and teacher-reported symptoms (i.e., externalizing,
internalizing, and social and emotional competence). Regressions used profile membership to
predict trauma exposure, coping mechanisms, and substance use.
Results: A 4-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.
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2.2 Introduction

While comorbidity of mental health disorders in adolescence 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 greatest risk for developing multiple mental health
disorders. Low-income urban adolescents are at particular risk of developing multiple mental
health disorders as they are more likely to experience various stressors from their environment,
such as neighborhood violence, instability in family and housing, and interpersonal violence
(Urban Institute, 2015; Farahmand et al., 2012). 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 common phenomenon, with prior
research reporting that up to 60% of youth with a mental health disorder having a co-occurring
second disorder (Essau & Torre-Luque, 2019; Abrams 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; van Lang et al.,
2006; Peiper et al., 2015; Wadsworth et al., 2001). However, a few studies with youth samples
have included a broader scope of psychological symptoms when exploring comorbidity, such as
internalizing, externalizing, aggressive behavior, and substance use (Gomez & Vance, 2014; Liu
et al., 2017; Hogue & Dauber, 2011). In prior research on comorbidity in youth, very few studies
included trauma or PTSD symptoms (Hogue & Dauber, 2011), 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

15



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, 2011; Neuman et al., 2001). The current study uses
both self-reported and teacher-reported data on youth symptoms to create subgroups of youth
with distinct symptom profiles.

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 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 has been linked with
many psychological 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 internalizing 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, 2011). In
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this study, students who were classified as experiencing comorbid externalizing symptoms were
more likely to have a member of the household who ever used substances than youth in the
other classes (Hogue & Dauber, 2011). The current study builds on this field of research by
asking about lifetime exposure to adverse childhood experiences, rather than being limited to
current or past-year exposure. Moreover, the current study looks at the impact of experiencing
multiple traumas on 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 adolescents (Wigman et al.,
2014; Gunnar & Vasquez, 2006; Kessler et al., 1985; Taylor & Stanton, 2007). 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 disengagement (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 six months (Anderson et al., 2006). In a study with urban youth,
negative religious coping and avoidant coping were found to be associated with psychological
distress, while positive religious 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 psychological symptoms in youth.

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 &

Dauber (2011) study described above, youth who were identified as experiencing comorbid
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externalizing symptoms were more likely to have a parent who reported suspicion that the
adolescent used substances compared to the other subgroups. Peiper et al. (2015) explored
subgroups of youth based on their reported anxiety and depressive symptoms, which resulted
in four subgroups that differed by symptom severity and type. Past-month cigarette use was a
significant predictor for membership in any of the four classes, while students who reported
binge drinking in the past two 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 & Koopman 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 symptoms of
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depression, anxiety, trauma, internalizing, externalizing, and social functioning. We then used
latent regressions to understand how profile membership was associated with trauma
exposure, use of maladaptive and adaptive coping strategies, and use of various substances,
including tobacco, alcohol, and marijuana. Based on prior research, we hypothesized that we
would have approximately three to four groups, including one with low symptoms and one with
high comorbidity symptoms. 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).
2.3 Methods

Participants

This study used baseline data from 426 8t grade students across 20 Baltimore City
public schools. Eighth graders were recruited in three different cohorts across three 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. 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 Bloomberg School of Public Health 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.
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Additionally, two 8t 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
(African American, White, American Indian/Alaskan Native, Asian/South Asian, Native
Hawaiian/Other Pacific Islander, Multicultural). Students also reported on their age and
ethnicity.

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 two weeks, with total scores that range from 0 —20. The
measure demonstrated adequate reliability within the current sample (see Table 2.1). Four self-
report items were selected from the PROMIS Pediatric Anxiety Item Bank v2.0 (Pilkonis et al.,
2011) to measure anxiety symptoms over the past seven days. Raw sum scores were converted
to standardized t-scores. In the current sample, the measure demonstrated adequate reliability.
The Child PTSD Symptom Scale (CPSS; Foa et al., 2001) was used to measure trauma symptoms
in participating students. The measure consists of 17 self-report symptom items, which are
summed to create an overall symptom severity score. For the current sample, the measure
demonstrated adequate reliability. 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 intrapersonal distress, somatic symptoms, interpersonal relations, social
problems, and behavioral dysfunction. Due to their consistency with the teacher measures, the

interpersonal relations and social problems subscales were used for the current study. The
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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. The social problems subscale has a score range -2 to 26, with higher scores
indicating more behaviors that violate social norms, including truancy, physical aggression, or
vandalism. The interpersonal problems subscale demonstrated adequate reliability, but the
social problems subscale demonstrated reliability slightly below the common reliability cutoff of
.70 in the current sample. However, given that the reliability was close to the conventional
cutoff, we decided to include the social problems subscale in the current study.

Participants were also asked to respond to 8 items drawn from a measure of Adverse
Childhood Experiences (ACES; Data Resource Center for Child & Adolescent Health, 2016).
Students indicated if they had ever experienced any of the following events: the
divorce/separation 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 calculated for each participant (range 0-8).

Students completed two measures of coping strategies: the Children’s Response Style
Questionnaire (CRSQ; Abela et al., 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. Higher scores on this measure indicate greater rumination in
the face of distress. The measure demonstrated adequate reliability in the sample. The Brief

COPE is a 28-item measure of 14 coping strategies and the frequency of their use by
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participants. Two overall scores were calculated from the Brief COPE: adaptive coping (16 items
of strategies including positive reframing and seeking emotional support) and maladaptive
coping (12 items of strategies including self-blame and denial). Both subscales demonstrated
adequate reliability in the current sample.

Students also filled out four questions about lifetime substance use (CDC, 2013).
Questions asked if students had ever smoked cigarettes, consumed alcohol, used marijuana, or
used a blunt. Each item was rated as never used (zero days), one or two days, or more than
three 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. Two scores were calculated from the SDQ:
externalizing symptoms (based on 10 items, including losing one’s temper and being easily
distracted) and internalizing symptoms (based on 10 items, including worrying and feeling
unhappy or depressed. Both subscales demonstrated adequate reliability in the study sample.
The SCS is a 31-item measure of students’ behavioral symptoms, from which we used only the
7-item social and emotional competence subscale. Higher scores indicated greater competence,
and the subscale demonstrated adequate reliability 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
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and social problems), and teacher-rated behavior (internalizing and externalizing symptoms,
and social and emotional competence) were z-scored and analyzed using latent profile analysis,
accounting for the clustering of students within school, to determine the optimal number of
symptom profiles in the participating students. The number of latent profiles was selected using
standard fit indices (Bayesian and Sample-Size Adjusted Bayesian Information Criteria [BIC and
A-BIC], Akaike Information Criteria [AIC], and Lo-Mendell-Rubin adjusted likelihood ratio test
[LRT]) (Nylund et al., 2007). 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
mostly 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). 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.
2.4 Results

The study sample consisted of 426 eighth grade students (Mgge = 13.22 years, SD = 0.50
years; 58.7% female). Descriptive statistics for the sample are displayed in Table 2.1. The
sample was primarily Black/African American (70.1%) or multicultural (12.7%). For psychological
symptoms, the sample reported an elevated mean for trauma symptoms; however, mean
anxiety and depressive symptoms were within the normal range.
Latent Profile Analysis

Table 2.2 reports the fit indices (AIC, BIC, LMRT, entropy) for the latent profile analysis

(LPA) conducted using 2-, 3-, 4- and 5-profile solutions. The LPA revealed that the 4-profile
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solution fit the data the best. This can be seen when comparing the LMR and BLRT tests for the
5- and 4-profile solutions. Moreover, the 4-profile solution had lower AIC and BIC values than
the 3-profile solution. Finally, the 5-profile solution had a profile that included fewer than 10%
of the sample. Thus, the 4-profile solution was deemed to be the best-fitting model. Profile 1
was composed of 188 adolescents (44.1%), profile 2 was composed of 57 adolescents (13.4%),
profile 3 included 122 adolescents (28.6%), and profile 4 included 59 adolescents (13.9%).

Table 2.3 lists the conditional response means for all variables included in the LPA by
profile membership. All conditional response means for self- and teacher-reported
psychological symptoms for profile 1 were lower than the other profiles, while teacher-
reported social and emotional competence was higher than other profiles. Thus, profile 1 was
deemed the low-symptom group (LOW). Profile 2 showed that students self-reported generally
low symptoms, while teachers reported higher symptoms and lower social and emotional
competence; thus, profile 2 was deemed the low student-reported, high teacher-reported
symptoms group (LSHT). Profile 3 had higher self-reported symptoms, but lower teacher-
reported symptoms; thus, profile 3 was deemed the high student-reported, low teacher-
reported symptoms group (HSLT). Finally, conditional response means indicated that
adolescents in profile 4 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 any other profile.

Moreover, students in the HSLT profile had significantly greater numbers of adverse childhood
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experiences than students in the LOW profile. In examining specific trauma exposures, students
in the HIGH profile, compared to the LOW profile, were significantly more likely to experience
all of the measured traumas, except for parent/guardian divorce or separation, and
parent/guardian death. Compared to the LSHT profile, students in the HIGH profile were
significantly more likely to experience violence between parents/guardians and neighborhood
violence. When compared to the HSLT group, the HIGH symptom profile students were more
likely to have experienced a parent/guardian death and neighborhood violence. Compared to
the LOW profile, students in the LSHT profile were more likely to have experienced living with
someone with a mental illness or with a substance use disorder. Compared to the LOW group,
students in the HSLT group were significantly more likely to have experienced violence between
parents/guardians, neighborhood violence, or living with someone with a mental iliness. Finally,
compared to the LSHT profile, students in the HSLT profile were more likely to have witnessed
violence between parents/guardians.

The use of maladaptive coping strategies differed significantly by profile, with those in
the HIGH profile characterized by the greatest level of maladaptive coping, followed in
descending order by the HSLT profile, the LSHT profile, and the LOW profile. No significant
differences were seen in adaptive coping. Students in the LOW profile had significantly lower
rumination scores than any other profile, and students in the LSHT profile had significantly
lower rumination than students in the HSLT or HIGH profiles.

In models predicting substance use, students the HIGH profile had significantly higher
use of all substances (cigarettes, alcohol, marijuana, and blunts) than students in the LOW and

HSLT profiles. Compared to the LSHT profile, students in the HSLT group had significantly lower
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use of marijuana and blunts. Additionally, students in the HIGH group had significantly higher
use of alcohol and blunts than students in the LSHT profile. Finally, students in the HSLT group
had significantly higher use of alcohol than students in the LOW group. No significant substance
use differences were seen between the LOW and LSHT groups.

2.5 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 four profiles of
comorbid 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 high
student-reported, but low teacher-reported symptoms (HSLT) 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.

While we hypothesized that profiles may differ by groupings of symptoms, this was not
the case. We found differences in prevalence of comorbid psychological symptoms as reported
by youth themselves versus by teachers. This is consistent with prior research, which has found
that youth are more reliable reporters of their internalizing symptoms, while adults in their lives
(i.e., parents or teachers) are better reporters of externalizing symptoms (De Los Reyes et al.,

2015; Neuman et al., 2001; lalongo et al., 1993). Using a multiple informant approach is
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important for assessing adolescent mental health, as youth may display symptoms in certain
contexts, but not others (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 interpersonal relations and social
problems. For example, students in the HSLT group reported elevated depressive, anxiety, and
trauma symptoms, but lower interpersonal issues and social problems. This may explain some
of the disagreement between the self and teacher report in the HSLT group. If students in this
subgroup are not displaying symptoms to the point of having issues with other peers or adults,
then teachers may not be recognizing the presence of psychological symptoms.

Findings from this study are consistent with a growing body of research linking adverse
childhood events and psychological disorders in youth (Schilling et al., 2007; McLaughlin, 2017).
The group with high levels of self- and teacher-reported symptoms (HIGH) experienced more
adverse childhood experiences than other urban youth, followed by youth with high self-
reported symptoms and low teacher-reported symptoms (HSLT). Of note, compared to the
LOW group, all other subgroups of youth were more likely to have ever lived with someone
with a mental health disorder. Moreover, youth in the HSLT and HIGH groups were more likely
to have experienced adverse events related to violence (i.e., witnessing or experiencing
neighborhood violence, or witnessing violence between parents/guardians) than youth in the
other subgroups. The association between adverse childhood events and comorbidity seen in

this study of urban youth underscores the need for systems that promote positive emotional
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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 coping factors from the
LOW to LSHT to HSLT to HIGH groups (with the exception that rumination did not increase
between the HSLT 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 studies examining coping and adolescent mental health (Thompson et al.,
2010; Groth et al., 2019). In a meta-analysis examining coping as a mediator in the relationship
between locus of control and mental health, maladaptive coping was found to be a significant
mediator 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).
Thus, maladaptive coping strategies, including rumination, may play a more significant role in
the development or exacerbation of psychological symptoms.

In examining substance use, students in the HIGH symptom group reported greater use
of all substances measured. However, there were no significant differences in substance use
between the LOW and LSHT 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/pipes
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as their route of marijuana consumption compared to their high-SES counterparts (Trapl &
Koopman Gonzalez, 2017). While higher prevalence of alcohol and blunt use may have
improved our ability to see differences between comorbidity subgroups, the low prevalence of
cigarette and marijuana 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 regressions, while exceeding the theoretical minimum, may have limited our
ability to detect some possible differences between groups in characteristics low in prevalence,
such as cigarette and marijuana use. Data used for the current study were cross-sectional so it
was not possible to establish temporality with respect to development of symptom profiles
versus correlates tested. For example, it is not clear whether maladaptive coping strategies led
to the onset of symptoms or vice versa or whether causal pathways were bidirectional. Finally,
all measures of the correlates were self-reported, which may have led to the observed higher
associations between the correlates and self-reported mental health symptoms.
Future Directions

This study’s identification and evaluation of distinct psychological subgroups may help
inform assessments 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. The current study may assist the progression of prevention
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research in identifying urban youth who are most at-risk of developing comorbid mental health
disorders. This research can inform culturally and developmentally appropriate programs to

promote positive development in urban youth.
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Table 2.1. 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)
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 CronZach > 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)
Externalizing (SDQ) Teacher .88 5.59 (4.36)
Internalizing (SDQ) Teacher .76 4.46 (3.32)
Social and Emotional Competence (SCS) Teacher .96 4.97 (0.99)
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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Table 2.2. Model fit indices for the 2-, 3-, 4-, and 5-profile solutions

Fit statistic 2-profile 3-profile 4-profile 5-profile
Log-likelihood -4212.80 -4112.10 -4022.00 -3950.95
AIC 8475.60 8292.20 8130.00 8005.90
BIC 8576.96 8430.05 8304.34 8216.73
SSA-BIC 8497.62 8322.16 8167.88 8051.72
Entropy .821 .834 .830 .864
LMR test 505.71 201.40 180.21 142.09
LMR, p-value <0.0001 0.04 0.01 0.11
BLRT test 496.59 197.77 176.96 139.53
BLRT p-value <0.0001 0.04 0.01 0.11
Error messages NO NO NO NO
Two-profile model 2

1,n =259, 60.8% 0.041

2,n=167,39.2% 0.934
Three-profile model 2 3

1,n=235,55.2% 0.039 0.003

2,n=135,31.7% 0.873 0.052

3,n=56,13.1% 0.073 0.920
Four-profile model 2 3 4

1,n=188,44.1% 0.038 0.035 0.001

2,n=57,13.4% 0.917 0.014 0.019

3,n=122,28.6% 0.011 0.879 0.039

4,n=59, 13.9% 0.022 0.076 0.898
Five-profile model 2 3 4 5

1,n=57,13.4% 0.036 0.066 0.012 0.000

2,n=49,11.5% 0.901 0.010 0.063 0.006

3,n =190, 44.6% 0.004 0.930 0.032 0.000

4,n=117,27.5% 0.034 0.055 0.904 0.000

5n=13,3.1% 0.040 0.000 0.018 0.935
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Table 2.3. Comorbidity profile conditional response mean z-scores and standard deviations

Profile 1: Profile 2: Profile 3: Profile 4:
Variable LOW LSHT HSLT HIGH

(n=188) (n=57) (n=122) (n=59)
Anxiety symptoms -.54 (.84) -.33(.86) .67 (.77) .70 (.79)
Depression symptoms -.59 (.40) -.32(.77) .56 (.81) 1.02 (1.38)
Trauma symptoms -.72 (.53) -.41 (.69) .91 (.63) .98 (.81)
Interpersonal Relations -.65 (.66) -.19(.73) .39 (.67) 1.53 (.71)
Social Problems -.37 (.52) -.21(.63) -.22(.63) 1.93 (1.00)
Externalizing -.44 (.69) 1.46 (.69) -.30(.75) .54 (.93)
Internalizing -39 (.77) .95 (1.06) .06 (.93) .16 (1.02)
Social and Emotional Competence .37 (.71) -1.32(.84) .36 (.75) -.60 (1.01)
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Table 2.4. Latent regression models of comorbidity profile membership with trauma exposure,
coping, and substance use

Global LOW LOW LOW  LSHT LSHT HSLT

Wald Vs. Vs. Vs. Vs. Vs. Vs.
Test LSHT HSLT HIGH HSLT HIGH HIGH
W) Bl B Bl Bl Blp) Blp)
Parent/guardian divorce or separation 4.27 -0.09 -0.11 -0.14 -0.02 -0.06 -0.04
(ACES) (.23) (.34) (.13) (.09) (.83) (.61) (.73)
6.90 -0.01 0.06 -0.12 0.07 -0.12 -0.18
(.08) (.90) (.14) (.07) (.26) (.16) (.01)

Variables

Parent/guardian death (ACES)

Parent/guardian served jail time 8.05 -0.07 -0.13 -0.21 -0.06 -0.14 -0.08
(ACES) (.045) (.39) (.06) (.02) (.52) (.21) (.47)
Witnessing violence between 16.33 0.02 -0.14 -0.22 -0.16 -0.24 -0.08
parents/guardians (ACES) (.001) (.64) (.01) (.004) (.01) (.004) (.41)
Witnessed or victim of neighborhood 2495 -0.05 -0.14 -0.39 -0.10 -0.34 -0.24
violence (ACES) (.000) (.55) (.03) (.000) (.25) (.001) (.01)
Lived with someone with mental 25.25 -0.14 -0.18 -0.28 -0.04 -0.14 -0.10
iliness (ACES) (.000) (.03) (.001) (.000) (.62) (.15) (.31)
Lived with someone with substance 9.33 -0.13 -0.10 -0.15 0.04 -0.02 -0.06
use disorder (ACES) (.03) (.048) (.07) (.03) (.62) (.82) (.49)
Treated/Judged unfairly because of 6.33 -0.09 -0.01 -0.15 0.08 -0.06 -0.14
race/ethnicity (ACES) (.10) (.16) (.76) (.02) (.27) (.46) (.07)

30.07 -048 -071 -1.69 -024 -121 -0.98
(.000) (.11) (.002) (.000) (.47) (.01) (.02)
165.08 -1.95 -6.26 -10.30 -4.31 -8.35 -4.03
(.000) (.04) (.000) (.000) (.000) (.000) (.001)
224 101 -132 -152 -233 -253 -0.20
(52)  (57) (.36) (46) (23) (.30) (.93)
13632 -0.26 -0.94 -0.89 -0.68 -0.63 0.05
(.000) (.02) (.000) (.000) (.000) (.000) (.74)
10.17 -0.07 0.00 -0.24 007 -0.17 -0.24
(.02) (24) (.99) (.003) (23) (.09) (.01)
1939 -0.11 -0.12 -043 -001 -032 -0.31
(.000) (.16) (.04) (.000) (.92) (.01) (.01)
19.24 -0.15 0.03 -0.40 018 -025 -0.43
(.000) (.07) (22) (.000) (.03) (.05) (.000)
2464 -014 004 -047 018 -033 -0.51
(.000) (.08) (.12) (.000) (.02) (.01) (.000)

Total ACES Score

Maladaptive coping (Brief COPE)

Adaptive coping (Brief COPE)

Rumination (CRSQ)

Cigarette use (YRBS)

Alcohol use (YRBS)

Marijuana use (YRBS)

Blunt use (YRBS)
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Figure 2.1. Z-score conditional response means by comorbidity profile membership

Note: LOW = overall low symptoms; LSHT = low self-reported, high teacher-reported symptoms; HSLT = high self-reported, low teacher-reported symptoms; HIGH = overall high
symptoms; S.E. Competence Problems = problems with social and emotional competence — LPA conducted with social and emotional competence variable which was reversed
for the figure
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Chapter 3: Profiles of Comorbidity in Urban Youth: A Validation Study Exploring Sex

Differences and Trait Mindfulness

3.1 Abstract
Purpose: To confirm latent profiles of psychological comorbidity in an urban adolescent sample,
to examine differences in sex and trait mindfulness across these profiles, and to explore the
potential interaction of sex and trait mindfulness.
Methods: Cross-sectional data from 201 eighth grade students from nine Baltimore City public
elementary/middle schools were analyzed using confirmatory latent profile analysis and latent
regressions. Variables for latent profile analysis included self-reported symptoms (i.e., anxiety,
depression, and trauma symptoms, interpersonal issues and social problems) and teacher-
reported symptoms (i.e., externalizing, internalizing, and social and emotional competence).
Seven confirmatory latent profile analyses with varying levels of constraints were conducted.
Regressions with profile membership as the independent variable were estimated to predict
sex, trait mindfulness, and the interaction of sex and trait mindfulness.
Results: Confirmatory latent class analyses showed that the 4-profile solution with fixed
thresholds was the best fit for the data. The profile characterized by high self-reported and low
teacher-reported symptoms contained significantly more females than the other profiles.
Moreover, the profiles characterized by low self-reported symptoms had higher trait
mindfulness. Finally, trait mindfulness differed significantly more across profiles for female

students than male students.
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Conclusions: The current study may inform future research targeting prevention programming,
including mindfulness-based interventions, to youth at risk of developing comorbid

psychological symptoms.
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3.2 Introduction

Psychological comorbidity, or the presence of symptoms of more than one mental
health disorder, has gained attention in the field of psychiatric epidemiology due to its high
prevalence and negative sequelae. Persons with multiple psychiatric disorders are more likely
to have severe symptoms and lower social competence than those with one mental health
disorder (Cerda et al., 2008; Renouf et al., 1997). Moreover, having comorbid diagnoses
increases the risk of suicide (McManama O’Brien & Berzin, 2012; Renaud et al., 2008) and
substance use (Roberts et al., 2007; Zilberman et al., 2003). In adults, the National Comorbidity
Survey Replication (NCS-R) found that 27.7% of the sample reported at least two mental health
disorders during their lifetime (Kessler et al., 2005). Among adolescents, results from the 2000
National Household Survey of Drug Abuse (NHSDA) showed that 37.7% of the sample reported
two or more comorbid psychological symptom clusters (Chen et al., 2005). Moreover, two-
thirds of the adolescents who reported one symptom cluster reported at least one additional
symptom cluster (Chen et al., 2005).

Smaller studies of urban youth have begun to show that comorbidity is highly prevalent
in this population. For example, one study of community-referred urban adolescents in need of
treatment found that 80% of the sample had multiple mental health disorders (Hogue &
Dauber, 2011). In the 2000 NHSDA, compared to all other ethnic groups, Black adolescents
reported more comorbid symptoms (Chen et al., 2005). Minority urban youth are at risk of
developing comorbid disorders due to their exposure to stressors related to structural and
economic disenfranchisement (Pahl et al., 2020; Urban Institute, 2015; Farahmand et al., 2012).

With the high prevalence of comorbidity in urban youth, and its negative consequences, more
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information is needed about the characteristics of urban youth with comorbid psychological
symptoms to better target interventions and mental health services.
Sex Differences in Comorbidity

A great deal of research has focused on sex differences in the prevalence of mental
health disorders. Studies with adults have shown that women not only have a higher
prevalence of depression and anxiety disorders than men, but they also suffer from greater
illness burden from these disorders (McLean et al., 2011; Altemus et al., 2014; Gater et al.,
1998; Zlotnick et al., 2007; Kessler et al., 1994). Among incarcerated adults, women were found
to be more likely to have an internalizing disorder than men, while there were no sex
differences in externalizing disorders (Zlotnick et al., 2007). Women were also found to be more
likely than men to have comorbid mental health disorders than men (Zilberman et al., 2003).
Similar patterns are seen in adolescents, where girls are more likely than boys to have anxiety
and affective disorders, as well as comorbid psychiatric diagnoses (Chen et al., 2005; Hamblin,
2016). However, boys have a higher prevalence of externalizing disorders than girls (Hamblin,
2016).

Sex differences in mental health and comorbidity in adolescents may be explained by
differences in experiencing symptoms, reporting of symptoms, and observations of behavior by
adults. Research supports the impact that gender roles and norms have on the experience and
reporting of psychological symptoms (WHO, 2002). For example, parents are more likely to
restrict the behavior of adolescent girls as compared with boys and are more likely to have
lower expectations for girls’ achievement, which may lead girls to feel a lack of control or

autonomy and contribute to development of depression (WHO, 2002; Nolen-Hoeksema, 2001).
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However, socialization of boys teaches them not to express their emotions, which may lead to
an underreporting of symptoms compared to girls (WHO, 2002; Hamblin, 2016). Compared to
boys, girls are more likely to seek help for mental health disorders (Hamblin, 2016). Research
has shown that adults, including teachers, are better able to identify behavioral problems, such
as externalizing symptoms, in boys compared to girls (Hamblin, 2016). Moreover, prior studies
show that teachers tend to have higher expectations of female students than male students
(Gershenson et al., 2016), and teachers are more likely to report symptoms if a student is not
doing well academically, which is a pattern more often seen with boys compared to girls (Green
et al., 1996). These factors contribute to the sex differences in adolescent psychiatric diagnoses
and comorbidity.
Trait Mindfulness and Mental Health

Trait mindfulness, defined as one’s average level of mindfulness (Siegling & Petrides,
2014) or the frequency with which individuals are in a mindful state (Deng et al., 2020; Glomb
et al., 2011), has been linked to improved mental health in studies of adults, including lower
symptoms of depression and anxiety and lower substance use (Petrocchi & Ottaviani, 2016;
Brown & Ryan, 2003; Fernandez et al., 2010). Trait mindfulness is a complex construct that
encompasses several components, including the ability to describe inner experiences, observe
experiences, act with awareness, and be non-judgmental of and non-reactive to experiences
(Calvete et al., 2017; Baer et al., 2006). In a longitudinal study with young adults, the trait
mindfulness quality of non-judging served as a protective factor against depression (Petrocchi &
Ottaviani, 2016). In adolescents, studies have found that trait mindfulness, particularly acting

with awareness, was associated with lower depressive symptoms (Calvete et al., 2017; Ciesla et
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al., 2012; Royuela-Colomer & Calvete, 2016). Moreover, a longitudinal study in adolescents
found that acting with awareness attenuated the association between stress and externalizing
symptoms, as well as self-injurious behavior (Calvete et al., 2017). However, little to no
research has been conducted specifically examining the associations between psychological
symptoms and trait mindfulness in urban youth.
Comorbidity Profiles

A small body of literature has focused on identifying subgroups of youth experiencing
comorbid psychological symptoms (Ferdinand et al., 2005; Fergusson et al., 1994; Gomez &
Vance, 2014; Hogue & Dauber, 2011; Liu et al., 2017; Neuman et al., 2001; Peiper et al., 2015;
Van Lang et al., 2006; Wadsworth et al., 2001). Subgroupings have differed across these studies
due to the disorders being measured, the reporters of those symptoms, and the environments
from which youth are sampled (i.e., youth from juvenile justice settings versus those in clinical
care versus those in need of treatment from the community). The goal of this type of research
is to group individuals based on their experienced symptoms to better understand the
heterogeneity of symptom types and severity, as well as inform policy and better allocate
resources for prevention and intervention programming (Peiper et al., 2015). A prior cross-
sectional study of urban 8™ grade students by our team identified four comorbidity groups
using latent profile analysis of youth self-reported and youth teacher-reported symptoms: 1)
overall low symptoms, 2) low student-reported, high teacher-reported symptoms, 3) high
student-reported, low teacher-reported symptoms, and 4) overall high symptoms (Webb,
Musci, & Mendelson, under review). Confirming whether these same groups also characterize a

different sample of urban youth will contribute to evaluating the robustness of the groups in
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urban youth, an important step toward refining theory on psychological comorbidity in youth
(Schmiege et al., 2017).

Current Study

The current study addresses key gaps in the literature on comorbidity, sex differences,
and trait mindfulness in urban youth, an understudied, at-risk population. The study used
information from multiple informants and explored the role of trait mindfulness, which has
been primarily studied in White samples. The first goal of the current study was to validate in a
new sample the latent profile structure found in the prior study of Baltimore City middle school
youth using the emerging methodology of confirmatory latent profile analysis (Webb et al.,
under review; Schmiege et al., 2017). The second goal was to explore sex differences in the
comorbidity profiles. We hypothesized, based on the current literature on sex differences in
adolescent mental health (Hamblin, 2016), that the profiles with low self-reported and high
teacher-reported symptoms would include a greater proportion of boys than girls, as boys are
less likely to report their own symptoms, but teachers may better able to identify externalizing
symptoms in boys than girls. Moreover, we expected that the profiles with high self-reported
symptoms would have a greater proportion of females than males, given the higher prevalence
of internalizing symptoms in girls and evidence showing girls are more likely to report and seek
help for mental health symptoms (Hamblin, 2016; WHO, 2002). We also explored the
associations between trait mindfulness and profile membership, with the expectation that
higher trait mindfulness would be seen in the profile with low self- and teacher-reported
symptoms compared to the other three comorbidity groups. Finally, we explored the

moderating effect of sex on the associations between profile membership and trait
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mindfulness. As this is a novel study question, we did not have specific hypotheses or
expectations for this study goal.
3.3 Methods

Participants

The current study used baseline data from 201 8™ grade students across nine Baltimore
City public schools. Students were recruited as part of a larger randomized controlled trial
assessing a school-based mindfulness program (RAP Club) compared to an active control
program focused on general health education. The trial recruited students from various
Baltimore City public elementary/middle schools across four years. The sample for the current
study is from the fourth-year cohort of the trial. Parental consent and student assent were
collected for each participating student. Both the randomized controlled trial and the current
study received approval from the Johns Hopkins Bloomberg School of Public Health Institutional
Review Board.
Measures

One week prior to the beginning of interventions, students were asked to complete self-
report measures assessing their psychological well-being and their trait mindfulness.
Additionally, two 8t grade teachers from each school rated participating students’ symptoms
and behavior.
Self-Report Measures

Social and demographic factors in student surveys included age, sex (0 = female, 1 =
male), ethnicity, and race (African American, White, American Indian/Alaskan Native,

Asian/South Asian, Native Hawaiian/Other Pacific Islander, Multicultural).
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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 two weeks, with total scores that range from 0 —20. The
measure demonstrated adequate reliability within the current sample (see Table 3.1). Four self-
report items were selected from the PROMIS Pediatric Anxiety Item Bank v2.0 (Pilkonis et al.,
2011) to measure anxiety symptoms over the past seven days. Raw sum scores were converted
to standardized t-scores. In the current sample, the measure demonstrated adequate reliability.
The Child PTSD Symptom Scale (CPSS; Foa et al., 2001) was used to measure trauma symptoms
in youth. The measure consists of 17 self-report symptom items, which are summed to create
an overall symptom severity score. For the current sample, the measure demonstrated
adequate reliability. 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
intrapersonal distress, somatic symptoms, interpersonal relations, social problems, and
behavioral dysfunction. The interpersonal relations subscale demonstrated adequate reliability,
but the social problems subscale demonstrated reliability slightly below the common reliability
cutoff of .70 in the current sample. However, given that the reliability was close to the
conventional cutoff and the subscale was used in the prior study, we decided to include the
social problems subscale in the current study.

The Child and Adolescent Mindfulness Measure (CAMM; Greco et al., 2011) was used to
measure trait mindfulness. The measure is comprised of 10 items, which are reverse scored and
summed to create an overall trait mindfulness score, with higher scores indicating greater trait

mindfulness. The measure had adequate reliability.
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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. Two scores were calculated from the SDQ: externalizing and internalizing
symptoms. Both subscales demonstrated adequate reliability in the study sample. The SCSis a
31-item measure of students’ behavioral symptoms, from which we used only the 7-item social
and emotional competence subscale. Higher scores indicated greater competence, and the
subscale demonstrated adequate reliability in the study sample.
Statistical Analyses

Student self-reported psychological symptoms (anxiety, depressive, and trauma
symptoms) and behavior (interpersonal relations and social problems), and teacher-rated
behavior (internalizing, externalizing, and social and emotional competence) were z-scored. A
confirmatory latent profile analyses (CLPA) was first conducted using results from a prior study
of Baltimore City middle school youth (Schmiege et al., 2017; Webb et al., under review). The
previous study found a 4-profile solution (Webb et al., under review). Thus, we tested 3-, 4- and
5-profile solutions, using various constraints on thresholds and boundaries (Schmiege et al.,
2017). The constraints were used to test for the presence of four specific latent profiles that
were found in the prior study, including overall low symptoms (LOW), low student-reported and
high teacher-reported symptoms (LSHT), high student-reported and low teacher-reported
symptoms (HSLT), and overall high symptoms (HIGH; Webb et al., under review). The fit
statistics for all unconstrained and constrained models were compared to find the model that

best fit the data. Fit indices included -2 Log-Likelihood (-2LL), Akaike Information Criterion (AIC),
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Bayesian Information Criterion (BIC), Sample-Size Adjusted Bayesian Information Criterion (a-
BIC) and entropy (Nylund et al., 2007; Niileksela & Templin, 2018). The size of classes were also
compared across models, and model interpretation was taken into account. All CLPA models
accounted for clustering of students within schools.

After class enumeration using CLPA was completed, individual students were assigned
to their most likely profile, accounting for measurement error with BCH weights (Nylund et al.,
2007). The most likely membership variable was used in two latent regression models
predicting to (1) sex and (2) trait mindfulness using the BCH weights (Nylund et al., 2007).
Finally, to examine sex as a moderator, two latent regression models were conducted to
examine the associations between trait mindfulness and profile membership in (3) females and
(4) males separately. For models 1 and 2, age and ethnicity were included as covariates. Race
was initially included, but due to the lack of variance in the sample, it was removed from the
latent regression models. For models 3 and 4, ethnicity was further removed, as there was a
lack of variance once the models were conducted by sex. All analyses were conducted using
MPlus Version 8.

3.4 Results

The study sample consisted of 201 eighth grade students (Mqge = 13.24 years, SD = 0.50
years; 63% female). Descriptive statistics for the sample are displayed in Table 3.1. The sample
was primarily Black/African American (86%) or White (8%). A large portion of the sample was
also Hispanic/Latinx (24%). For psychological symptoms, 49% of the sample reported elevated

trauma symptoms at the cutoff score of 17 or higher, and approximately 69% reported elevated
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symptoms of anxiety above the t-score cutoff of 55. However, only approximately 15% of the
sample reported elevated depressive symptoms.
Enumeration of Latent Profile Model

CLCA (Schmiege et al., 2017) was conducted to replicate the profile structure found in a
prior study of Baltimore City youth (Webb et al., under review). Fit indices and class sizes in
seven models were compared (see Table 3.2). The lowest BIC value was seen in the 4-profile
solution with fixed thresholds. The unconstrained 5-profile solution had the lowest AIC, a-BIC, -
2LL, as well as the highest entropy. However, two of the profiles in the unconstrained 5-profile
solution had small sample sizes. The 5-profile solution with constraints on 4 of the profiles and
the unconstrained 4-profile solution also had classes with small sample sizes. Thus, the 4-profile
solution with fixed thresholds was determined to be the best fit for the data. The solution
revealed the same 4 profiles as the initial study: 1) overall low symptoms (LOW), 2) low self-
reported and high teacher-reported symptoms (LSHT), 3) high self-reported and low teacher-
reported symptoms (HSLT), and 4) overall high symptoms (HIGH; Webb et al., under review).
The profile structure and z-score conditional means, which match those from the prior study,
can be seen in Figure 2.1.
Sex Differences

The LOW and HSLT groups were majority female, while the HIGH symptom group was
primarily male, and the LSHT group was evenly divided between males and females (see Table
3.3). Table 3.4 displays results of the latent regression analyses. The first model testing for sex

differences showed that there was a significantly higher proportion of females in the HSLT
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profile compared to the LOW, LSHT, and HIGH profiles. No other significant differences were
seen in sex composition between comorbidity profiles.
Trait Mindfulness

The second latent regression model testing for differences in trait mindfulness found
several differences across comorbidity profiles (see Table 3.4). The results showed that
students in the HSLT and the HIGH profiles had significantly lower trait mindfulness than
students in the LSHT and LOW symptom profiles. No significant differences were seen between
the LOW and LSHT profiles, nor the HSLT and HIGH symptom profiles.
Stratified Analyses

Latent regressions stratified by sex (Table 3.4) revealed more significant differences in
trait mindfulness across profiles for females than males. Among females, the two profiles with
low self-reported symptoms (LOW and LSHT) had significantly higher trait mindfulness than the
profile with high self-reported symptoms (HSLT and HIGH). However, among males, only the
students in the HIGH symptom profile had significantly lower trait mindfulness than the profiles
with low self-reported symptoms (LOW and LSHT). While the HSLT group had lower trait
mindfulness than the LOW and LSHT groups for boys, these differences were not statistically
significant. Finally, the difference in trait mindfulness between the HIGH symptom group and
the LOW and LSHT symptom groups was more pronounced for females than for males (see
Figure 3.1).

3.5 Discussion
The aim of the current study was to validate the profile structure of comorbid

psychological symptoms as reported by urban middle school students and their teachers, and
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to explore profile differences in sex and trait mindfulness. Our analyses replicated the same
four profiles of comorbidity as reported in prior work (Webb et al., under review) using fixed
thresholds. The profile with high student self-reported symptoms and low teacher-reported
symptoms (HSLT) contained significantly more females than the other three profiles. Moreover,
the students in the profiles with high self-reported symptoms (HSLT and HIGH) had significantly
lower trait mindfulness than the students in the low self-reported symptom profiles (LOW and
LSHT). Finally, more significant differences in trait mindfulness across comorbidity profiles were
seen for female students than male students.

As we hypothesized, there were more females in the comorbidity profile with high self-
reported symptoms and low teacher-reported symptoms (HSLT) than in the other profiles. This
finding is consistent with previous research on sex differences in mental health: female youth
are more likely to report symptoms of psychological disorders than males (Hamblin, 2016).
Moreover, several of the self-report measures were focused on internalizing symptoms, which
have a higher prevalence in females than males (Hamblin, 2016). We did not find a greater
number of males in the profile with low self-reported and higher teacher-reported symptoms
(LSHT) as expected. In fact, this profile was evenly divided between males and females.
However, the profile with high self- and teacher-reported symptoms (HIGH) had more males
than females. Prior research has found that there tends to be more conflict in teachers’
relationships with male students than female students (Koepke & Harkins, 2008), which may
explain the sex differences seen in teacher reports in the current study. Moreover, teachers are
more likely to notice externalizing symptoms, which are more common in male students, than

internalizing symptoms, which are more prevalent with female students (Hamblin, 2016).
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However, the high self-reported symptoms in the majority male HIGH symptom profile is
unexpected, given that prior research has found that boys are less likely than girls to report
their mental health symptoms (Hamblin, 2016).

As hypothesized, trait mindfulness was higher in the comorbidity group with low self-
and teacher-reported symptoms (LOW) than the profiles with high self-reported symptoms
(HSLT and HIGH). This is consistent with prior literature demonstrating higher levels of trait
mindfulness is associated with lower mental health symptoms, such as depression and anxiety
(Brown & Ryan, 2003; Calvete et al., 2017). However, trait mindfulness was not lower in the
profile with low self-reported and higher teacher-reported symptoms (LSHT) as we had
expected. In fact, the LSHT group also had significantly higher trait mindfulness than the HSLT
and HIGH symptom profiles. The majority of research on trait mindfulness and mental health
has relied on self-reported mental health symptoms (Brown & Ryan, 2003; Calvete et al., 2017;
Baer et al., 2006), while the current study included reports from teachers. Findings from the
current study suggest that the symptoms that teachers are reporting may not have the same
associations with trait mindfulness as self-reported symptoms. Additionally, trait mindfulness
might have been more closely associated with the self-reported symptoms, as it is an internal
state that relies upon self-report to be measured. This suggests potential issues with relying on
teachers alone to refer students for targeted school-based mindfulness programming. As seen
in the study, youth who had high-self reported symptoms, but whose teachers did not report
symptoms, had lower trait mindfulness and could potentially benefit from mindfulness
interventions. However, these students may be missed if relying upon teachers for referrals

into mindfulness programming.
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Overall, greater differences in trait mindfulness were seen across profiles for female
students than male students. Key characteristics of internalizing disorders, such as depression,
are the use of rumination as a coping strategy, and having a negative cognitive bias (i.e., a focus
on negative content in memories, or interpretation of the environment; Paul et al., 2013). Prior
research has shown that higher levels of trait mindfulness are protective against rumination
and having a negative cognitive bias (Paul et al., 2013; Raes & Williams, 2010; Frewen et al.,
2008). As internalizing disorders and the use of rumination as a coping strategy are more
common in females than males (Hamblin, 2016; Johnson & Whisman, 2013), this might be a
reason why trait mindfulness may play a larger role in psychological comorbidity for girls as
compared with boys in this sample. Research on sex differences in the response to mindfulness
programming is in an early stage; however, some preliminary studies in adults (Katz & Toner,
2013; Rojiani et al., 2017) and adolescents (Kang et al., 2018) have shown that females may
benefit from mindfulness programming more than males. If trait mindfulness has a stronger link
to psychological functioning for urban minority girls as compared with boys, then it is important
for future studies to explore if mindfulness-based programs have differential impacts by sex on
mental health in urban minority adolescents. .

Limitations

The current study has several limitations. The relatively small sample size may have
limited our ability to see differences among the profiles. Data for the current study were cross-
sectional, so it was not possible to determine temporality between trait mindfulness and
comorbidity profile membership. Additionally, trait mindfulness was measured using the

CAMM, which is a brief self-report measure that does not differentiate the five components of
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trait mindfulness. Moreover, the self-report nature of the measure may contribute to the
stronger associations with self-reported psychological symptoms seen in the current study.
Future work is needed to improve the measurement of trait mindfulness (Coffey et al., 2010).
Finally, the first item of the CPSS was excluded from the measure so that participating students
would not be asked to disclose specific trauma exposures. This exclusion limits our ability to
make conclusions about the presence of clinical disorder; however, rates of trauma symptoms
measured in the sample are similar to those found in other samples of urban youth (Springer &
Padget, 2000).
Future Directions

The current study contributes to the literature on comorbidity in urban youth by
validating a prior latent variable model of symptoms with a sample of youth from the general
population and by examining associations between trait mindfulness and comorbidity. The
current study contributes to the growing literature utilizing the novel methodology of
confirmatory latent variable modeling and supports the need for future research to continue
using this methodology to replicate latent groupings of comorbid symptoms to improve theory
and targeted interventions. Further research is also needed utilizing longitudinal data to better
understand the temporal relationship between trait mindfulness and comorbid psychological
symptoms. By establishing temporality, researchers may be able to determine whether trait
mindfulness is a potential causal factor in developing comorbid symptoms, or if trait
mindfulness might be acting as a mediator between trauma experiences and psychological
functioning in urban youth. Finally, findings from the current study can inform future research

examining the effects of mindfulness programming on the mental health of urban minority
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youth, including a focus on potential sex differences in the impact of mindfulness programming
with adolescents, an area recently highlighted as important for exploration (Rojiani et al.,

2017).
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Table 3.1. Student Demographics

Characteristic (n=201)
Age in years, mean (range) 13.24 (12-15)
Female sex, n (%) 126 (62.69)
Race, n (%)
American Indian/Alaskan Native 2 (1.20)
Asian or South Asian 1 (0.60)
African American 143 (85.63)
Native Hawaiian/Pacific Islander 1 (0.60)
White 13 (7.78)
Multicultural 7 (4.19)
Hispanic/Latinx, n(%) 47 (24.10)
Psychological Symptoms Reporter Cronbach’s a M(SD)
Anxiety symptoms (PROMIS) Student .84 57.64 (10.37)
Depression symptoms (CDI) Student .85 3.99 (4.05)
Trauma symptoms (CPSS) Student 91 17.88 (12.00)
Interpersonal Relations (YOQSR) Student 74 5.17 (6.64)
Social Problems (YOQSR) Student .67 2.67 (3.84)
Externalizing (SDQ) Teacher .90 5.87 (4.98)
Internalizing (SDQ) Teacher .85 2.91(3.42)
Social and Emotional Competence (SCS) Teacher .93 3.19(1.01)
Trait Mindfulness (CAMM) Student .88 25.95 (8.92)
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Table 3.2. Model fit indices for CLPA models

Model . L?g #offree  Adjusted Entropy AIC BIC a-BIC
Likelihood parameters X% LR

4 profile, unconstrained -1851.69 43 96.50 0.823 3789.38 3931.42 3795.19
4 profile, fixed thresholds -1885.50 11 320.31 0.767 3793.01 3829.34 3794.49
4 profile, boundary constraints -1856.63 43 -- 0.797 3799.27 3941.31 3805.08
3 profile, unconstrained -1899.95 34 93.47 0.776 3867.90 3980.21 3872.49
3 profile, smallest class removed -1930.55 10 412.54 0.794 3881.09 3914.13 3882.44
5 profile, unconstrained -1804.47 52 92.51 0.854 3712.94 3884.71 3719.96
5 profile, 4 profiles constrained -1818.69 52 -- 0.839 3741.37 3913.14 3748.40

Note. n=201. LR = Likelihood ratio. AIC = Akaike information criterion. BIC = Bayesian information criterion. a-BIC = sample-size adjusted Bayesian information criterion.
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Table 3.3. Comorbidity profile conditional response mean z-scores, sex composition, and mean
trait mindfulness

Profile 1: LOW Profile 2: Profile 3: Profile 4:
Variable (n=93) LSHT HSLT HIGH
(n=28) (n=56) (n=24)
Anxiety symptoms -0.51 -0.34 0.67 0.67
Depression symptoms -0.57 -0.33 0.58 0.98
Trauma symptoms -0.69 -0.41 0.91 0.96
Interpersonal Relations -0.63 -0.21 0.38 1.52
Social Problems -0.38 -0.20 -0.22 1.93
Externalizing -0.45 1.39 -0.29 0.51
Internalizing -0.38 0.87 0.08 0.12
Social and Emotional Competence 0.37 -1.25 0.35 -0.55
% Female 61.29% 50.00% 82.14% 39.13%
Trait Mindfulness, M(SD) 29.39 (7.44) 29.18 (8.31) 21.19 (7.25) 19.70 (10.35)
Females 28.06 (7.72) 27.00 (8.30) 20.59 (6.84) 15.44 (6.15)
Males 31.46 (6.56) 31.36 (8.03) 24.11 (8.84) 22.43 (11.72)

Note: Standard deviations for mean z-scores are not listed as threshold constraints restrained all standard deviations to 0.000.
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Table 3.4. Latent regression models of comorbidity profile membership with sex, trait mindfulness, and stratified analyses by sex

Global Wald LOW vs. LOW vs. LOW vs. LSHT vs. LSHT vs. HSLT vs.
Variables Test LSHT HSLT HIGH HSLT HIGH HIGH
W (p) B (p) B (p) B (p) B (p) B (p) B (p)
Model 1:
Sex (0 = female, 1 = male) 18.86 (.0003) -0.12 (.42) 0.28 (.002) -0.22 (.09) 0.40 (.004) -0.10 (.54) -0.50 (.000)
Model 2:
Trait Mindfulness (CAMM) 54.87 (.0000) 0.53(.83) 9.52 (.000) 11.48 (.000) 9.00 (.000) 10.96 (.001) 1.96 (.49)
Model 3 (females):
Trait Mindfulness (CAMM)  46.37 (.0000) 1.04 (.77) 9.13 (.000) 14.91 (.000) 8.09 (.01) 13.88 (.001) 5.78 (.06)
Model 4 (males):
Trait Mindfulness (CAMM) 13.04 (.005) 0.35(.91) 10.38 (.07) 9.93 (.01) 10.03 (.11) 9.57 (.02) -0.45 (.95)

Note: For males (model 4), there was an issue with the ethnicity variable, thus ethnicity was removed from both model 3 and model 4.
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Figure 3.1. Mean trait mindfulness across comorbidity profiles for overall sample and stratified

by sex.
Note: LOW = overall low symptoms; LSHT = low self-reported, high teacher-reported symptoms; HSLT = high self-reported, low
teacher-reported symptoms; HIGH = overall high symptoms
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Chapter 4: Trauma and Comorbidity in Urban Youth: Partial Pathways Through Respiratory
Sinus Arrhythmia
4.1 Abstract
Purpose: To examine the association between trauma exposures and psychological comorbidity
in urban youth, and to evaluate potential partial pathways in this association through heart rate
variability.
Methods: Cross-sectional data from two studies with Baltimore City students were analyzed,
which included 112 eighth and ninth grade students from 5 elementary/middle schools and 3
high schools. Students completed self-report measures of psychological symptoms, and had
measurements of respiratory sinus arrhythmia (RSA) taken while completing the Trier Social
Stress Task (TSST). Multilevel models were used to test the associations of specific trauma
exposures, overall number of trauma exposures, and RSA with psychological comorbidity. Then
partial pathways were tested with models that included the associations of both trauma
exposures and RSA with comorbidity. A separate set of models were then conducted to test
associations of trauma exposures, RSA, and partial pathways with comorbidity level (i.e., no
symptoms, symptoms of one disorder, symptoms of two disorders, or symptoms of three
disorders).
Results: No findings reached statistical significance; however, patterns in the data suggested
possible associations among trauma, RSA, and comorbidity that the current study was likely
underpowered to identify. Specific trauma exposures, including parent death and racial
discrimination, as well as total number of trauma exposures, were associated with higher risk
for comorbid mental health symptoms. Parent death and incarceration were also associated
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with decreased RSA during the stress and recovery portions of the TSST. Moreover, several
measures of decreased RSA were associated with greater comorbidity. Finally, the data
suggested some potential partial pathways from trauma exposure to comorbidity through RSA
that warrant further research.

Conclusions: The current study suggests several possible associations between psychological
and physiological factors, which merit study with larger samples and longitudinal study designs.
Further research is needed to understand the role of HRV in explaining the relationship

between trauma and comorbid psychological symptoms in urban youth.

77



4.2 Introduction

Comorbidity of psychological disorders is highly prevalent, particularly in low-income
urban minority youth (Chen et al., 2005; Kessler et al., 2005; Garber & Weersing, 2010; Hogue
& Dauber, 2011). Psychological comorbidity in youth is associated with negative consequences
both in adolescence and adulthood, including substance use (Roberts et al., 2007; Zilberman et
al., 2003) and suicide (McManama O’Brien & Berzin, 2012; Renaud et al., 2008). Identification
of youth at risk of developing multiple mental health disorders is key for development and
implementation of prevention programming.
Trauma and Comorbidity

Research in adolescents and adults has consistently linked trauma exposure with the
development of posttraumatic stress symptoms (Cisler et al., 2012; Dorrington et al., 2019;
Kilpatrick et al., 2003; Lopez et al., 2017; Luthra et al., 2009; McLaughlin et al., 2013). In fact,
post-traumatic stress disorder (PTSD) and depression are the most common psychological
disorders that are associated with prior exposure to trauma (Cisler et al., 2012; Kilpatrick et al.,
2003; Roussos et al., 2005; Lopez et al., 2017). In studies of youth, trauma exposure during
childhood is associated with the development of symptoms of PTSD, depression, and anxiety in
adolescence (Horowitz et al., 1995; McKay et al., 2005). Moreover, co-occurring symptoms of
trauma and depression, a common comorbidity in minority populations (Myers et al., 2015),
has been associated with trauma exposure (Delany-Brumsley et al., 2011; Myers et al., 2015).
However, not everyone who experiences trauma goes on to develop those symptoms

(Perkonigg et al., 2000).
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Youth who live in low-income urban settings experience a high number of severe
traumas (Stein et al., 2003; Urban Institute, 2015; Zona & Milan, 2011). Many of these trauma
exposures are associated with poverty and discrimination (Pahl et al., 2020; Urban Institute,
2015; Farahmand et al., 2012). Specifically, urban youth have a high exposure to violence in
their environments both at home and in the neighborhood, which has been linked to both
internalizing and externalizing disorders (Lynch, 2003; Zona & Milan, 2011). Low-income
minority urban youth have been found to have high rates of mental health disorders (Brooks-
Gunn et al., 1997; Tolan & Henry, 1996; McKay et al., 2005).

Heart Rate Variability

Heart rate variability (HRV), which is defined as the variation in time between heart
beats (Billman et al., 2015), has gained popularity in research focused on mental health. HRV is
a result of the interplay of the sympathetic nervous system, which increases heart rate in
response to a stressor, and the parasympathetic nervous system, which restores heart rate
back to baseline levels via the vagus nerve (Dennis et al., 2014). Fluctuations in HRV can be seen
in synchrony with breathing, also known as respiratory sinus arrhythmia (Billman et al., 2015;
Yasuma & Hayano, 2004). During inhalation, the time between heart beats is shortened, while
during exhalation that time is lengthened (Yasuma & Hayano, 2004). During times of stress,
HRV tends to decrease as heart rate increases; HRV resumes its baseline level after recovery
from the stressful event (Billman et al., 2015; Dennis et al., 2014).

Many studies have examined the association between trauma exposures and HRV (Haag
et al., 2019; Liddell et al., 2016; van Ockenburg et al., 2015). Research has suggested that

trauma exposures are associated with long-term impairment in the functioning of the vagal
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nerve (Liddell et al., 2016; Porges, 2011; Thayer et al., 2012). This impairment reduces an
individual’s ability to adaptively react to stress; HRV becomes lower during times of stress and
takes longer to come back to baseline (Liddell et al., 2016; Thayer et al., 2012).

Several studies have also linked low HRV with psychological symptoms, including
depression (Hamilton & Alloy, 2016; Kemp et al., 2010; Koenig et al., 2016; Shinba, 2017; Shinba
et al., 2008), anxiety (Chalmers et al., 2014; Shinba, 2017; Shinba et al., 2008), and trauma
symptoms (Dennis et al., 2014; Shvil et al., 2013; Tan et al., 2011). Studies have begun to
examine the association between HRV and psychological comorbidity in adults (Chang et al.,
2013; Kemp et al., 2012; Kemp et al., 2014), but this association has rarely been studied in
adolescents (Blom et al., 2010). Moreover, most studies conducted with adults have been with
clinical samples and/or international samples that are not representative of U.S. urban
populations, much less urban youth in the U.S. Given emerging evidence for links between
trauma and HRV, as well as between HRV and mental health, studies have begun to examine
the role that HRV plays in the associations between trauma exposures and mental health
(Liddell et al., 2016). One study of adults in a post-conflict setting found that HRV mediated the
association between trauma exposure and distress (Liddell et al., 2016). While urban youth also
face high levels of trauma, no research has examined the role that HRV plays in explaining the
association of trauma exposures with psychological comorbidity in this population.

The interactions among stress, HRV, and psychological symptoms are detailed in the
neurovisceral integration model (Thayer et al., 2009). This model posits that through
interactions between the prefrontal cortex and autonomic nervous system, increased exposure

to stress (or trauma) can cause decreased vagal functioning and HRV, and increased allostatic
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load (Thayer & Sternberg, 2006). Allostatic load is known as the “wear and tear” on the stress
response and inflammatory systems, and is associated with worsened physical and
psychological symptoms (Thayer & Sternberg, 2006, pp. 363). It is theorized that through these
interactions, a pathway that links the mind and body exists that helps to explain the
associations between trauma, HRV, and psychological symptoms.
Current Study

The current study explored cross-sectional associations between trauma exposures,
HRV, and mental health in a sample of urban adolescents. The study addressed gaps in the
relevant literature by assessing a sample of low-income minority urban youth from the general
U.S. population and by examining comorbidity of psychological symptoms. The first goal of the
study was to examine the associations of type and number of trauma exposures with
comorbidity. We expected based on prior research (Horowitz et al., 1995; McKay et al., 2005)
that youth who experienced trauma related to violence as well as higher numbers of trauma
exposures would have more comorbid symptoms. Secondly, the current study assessed the
associations between trauma exposures and respiratory sinus arrhythmia (RSA), with the
expectation that traumas related to violence and higher numbers of trauma exposures would
be associated with reduced RSA throughout a stress-inducing task. Third, we evaluated
associations between RSA and comorbidity, expecting that lower RSA would be associated with
increased comorbid psychological symptoms. Finally, we examined partial pathways between
trauma exposures and comorbidity through RSA, expecting that RSA would account for some of

the associations between trauma exposures and comorbid symptoms.
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4.3 Methods

Participants

This study used baseline data from two randomized controlled trials of mindfulness
programs conducted in Baltimore City Public Schools. Both studies assessed mindfulness-based
programs in comparison to a general health active control program and collected data on heart
rate variability. The first study, Project POWER (Promoting Options for Wellness and Emotion
Regulation), recruited 54 eighth grade students from five elementary/middle schools as part of
their fourth-year cohort. The second study, Project THAW (Teenage Health and Wellness),
recruited 58 ninth grade students from three high schools. For both studies, signed parental
consent and student assent were provided for each participating student. Approval was granted
by Baltimore City Public Schools Institutional Review Board for both studies. Both parent
studies and the current study received approval from the relevant Institutional Review Boards.
Measures

In each study, prior to randomization students completed self-reported surveys on their
current psychological functioning and behavior. In a separate baseline data collection session,
students were individually administered a stress-inducing task while their heart rate was
measured using a photoplethysmography (PPG) ear clip.
Self-Report Measures

Social and demographic factors in student surveys included sex (male, female), age,

and race (African American, Hispanic or Latinx, White Non-Hispanic, Asian or South Asian,

Multicultural, Other).
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Each study used a different validated measure of depression. Students in Project
POWER completed the Children’s Depression Inventory — Short Form (CDI-S; Kovacs, 1992), a 10-
item self-report measure of depressive symptoms over the past two weeks, with total scores
that range from 0-20. The measure demonstrated adequate reliability within the study sample
(a0 =.89). Students in Project THAW completed the Neuro-QOL Item Bank v1.1 Pediatric
Depression Short Form (Neuro-QOL; Cella et al., 2014), an 8-item self-report measure of
depressive symptoms, with a total score range from 8-40. Raw sum scores were converted to
standardized t-scores. The measure demonstrated adequate reliability in the sample (a = .86).
For the CDI-S, participants were considered to have elevated depressive symptoms if they had a
score of 15 or higher or if they scored at least 7 and endorsed both feelings of sadness and
crying. For the Neuro-QOL, students were considered to have elevated depressive symptoms if
their t-score was above the moderate cutoff of 55.

Both Project POWER and Project THAW used versions of the PROMIS Pediatric Anxiety
measures that assessed anxiety symptoms over the past seven days. Students in Project POWER
completed four items from the PROMIS Pediatric Anxiety Item Bank v2.0 (Pilkonis et al., 2011),
which has a total score range of 4-20. Students in Project THAW completed the PROMIS
Pediatric Anxiety Item Bank v2.0 Short Form 8a (Irwin et al., 2010), which included 8 items and
had a total score range of 8-40. Both PROMIS measures showed adequate reliability within their
respective samples (POWER a = .85; THAW a = .85). Raw sum scores were converted to
standardized t-scores and students were considered to have elevated anxiety symptoms if their

t-score was above the moderate cutoff of 55.

83



To measure trauma symptoms, both studies utilized the Child PTSD Symptom Scale
(CPSS; Foa et al., 2001). The measure consists of 17 items that are summed to create an overall
trauma symptom severity score, which ranges from 0-51. The measure demonstrated adequate
reliability in both Project POWER (a = .92) and Project THAW (a = .90), as well as in the overall
sample (o =.91). Students were deemed to have elevated trauma symptoms if their symptom
severity score was 16 or above (Nixon et al., 2013).

Finally, students in both studies completed 8 items drawn from a measure of Adverse
Childhood Experiences (ACEs; Data Resource Center for Child & Adolescent Health, 2016).
Students indicated if they had ever experienced the adverse childhood event listed, including
parent/guardian death, parent/guardian divorce, parent/guardian in jail, witnessed violence
between parents/guardians, witnessed or was victim to neighborhood violence, were judged
unfairly for their race/ethnicity, ever lived with someone with a mental iliness, or ever lived
with someone who used drugs or alcohol. An overall count of the number of ACEs experienced
was calculated for each student, which ranged from 0-8.

HRV and Stress Task

Participants in both studies had their heart rate measured using a PPT ear clip (Unyte,
2020), while completing a modified version of the Trier Social Stress Task (TSST; Kirschbaum et
al., 1993) one-on-one with a blinded study staff member. At the beginning of the task, students
were asked to relax for five minutes to gather a baseline measure of heart rate variability.
Students were then told to imagine they were applying for an achievement award they really
wanted. They were given five minutes to prepare a 5-minute speech on why they deserved the

award; however, they could not use any notes that they took during the prep period. The study
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staff member then told the student that they were going to video record their speech;
however, no footage was taken of students during their speeches. After the 5-minute speech,
students were asked to relax again for three minutes, after which they were thanked and
debriefed on the task.

Physiological response data was collected throughout the five portions of the TSST in
30-second segments: 1) baseline, 2) explanation, 3) prep, 4) speech, and 5) recovery.
Respiratory sinus arrythmia (RSA) was calculated using the Porges-Bohrer Method (Lewis et al.,
2012), which is designed to remove variance in the data that is not due to spontaneous
breathing and is able to calculate RSA when there is a high level of noise within the data. RSA
was calculated for each of the five portions of the TSST.

Statistical Analyses

Preliminary analyses compared data from both Project POWER and Project THAW using
t-tests. Students were then classified as either displaying comorbid symptoms (i.e., had scores
above measure cutoffs for more than one disorder) or not having comorbid symptoms (i.e.,
displaying symptoms above a measure cutoff for one or fewer disorders). A second ordinal
comorbidity variable, comorbidity level, was calculated based on the number of elevated
psychological symptoms (0 = no symptoms, 1 = elevated symptoms of only one disorder, 2 =
elevated symptoms of any two disorders, 3 = elevated symptoms of all three disorders).

Mixed effect logistic models were used to test the associations of trauma exposure and
RSA with comorbidity, separately. Multilevel linear regression models were used to examine

the associations between trauma exposure and RSA. Finally, mixed effect logistic regressions
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were used to examine potential partial pathways between trauma exposures and comorbidity
through RSA.

This set of analyses was conducted again assessing associations with comorbidity levels.
Multilevel ordered logistic models were used to test the association of trauma exposure and
RSA with comorbidity level, separately. Multilevel ordered logistic models were then conducted
to test for partial pathways between trauma exposures and comorbidity levels through RSA. All
mixed effect and multilevel ordered logistic models included age, sex, and study, and were
multilevel in nature to account for clustering by school. Bonferroni corrections were used to
account for multiple testing, where significance level was set at p <.001. All analyses were
conducted using Stata version 14.

4.4 Results

The sample consisted of 112 eighth and ninth grade students (POWER n =54, THAW n =
58). Descriptive statistics for the sample are displayed in Table 4.1. The sample was primarily
Black/African American (85%) and the majority was female (61%). In the sample from Project
POWER, elevated anxiety (59%) and trauma symptoms (50%) were highly prevalent. However,
for Project THAW participants, only elevated trauma symptoms were highly prevalent (52%).
Comparisons of RSA between the two samples showed no significant differences; thus, the
samples were combined for all further analyses.

Trauma and Comorbidity

Models that examined the associations between trauma exposure and comorbidity

showed that youth who experienced a parent death had five times higher odds of comorbid

psychological symptoms (Table 4.2). Moreover, exposure to a higher number of ACEs was also
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associated with higher odds of comorbid psychological symptoms. In models that examined
trauma exposure and comorbidity levels, having lived with someone with a mental illness,
experiencing racial discrimination, and exposure to a higher number of ACEs were each
associated with greater odds of a higher comorbidity level (i.e., having more comorbid
psychological symptoms). After accounting for multiple comparisons (i.e., p < .001), these
findings did not reach statistical significance.
Trauma and RSA

Multilevel linear models of associations between trauma exposure and RSA during the
TSST demonstrated that youth who experience a parent/guardian death or incarceration had
lower RSA during the speech and recovery portions of the TSST (Table 4.3). However, these
findings did not reach statistical significance after accounting for multiple comparisons.
RSA and Comorbidity

Higher RSA during the explanation and preparation portions of the TSST was associated
with lower odds of psychological comorbidity (Table 4.4). Moreover, in the models of RSA and
comorbidity level, higher RSA in all five TSST portions was associated with lower odds of being
in a higher comorbidity class (i.e., lower odds of having more comorbid symptoms). These
findings were not statistically significant after accounting for multiple comparisons.
Partial Pathways

For models with comorbidity as the dependent variable (Table 4.5), interpretation of the
results focuses on parent death and total ACE score, as they were significantly associated with
comorbidity in prior models. In models that included parent death and RSA during the baseline,

explanation, preparation, and recovery periods of the stress task, experiencing a parent or
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guardian death maintained an association with increased comorbidity. However, in the model
that included parent death and RSA during the speech period of the TSST, parent or guardian
death was no longer associated with comorbidity (see Figure 4.1). In the models that included
ACE score and baseline RSA, higher ACE score was associated with increased comorbidity.
However, ACE score was no longer associated with comorbidity in models that included RSA
during the explanation, preparation, speech, and recovery periods of the TSST. After accounting
for multiple comparisons, these findings did not reach statistical significance.

For models with comorbidity level as the dependent variable (Table 4.6), description of
the results focuses on living with someone with a mental illness, racial discrimination, and total
ACE score, as they were each significantly associated with increased comorbidity level in prior
models. Models that included living with someone with a mental illness and RSA during speech
and recovery, living with someone with a mental illness maintained an association with higher
comorbidity level. However, in models that included RSA during the baseline, explanation, and
preparation periods, having lived with someone with a mental illness was no longer associated
with comorbidity level. In models of racial discrimination and RSA during the speech period,
experiencing racial discrimination was associated with greater odds of being in a higher
comorbidity level (i.e., having greater numbers of comorbid psychological symptoms).
However, in models that included RSA during the baseline, explanation, preparation, and
recovery periods, racial discrimination was no longer associated with comorbidity level. In
models that included total ACE score and RSA during the baseline, preparation, speech, and
recovery periods, higher ACE scores maintained their association with higher comorbidity

levels. However, in the model that included RSA during the explanation period, ACE score was
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no longer associated with comorbidity level. Moreover, these findings did not reach statistical
significance after accounting for multiple comparisons.
4.5 Discussion

The aim of the current study was to examine the associations between trauma
exposures and comorbidity in urban youth, and partial pathways in that association through
RSA. While no findings reached statistical significance, patterns emerged among trauma, RSA,
and comorbidity that may help inform further research in this area. In particular, we found
indications that RSA might be a partial pathway between the number of trauma exposures and
comorbid psychological symptoms in urban youth, although effect sizes were small.

When examining the association between trauma and comorbidity, the strongest
association was seen in youth who experienced a parent or guardian death; these youth were
five times more likely to have comorbid psychological symptoms. This is consistent with prior
research, as studies have found that death of a parent during childhood or adolescence is
associated with mental health disorders, including depression and anxiety (Rheingold et al.,
2003; Elizur & Kauffman, 1982; Harris, 1991; Silverman & Worden, 1992; Worden, 1996;
Worden et al., 1999). In the current study, smaller associations with comorbidity were seen in
youth who had lived with someone with a mental illness or who had experienced racial
discrimination. Results from the current study also showed that the number of trauma
exposures was potentially associated with comorbidity. Several studies have found that greater
cumulative numbers of trauma exposures are associated with psychological disorders, both in
adolescence and in adulthood (Myers et al., 2015; Green et al., 2010; McLaughlin et al., 2010;

Lopez et al., 2017; Finkelhor et al., 2011; Huang et al., 2012). Thus, the current finding that
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higher numbers of adverse childhood events were potentially associated with higher odds of
having comorbid psychological symptoms is consistent with prior literature.

Findings from the current study suggest a potential association between specific
traumas (i.e., parent death and incarceration) to lower RSA during times of stress (i.e., speech)
and immediately after stress (i.e., recovery), although effect sizes in these associations were
small. This corresponds to some existing literature that shows that reduced HRV during times of
stress is associated with trauma exposure (Liddell et al., 2016; Thayer et al., 2012). However,
resting (or baseline) HRV has been found in prior literature to be associated with trauma
exposure (Thurston et al., 2019; Shaikh al Arab et al., 2012), which we did not see in the current
study. In addition to the associations seen with trauma exposures, several measures of RSA in
the current study showed potential associations with comorbidity in urban youth. This is
consistent with prior literature, which has shown that lower HRV is associated with
psychological symptoms, including depression (Blom et al., 2010; Rechlin et al., 1994; Kemp et
al., 2010), anxiety (Blom et al., 2010; Yeragani et al., 1993; Kawachi et al., 1995; Chalmers et al.,
2014), and trauma symptoms (Chalmers et al., 2014; Dennis et al., 2014, Lakusic et al., 2007
Nagpal et al., 2013).

The current study showed the need for further research in understanding the role of
RSA in the associations between trauma exposure and comorbidity. For example, in the
association between parent death and comorbidity, RSA while under stress (i.e., during the
speech) could potentially account for some the association. This supports the underlying theory
of the neurovisceral integration model, showing a potential partial pathway between stress in

the environment (i.e., parent/guardian death) and psychological symptoms through HRYV (i.e.,

90



RSA while under stress). Prior longitudinal studies have found some evidence of the mediating
effect of HRV in the associations between trauma and psychological disorders (Liddell et al.,
2016). While the current study could not test mediation because of the cross-sectional design,
it was the first to test associations between trauma exposures, HRV, and psychological
comorbidity in urban youth.

The effects of many of the associations seen throughout the current study were
relatively small, and highlights the need to examine other potential pathways. Prior research
has explored a host of biological and physiological pathways between trauma and psychological
symptoms. Some of these potential pathways include epigenetic changes, such as DNA
methylation, (Nothling et al., 2019; van den Bosch & Meyer-Lindberg, 2019), hyperactivation of
areas of the brain, including the hypothalamus-pituitary-adrenal (HPA) axis and amygdala (Tafet
& Nemeroff, 2016), and neuroendocrine and immune system responses (Taylor, 2010). This
aligns with prior research that calls for the development of standardized indexes of biomarker
collection for studies of stress in youth to better examine multiple physiologic pathways
(Condon, 2018). The findings of the current study can be used to guide further research
examining various biological and physiological pathways, including HRV, in larger samples of
urban youth over a longer period of time.

Limitations

The current study has several limitations. The sample size was small, which limited our
power to detect statistically significant findings, particularly with the small effect sizes seen in
the analyses. While the current study found similar rates of trauma symptoms as other samples

of urban youth (Springer & Padget, 2000), we excluded the first item of the CPSS from data
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collection, so that participating students would not be asked to disclose specific trauma
exposures. The exclusion of this item limits the measure’s ability to make conclusions about the
presence of clinical disorder. Moreover, data from two studies were combined, which used
different measures of depression. While we were able to adequately address this issue by using
each measure’s cutoff to determine elevated depressive symptomes, it is possible that each
measure may have been assessing differing aspects of depression or depressive symptoms, and
thus were not necessarily equivalent. Finally, some key covariates were not measured in both
studies, including physical activity and body mass index (Blom et al., 2010).
Future Directions

This study’s efforts to detail the associations between trauma, HRV, and psychological
comorbidity may help to inform future studies with improvements in methodology. Future
research seeking to better understand these associations would benefit from enrolling larger
samples of at-risk youth and using prospective designs to be able to test HRV, and potentially
changes in HRV, as a mediator. By utilizing prospective study designs, researchers could
potentially identify if changes in HRV precede the development of comorbid psychological
disorders and better target when to implement prevention programming with youth who have
been exposed to trauma. The current study may also inform researchers on what types of
trauma exposures might be more salient for urban youth who have comorbid psychological
disorders that warrant further study, such as the death of a parent, parent incarceration, racial

discrimination, and polyvictimization.
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Table 4.1. Student Demographics

Characteristic POWER THAW Overall
(n=54) (n=58) (n=112)
Age in years, mean (range) 13.20 (12-14) 14.60 (13-16) 13.93 (12-16)
Female sex, n (%) 35 (64.81) 33 (56.90) 68 (60.71)
Race, n (%)
African American 48 (88.89) 47 (81.03) 95 (84.82)
Hispanic/Latinx 0 (0.00) 4 (6.90) 4 (3.57)
White Non-Hispanic 3 (5.56) 2 (3.45) 5 (4.46)
Asian or South Asian 0 (0.00) 2 (3.45) 2 (1.79)
Multicultural 3 (5.56) 0 (0.00) 3 (2.68)
Other 0 (0.00) 2 (3.45) 2(1.79)
n(%) n(%) n(%)
Anxiety symptoms 32 (59.26) 13 (22.41) 45 (40.18)
Depression symptoms 8(14.81) 13 (22.41) 21 (18.75)
Trauma symptoms 23 (42.59) 28 (48.28) 51 (45.54)
No symptoms 16 (29.63) 23 (39.66) 39 (34.82)
Depression symptoms only 1(1.85) 1(1.72) 2(1.79)
Anxiety symptoms only 12 (22.22) 4 (6.90) 16 (14.29)
Trauma symptoms only 4 (7.41) 16 (27.59) 20(17.86)
Depression and Anxiety symptoms 1(1.85) 1(1.72) 2(1.79)
Depression and Trauma symptoms 0 (0.00) 4 (6.90) 4 (3.57)
Anxiety and Trauma symptoms 12 (22.22) 1(1.72) 13 (11.61)
Anxiety, Depression, Trauma symptoms 6(11.11) 7 (12.07) 13 (11.61)
M(SD) M(SD) M(SD)
Baseline RSA 6.88 (.75) 6.69 (.88) 6.78 (.82)
Explanation RSA 6.71 (.90) 6.55 (.97) 6.62 (.94)
Prep RSA 6.66 (.79) 6.44 (.95) 6.55 (.88)
Speech RSA 6.89 (.86) 6.68 (.90) 6.78 (.88)
Recovery RSA 6.91 (.85) 6.80 (.87) 6.85 (.86)
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Table 4.2. Adjusted regression analyses of associations of trauma exposures with comorbidity
and comorbidity levels

Comorbidity OR S.E. 95% Cl p Wald x2
Parent/guardian divorce 1.46 0.63 0.62, 3.42 .38 4.38
Parent/guardian death 5.11 3.72 1.23,21.27 .03 7.88
Parent/guardian incarcerated 1.21 0.53 0.52,2.86 .66 3.81
Violence between parents/guardians 1.95 0.99 0.72,5.28 .19 5.01
Neighborhood violence 1.36 0.64 0.54,3.41 .52 3.82
Lived with someone with mental illness 1.26 0.64 0.47, 3.39 .64 3.83
Lived with someone using substances 1.72 0.97 0.57,5.17 .34 4.09
Racial discrimination 2.42 1.46 0.74,7.90 14 5.20
Total ACEs score 1.34 0.18 1.02,1.75 .04 7.58
Comorbidity Level OR S.E. 95% ClI p Wald x2
Parent/guardian divorce 1.11 0.41 0.54,2.28 .77 5.51
Parent/guardian death 2.92 1.87 0.83,10.22 .09 8.14
Parent/guardian incarcerated 1.20 0.45 0.58, 2.49 .62 5.65
Violence between parents/guardians 2.16 1.00 0.87,5.37 .10 8.38
Neighborhood violence 1.73 0.73 0.76,3.94 .19 7.41
Lived with someone with mental illness 2.48 1.05 1.08,5.71 .03 10.01
Lived with someone using substances 1.54 0.83 0.54,4.45 .42 6.44
Racial discrimination 2.89 1.50 1.05,8.01 .04 9.97
Total ACEs score 1.37 0.17 1.07,1.74 .01 11.89
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Table 4.3. Adjusted regression analyses of associations of trauma exposures with RSA during

TSST

TSST — Baseline RSA B S.E. 95% Cl p Wald x>  Cohen’s f
Parent/guardian divorce -0.20 0.16 -0.50, 0.11 21 3.51 .013
Parent/guardian death -0.07 0.28 -0.62, 0.48 .80 1.96 .001
Parent/guardian incarcerated -0.30 0.16 -0.62, 0.01 .05 5.67 .035
Violence between parents/guardians 0.01 0.19 -0.37,0.38 .96 3.06 .068
Neighborhood violence 0.05 0.17 -0.28, 0.38 .76 3.15 .069
Lived with someone with mental illness 0.03 0.18 -0.33, 0.39 .86 1.93 .0003
Lived with someone using substances -0.10 0.18 -0.46, 0.26 .60 3.82 134
Racial discrimination -0.29 0.20 -0.68, 0.10 14 5.25 .090
Total ACEs score -0.06 0.05 -0.15, 0.03 .20 5.37 .149
TSST — Explanation RSA B S.E. 95% Cl p Wald x>  Cohen’s f
Parent/guardian divorce -0.11 0.19 -0.47, 0.26 .57 0.94 .008
Parent/guardian death -0.59 0.33 -1.23, 0.05 .07 3.97 .033
Parent/guardian incarcerated -0.22 0.19 -0.59, 0.15 .25 2.03 .013
Violence between parents/guardians -0.05 0.23 -0.50, 0.40 .82 0.96 .105
Neighborhood violence 0.04 0.20 -0.35,0.43 .84 0.95 .105
Lived with someone with mental illness -0.02 0.22 -0.44, 0.41 .94 0.70 .0001
Lived with someone using substances -0.01 0.22 -0.44,0.42 .96 0.92 126
Racial discrimination -0.37 0.24 -0.84, 0.09 12 3.39 132
Total ACEs score -0.06 0.06 -0.18, 0.05 27 2.17 .149
TSST — Prep RSA B S.E. 95% Cl p Wald x>  Cohen’s f
Parent/guardian divorce -0.12 0.17 -0.45,0.21 A7 2.79 .021
Parent/guardian death -0.57 0.29 -1.14, 0.002 .05 5.88 .038
Parent/guardian incarcerated -0.19 0.17 -0.52,0.14 .26 3.23 .012
Violence between parents/guardians -0.12 0.21 -0.52,0.29 .58 2.94 .017
Neighborhood violence 0.19 0.18 -0.16, 0.55 .29 3.64 .022
Lived with someone with mental illness -0.11 0.20 -0.49, 0.27 .57 2.27 .003
Lived with someone using substances -0.09 0.20 -0.49, 0.31 .66 3.30 .058
Racial discrimination -0.04 0.22 -0.48, 0.39 .84 2.62 .013
Total ACEs score -0.06 0.05 -0.16, 0.04 .26 4.80 .088
TSST — Speech RSA B S.E. 95% Cl p Wald x>  Cohen’s f
Parent/guardian divorce -0.11 0.17 -0.44,0.22 .51 2.92 .023
Parent/guardian death -0.58 0.28 -1.13,-0.03 .04 6.53 .043
Parent/guardian incarcerated -0.33 0.17 -0.66,-0.003 .048 6.09 .038
Violence between parents/guardians -0.30 0.21 -0.72,0.11 .16 4,54 .018
Neighborhood violence 0.06 0.19 -0.31,0.43 .75 2.54 -.002
Lived with someone with mental illness 0.003 0.20 -0.38, 0.39 .99 2.08 -.00001
Lived with someone using substances -0.07 0.21 -0.48,0.34 73 3.02 .031
Racial discrimination 0.01 0.22 -0.43, 0.45 .97 2.45 -.002
Total ACEs score -0.09 0.05 -0.19, 0.02 .10 6.15 .078
TSST — Recovery RSA B S.E. 95% Cl p Wald x>  Cohen’s f
Parent/guardian divorce -0.07 0.16 -0.40, 0.25 .66 2.39 .002
Parent/guardian death -0.59 0.27 -1.13, -0.06 .03 6.96 .048
Parent/guardian incarcerated -0.40 0.16 -0.72,-0.08 .02 8.27 .056
Violence between parents/guardians -0.08 0.21 -0.48,0.33 71 3.23 .024
Neighborhood violence 0.06 0.18 -0.29,0.41 74 3.21 .024
Lived with someone with mental illness 0.12 0.19 -0.26, 0.49 .53 2.65 .003
Lived with someone using substances -0.19 0.20 -0.58, 0.19 .32 4.60 .091
Racial discrimination -0.21 0.21 -0.63, 0.21 .33 4.13 .033
Total ACEs score -0.08 0.05 -0.18, 0.02 A1 6.32 .105
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Table 4.4. Adjusted regression analyses of associations of RSA with comorbidity and

comorbidity levels

Comorbidity OR S.E. 95% Cl p Wald x2
Baseline RSA 0.84 0.23 0.49,1.43 .51 3.38
Explanation RSA 0.61 0.15 0.37,0.99 .46 7.70
Prep RSA 0.58 0.15 0.34,0.97 .04 6.99
Speech RSA 0.61 0.16 0.37,1.02 .06 7.51
Recovery RSA 0.80 0.21 0.48,1.34 .40 5.01
Comorbidity Level OR S.E. 95% ClI p Wald x2
Baseline RSA 0.60 0.14 0.38, 0.95 .03 8.66
Explanation RSA 0.54 0.11 0.36,0.81 .003 12.86
Prep RSA 0.52 0.11 0.33,0.80 .003 12.29
Speech RSA 0.51 0.11 0.34,0.78 .002 14.15
Recovery RSA 0.64 0.14 0.42,0.98 .04 9.41
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Table 4.5. Adjusted regression analyses of associations of trauma exposures and RSA with

comorbidity
ACEs & Baseline RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 1.53 0.67 0.64, 3.61 .34 417
Baseline RSA 0.87 0.24 0.51, 1.49 .62 '
Parent/guardian death 6.22 4.86 1.34, 28.80 .02 8.00
Baseline RSA 0.85 0.24 0.49, 1.47 .56 )
Parent/guardian incarcerated 1.21 0.54 0.50, 2.90 .68 354
Baseline RSA 0.85 0.24 0.50, 1.47 .57 '
Violence between parents/guardians 1.98 1.02 0.72,5.42 .19 500
Baseline RSA 0.79 0.23 0.45, 1.39 42 '
Neighborhood violence 1.26 0.60 0.50, 3.19 .62 3.62
Baseline RSA 0.79 0.22 0.46, 1.38 A1 '
Lived with someone with mental illness 1.21 0.61 0.45, 3.25 71 3.49
Baseline RSA 0.83 0.23 0.49, 1.43 .51 '
Lived with someone using substances 1.60 0.90 0.53,4.81 .40 3.72
Baseline RSA 0.83 0.24 0.47,1.47 .52 )
Racial discrimination 2.13 1.31 0.63,7.12 .22 4.60
Baseline RSA 0.85 0.25 0.47,1.51 .57 '
Total ACEs score 1.32 0.18 1.01,1.74 .04 6.94
Baseline RSA 0.90 0.27 0.50, 1.62 73 )
ACEs & Explanation RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 1.21 0.56 0.48, 3.02 .69 756
Explanation RSA 0.62 0.16 0.38,1.02 .06 )
Parent/guardian death 9.04 8.21 1.53, 53.57 .02 11.46
Explanation RSA 0.67 0.17 0.40, 1.10 A1 ’
Parent/guardian incarcerated 1.01 0.48 0.40, 2.55 .98 2.69
Explanation RSA 0.61 0.15 0.37, 0.996 .048 ’
Violence between parents/guardians 1.64 0.93 0.54,4.97 .38 9.04
Explanation RSA 0.55 0.15 0.33,0.94 .03 )
Neighborhood violence 1.10 0.56 0.40, 2.98 .86 8.39
Explanation RSA 0.55 0.15 0.33,0.93 .03 )
Lived with someone with mental illness 1.08 0.58 0.38, 3.10 .89 2.69
Explanation RSA 0.61 0.15 0.37,0.99 .047
Lived with someone using substances 1.56 0.88 0.52,4.69 43 8.54
Explanation RSA 0.56 0.15 0.33,0.95 .03 '
Racial discrimination 1.76 1.07 0.54,5.77 .35 9.07
Explanation RSA 0.57 0.15 0.33,0.97 .04 ’
Total ACEs score 1.26 0.19 0.94, 1.69 13 948
Explanation RSA 0.59 0.16 0.34,1.01 .06 '
ACEs & Prep RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 1.41 0.63 0.58, 3.38 .45 718
Prep RSA 0.59 0.16 0.35,1.01 .05 '
Parent/guardian death 5.25 4.28 1.06, 2.93 .04 9.83
Prep RSA 0.64 0.17 0.37,1.09 .10
Parent/guardian incarcerated 1.08 0.49 0.45, 2.61 .87 2.00
Prep RSA 0.58 0.16 0.34, 0.98 .04 )
Violence between parents/guardians 1.88 0.99 0.67,5.27 .23 8.29
Prep RSA 0.56 0.16 0.33,0.97 .04
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Neighborhood violence

143

0.70

0.55,3.72

.46

Prep RSA 0.55 0.15 0.32,0.94 .03 7.52
Lived with someone with mental illness 1.14 0.58 0.42,3.11 .79 7.03
Prep RSA 0.58 0.15 0.34, 0.98 .04

Lived with someone using substances 1.62 0.87 0.56, 4.66 .37 7.28
Prep RSA 0.57 0.16 0.33,0.98 .04

Racial discrimination 2.22 1.41 0.64,7.73 21 8.00
Prep RSA 0.56 0.16 0.32,0.97 .04

Total ACEs score 1.30 0.18 0.98,1.71 .07 931
Prep RSA 0.61 0.17 0.35, 1.05 .08 )
ACEs & Speech RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 1.32 0.59 0.54, 3.18 .54 757
Speech RSA 0.63 0.16 0.38, 1.05 .08 )
Parent/guardian death 4.45 3.41 0.99, 20.01 .05 10.17
Speech RSA 0.69 0.18 0.41, 1.15 .15 '
Parent/guardian incarcerated 0.96 0.44 0.39, 2.36 .92 752
Speech RSA 0.61 0.16 0.37,1.02 .06 '
Violence between parents/guardians 1.55 0.84 0.54, 4.47 A1 793
Speech RSA 0.63 0.16 0.38,1.04 .07 ’
Neighborhood violence 1.25 0.61 0.48,3.24 .65 751
Speech RSA 0.61 0.16 0.37,1.01 .05 )
Lived with someone with mental illness 1.32 0.68 0.48, 3.62 .59 767
Speech RSA 0.61 0.16 0.37,1.02 .06 )
Lived with someone using substances 1.79 0.96 0.62,5.14 .28 794
Speech RSA 0.62 0.16 0.37,1.03 .07 '
Racial discrimination 2.30 1.31 0.76, 7.00 .14 9.06
Speech RSA 0.61 0.16 0.37,1.02 .06 '
Total ACEs score 1.27 0.18 0.97,1.67 .09 925
Speech RSA 0.67 0.18 0.40, 1.13 13 '
ACEs & Recovery RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 1.33 0.59 0.56, 3.17 .53 5.30
Recovery RSA 0.82 0.22 0.49,1.37 .45 )
Parent/guardian death 5.16 3.91 1.17,22.77 .03 8.62
Recovery RSA 0.91 0.25 0.53, 1.57 .75 '
Parent/guardian incarcerated 1.03 0.47 0.42,2.51 .96 501
Recovery RSA 0.80 0.22 0.47,1.36 41 '
Violence between parents/guardians 1.74 0.92 0.62,4.91 .30 582
Recovery RSA 0.78 0.21 0.46, 1.33 .37 '
Neighborhood violence 1.21 0.58 0.47,3.11 .70 501
Recovery RSA 0.78 0.21 0.46,1.31 .34

Lived with someone with mental illness 1.34 0.68 0.50, 3.63 .56 593
Recovery RSA 0.79 0.21 0.47,1.32 .37 )
Lived with someone using substances 1.70 0.90 0.60, 4.82 32 552
Recovery RSA 0.82 0.23 0.48, 1.40 A7 )
Racial discrimination 2.21 1.23 0.74, 6.60 .16 6.56
Recovery RSA 0.81 0.22 0.47,1.37 .43

Total ACEs score 1.29 0.18 0.98,1.70 .07 762
Recovery RSA 0.88 0.25 0.50, 1.53 .64
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Table 4.6. Adjusted regression analyses of associations of trauma exposures and RSA with

comorbidity levels

ACEs & Baseline RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 1.11 0.42 0.53, 2.32 .78 8.36
Baseline RSA 0.62 0.14 0.39, 0.98 .04 '
Parent/guardian death 4.00 2.67 1.08, 14.81 .04 12.53
Baseline RSA 0.60 0.14 0.38, 0.95 .03 )
Parent/guardian incarcerated 1.09 0.42 0.51, 2.32 .82 8.70
Baseline RSA 0.60 0.14 0.38, 0.96 .03 )
Violence between parents/guardians 2.19 1.04 0.86, 5.58 .10 10.86
Baseline RSA 0.60 0.15 0.37,0.97 .04 )
Neighborhood violence 1.48 0.63 0.64, 3.39 .36 9.29
Baseline RSA 0.60 0.15 0.37,0.97 .04

Lived with someone with mental illness 2.32 1.01 1.00, 5.43 .05 12.21
Baseline RSA 0.60 0.14 0.38, 0.94 .03

Lived with someone using substances 131 0.70 0.46, 3.73 .62 9.07
Baseline RSA 0.57 0.15 0.34,0.94 .03 ’
Racial discrimination 2.24 1.20 0.78, 6.39 13 10.62
Baseline RSA 0.63 0.16 0.39, 1.03 .07 '
Total ACEs score 1.32 0.17 1.03, 1.69 .03 12.86
Baseline RSA 0.62 0.16 0.37,1.04 .07

ACEs & Explanation RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 0.87 0.33 0.41,1.84 71 12.27
Explanation RSA 0.55 0.11 0.37,0.82 .004 )
Parent/guardian death 4.30 2.90 1.14, 16.14 .03 17.03
Explanation RSA 0.57 0.12 0.38, 0.86 .01 ’
Parent/guardian incarcerated 0.93 0.37 0.43,2.04 .87 12.89
Explanation RSA 0.54 0.11 0.36, 0.81 .003 )
Violence between parents/guardians 1.82 0.91 0.68, 4.86 .24 14.32
Explanation RSA 0.52 0.11 0.33, 0.80 .003 )
Neighborhood violence 1.39 0.61 0.59, 3.30 .45 13.63
Explanation RSA 0.51 0.11 0.33,0.78 .002

Lived with someone with mental illness 2.14 0.94 0.91, 5.06 .08 15.45
Explanation RSA 0.53 0.11 0.36, 0.80 .002

Lived with someone using substances 1.02 0.57 0.34,3.02 .98 13.38
Explanation RSA 0.50 0.11 0.32,0.78 .002

Racial discrimination 2.12 1.16 0.73,6.18 17 14.67
Explanation RSA 0.53 0.12 0.34, 0.82 .004 )
Total ACEs score 1.25 0.17 0.96, 1.63 .09 15.03
Explanation RSA 0.53 0.12 0.34,0.83 .01

ACEs & Prep RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 1.04 0.39 0.50, 2.17 91 11.70
Prep RSA 0.53 0.12 0.34, 0.82 .004
Parent/guardian death 2.76 1.87 0.73,10.42 .14 14.36
Prep RSA 0.55 0.12 0.36, 0.86 .01
Parent/guardian incarcerated 1.05 0.40 0.50, 2.23 .89 12.32
Prep RSA 0.52 0.12 0.34, 0.80 .003

Violence between parents/guardians 2.15 1.03 0.84, 5.50 A1 14.26
Prep RSA 0.53 0.12 0.34, 0.82 .01
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Neighborhood violence 1.73 0.74 0.75, 3.97 .20 13.60
Prep RSA 0.51 0.12 0.33,0.79 .003

Lived with someone with mental illness 2.16 0.93 0.93,5.01 .07 15.22
Prep RSA 0.53 0.12 0.34,0.81 .004

Lived with someone using substances 1.24 0.69 0.42,3.67 .70 12.46
Prep RSA 0.50 0.12 0.32,0.80 .004

Racial discrimination 2.73 1.49 0.93,7.97 .07 14.61
Prep RSA 0.52 0.12 0.33, 0.82 .01

Total ACEs score 1.31 0.17 1.02, 1.67 .04 15.80
Prep RSA 0.55 0.13 0.34, 0.87 .01

ACEs & Speech RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 0.99 0.37 0.48, 2.05 .97 13.49
Speech RSA 0.53 0.11 0.35, 0.80 .003 ’
Parent/guardian death 2.20 1.41 0.63,7.70 .22 15.92
Speech RSA 0.54 0.12 0.35, 0.82 .004 )
Parent/guardian incarcerated 0.97 0.38 0.45, 2.07 .93 14.16
Speech RSA 0.51 0.11 0.33,0.78 .002 )
Violence between parents/guardians 1.86 0.90 0.72,4.82 .20 15.21
Speech RSA 0.53 0.12 0.35, 0.82 .004 )
Neighborhood violence 1.62 0.70 0.70, 3.77 .26 14.94
Speech RSA 0.51 0.11 0.33,0.79 .002

Lived with someone with mental illness 2.67 1.14 1.16, 6.16 .02 18.98
Speech RSA 0.50 0.11 0.33,0.76 .001

Lived with someone using substances 1.41 0.77 0.48,4.11 .53 14.33
Speech RSA 0.50 0.11 0.32,0.78 .002

Racial discrimination 3.07 1.64 1.08, 8.75 .04 17.65
Speech RSA 0.51 0.11 0.33,0.79 .002

Total ACEs score 1.30 0.17 1.01, 1.67 .04 17.16
Speech RSA 0.55 0.12 0.35, 0.86 .01

ACEs & Recovery RSA OR S.E. 95% Cl p Wald 2
Parent/guardian divorce 1.05 0.39 0.51, 2.18 .89 911
Recovery RSA 0.65 0.14 0.43, 1.00 .05 )
Parent/guardian death 2.40 1.57 0.67, 8.67 .18 11.13
Recovery RSA 0.67 0.15 0.44, 1.04 .07 )
Parent/guardian incarcerated 1.01 0.39 0.47,2.14 .99 9.41
Recovery RSA 0.64 0.14 0.41, 0.99 .04

Violence between parents/guardians 2.08 0.99 0.81,5.31 13 11.26
Recovery RSA 0.66 0.15 0.42,1.02 .06
Neighborhood violence 1.59 0.67 0.69, 3.63 .27 10.29
Recovery RSA 0.64 0.14 0.42,1.00 .05

Lived with someone with mental illness 2.75 1.18 1.18, 6.37 .02 14.53
Recovery RSA 0.61 0.13 0.39, 0.94 .02

Lived with someone using substances 1.40 0.76 0.48, 4.07 .53 9.79
Recovery RSA 0.63 0.15 0.40, 1.00 .05 )
Racial discrimination 2.70 1.43 0.96, 7.61 .06 12.39
Recovery RSA 0.67 0.15 0.43, 1.05 .08

Total ACEs score 1.32 0.17 1.03, 1.70 .03 13.50
Recovery RSA 0.68 0.16 0.43,1.09 A1
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Figure 4.1. Partial pathway between parent death and comorbidity through RSA during the TSST speech period.
Note: Numbers listed in associations predicting to comorbidity are odds ratios. Number in association between parent death and RSA during speech period is a standardized
regression coefficient. The odds ratio of parent death predicting comorbidity while controlling for RSA during speech period is listed in parentheses. *p < .05; RSA = respiratory

sinus arrhythmia; TSST = Trier Social Stress Test.
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Chapter 5: Discussion

This chapter presents an overview and key findings for each study, followed by a
discussion of the limitations and strengths of the studies. The chapter also discusses the
implications of this work for public health theory, research, and practice.

5.1 Study Overview and Key Findings
Co-Occurring Mental Health Symptoms in Urban Youth: Comorbidity Profiles and Correlates

The study described in Chapter 2 examined subgroups of Baltimore City youth based on
their self-reported and teacher-reported psychological symptoms, as well as the characteristics
of those subgroups, including trauma exposures, coping mechanisms, and substance use. This
study addressed key gaps in the literature, one of which was the inclusion of urban youth
recruited in schools to explore heterogeneity of comorbidity in the general urban youth
population. Additionally, this study included salient psychological symptoms, such as trauma
symptoms, and included data from multiple informants.

We identified four comorbidity subgroups within our sample of Baltimore City youth.
These four groups were not differentiated by symptom type, but by concordance or
discordance between the student- and teacher-reported symptoms. We found that the group
characterized by high symptom levels as reported both by the students and teachers also had
higher use of maladaptive coping mechanisms and substances (including cigarettes, alcohol,
marijuana, and blunts), and had greater numbers of trauma exposures. However, the group
with high self-reported but low teacher-reported symptoms also had high use of substances

and maladaptive coping, as well as high numbers of trauma exposures.
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Profiles of Comorbidity in Urban Youth: A Validation Study Exploring Sex Differences and Trait
Mindfulness

The study presented in Chapter 3 sought to validate the profile structure that was
established in Chapter 2 with a second sample of Baltimore City youth. Moreover, the study
aimed to explore differences by sex and trait mindfulness across the subgroups of comorbidity.
The study utilized the emerging method of confirmatory latent profile analysis to validate the
subgroups found in the prior sample of urban youth. Moreover, the study addressed gaps in the
literature on trait mindfulness, as it explored associations with comorbidity in an understudied
population. Finally, the study addressed the question of how sex may impact the associations
between trait mindfulness and mental health.

The same subgroups found in Chapter 2 were validated in a separate sample of
Baltimore City youth. Moreover, the profile with high self-reported and low teacher-reported
psychological symptoms contained more females than the other subgroups. Trait mindfulness
was highest in the groups with high self-reported symptoms, and greater differences in trait
mindfulness were seen across profiles for female students than male students.

Trauma and Comorbidity in Urban Youth: Partial Pathways Through Respiratory Sinus
Arrythmia

The study described in Chapter 4 explored the associations between trauma exposures
and comorbidity with an urban youth sample. Moreover, it explored the role of respiratory
sinus arrythmia, a measure of heart rate variability, in this relationship. This study contributes

to the literature by examining partial pathways between trauma and comorbidity through heart
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rate variability in an adolescent sample in the U.S. Moreover, the sample was recruited from an
at-risk, understudied population with high levels of comorbidity and trauma exposures.

The study did not yield significant findings; however, it revealed patterns that may
inform future research. Moreover, small effect sizes seen in the associations between trauma,
RSA, and comorbid psychological symptoms highlighted the need to further research on HRV in
addition to other potential biological and physiological pathways. Higher numbers of adverse
childhood experiences were associated with comorbidity, as were some specific adverse
childhood experiences, such as parent/guardian death, living with someone with a mental
iliness, or racial discrimination. Moreover, parent/guardian death and incarceration was
associated with lower respiratory sinus arrythmia during times of stress and recovery. Overall,
lower respiratory sinus arrhythmia, a sign of dysregulated responses to stress, was associated
with greater comorbidity.

5.2 Limitations and Strengths

One of the main limitations of the studies presented in Chapters 2, 3, and 4 is the
relatively small sample sizes. While the overall Project POWER sample is sufficient for the needs
of the parent randomized controlled trial, the samples used in Chapters 2 and 3 are relatively
small to provide sufficient power for latent variable modeling. However, the samples did
exceed theoretical thresholds that have been presented in prior research (Wurpts & Geiser,
2014). Additionally, two samples with HRV data needed to be combined to create the sample
for the study presented in Chapter 4. Collection of HRV data is costly in time, training of
personnel, and materials needed for measurement. Moreover, logistics of collecting HRV data

on an individual basis in a school setting are often challenging and may limit the number of
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students that can feasibly be assessed. Thus, the study in Chapter 4 may have been
underpowered to detect small to moderate effects in the associations among trauma, HRV, and
comorbidity.

A second key limitation in all three studies was the use of cross-sectional data.
Regarding Chapters 2 and 3, when evaluating the role of risk factors (i.e., maladaptive coping
and trauma exposure), protective factors (i.e., trait mindfulness and adaptive coping), and
behavioral consequences (i.e., substance use) of comorbidity, longitudinal data is necessary to
establish causal relationships. Moreover, the study presented in Chapter 4 was limited to
discussing the partial pathways between trauma exposure, HRV, and comorbidity, rather than
being able to formally test HRV as a mediator due to the lack of multiple measurements over
time. Cross-sectional study designs were used, as data for the dissertation aims were pulled
from ongoing school-based studies.

In addition to the limitations discussed, the studies presented in the above chapters
have several strengths. Key study strengths include using data from multiple informants,
inclusion of physiological data, and the methodologies used to analyze data. The use of data
from multiple informants in Chapters 2 and 3 highlighted the value of using data from multiple
sources when screening youth for participation in prevention programming or mental health
services. The main strength in Chapter 3 was the use of a confirmatory methodology to aid in
replication of findings in Chapter 2, which adds to the emerging literature on this method.
Finally, the greatest strength of Chapter 4 is the use of physiological data to better understand
the connections between the stress reaction and comorbidity in urban youth who are exposed

to trauma.
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5.3 Implications

The studies in this dissertation contribute to theories of risk and resilience in relation to
comorbidity by assessing urban minority adolescents. Particularly in the areas of trait
mindfulness and HRV, these studies shed light on potential associations with co-occurring
mental health symptoms. Study findings align with the theories that informed the current work:
the transactional theory of stress and coping, resilience theory, and the neurovisceral
integration model. Specifically, findings from Chapter 2 highlight the associations among
rumination and general maladaptive coping strategies with greater comorbid psychological
symptoms, which is consistent with the transactional theory of stress and coping. While the
study cannot establish causal relationships, it is hypothesized that students who utilize
rumination or maladaptive strategies when faced with stress may not be fully resolving the
situations that they are facing, resulting in feelings of distress, such as depressive, anxiety, or
trauma symptoms. Moreover, increased number of trauma exposures were associated with
comorbid psychological symptoms, consistent with the theory that stress in the environment
may be overloading students’ ability to cope, leading to distress; however, again, we cannot
assume temporal associations in the analyses conducted in this study. Findings from Chapter 3
show the potential for trait mindfulness to be a protective factor for urban youth against the
development of comorbid symptoms, which aligns with resilience theory and the translational
theory. While the participants in the study had high levels of trauma exposures, those who had
higher trait mindfulness had lower self-reported symptoms. Youth with higher trait mindfulness
may have been more resilient and potentially able to implement more effective coping

strategies, although further research establishing a temporal relationship between trait
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mindfulness and psychological comorbidity is needed. Finally, findings from Chapter 4 show
that there are potential pathways between increased numbers of trauma exposures and
comorbid psychological symptoms through decreased RSA during times of stress, which is
consistent with the underlying neurovisceral integration model. Increased exposure to trauma
in the participating students could be leading to inactivation in the prefrontal cortex,
impairment in vagal functioning, and increased allostatic load, resulting in lower RSA during
times of stress seen in the study. This increase in allostatic load could be associated with
increased comorbid psychological symptoms in this sample; however, further research is
needed to see if the current findings are part of a causal pathway. Moreover, the study suffered
from small effect sizes and a lack of statistically significant findings; thus, further research is
needed to see if HRV is a significant pathway compared to pathways examined in other studies.
These findings also have implications for future research, particularly by highlighting the
need for research that further examines heterogeneity in psychological comorbidity and
establishes temporality between comorbidity and the correlates examined Chapters 2, 3, and 4.
Much of prior research is youth focuses on measurement of single disorders, even though co-
occurring symptoms are highly prevalent (Merikangas et al., 2010). The current study
acknowledges that youth can experience varying constellations of psychological symptoms by
using a methodology that is person-centered and was developed to understand this
heterogeneity (Collins & Lanza, 2010). Further, the current work supports the need for future
researchers to conceptualize psychological functioning in a more holistic way and include
measures of multiple psychological symptoms (i.e., depression, anxiety, trauma, internalizing,

externalizing) when studying youth mental health. While the current studies found associations
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between psychological comorbidity and the correlates studied, prospective longitudinal study
designs are needed to examine the development of these factors in the context of emerging
psychological symptoms. Understanding the timing of these developments may help target
prevention and intervention efforts to key times of vulnerability to enhance protective factors
and delay the onset of mental health disorders. Additionally, findings from the study in Chapter
3 point to the need for further research on sex differences in the impact of mindfulness
interventions and the role of trait mindfulness on urban adolescent mental health. Given
findings pointing to lower trait mindfulness in females and greater differences in trait
mindfulness across profiles for females, more research is needed to assess whether
mindfulness interventions may have a greater impact for girls’ versus boys’ mental health.
Study results also have implications for public health practice. A key implication is in the
use of information from multiple informants when screening for urban adolescent
psychological symptoms and when recruiting adolescents for prevention programs and/or
mental health services. Findings from Chapter 2 and 3 indicate that there are youth who
experience psychological symptoms who are not identified by their teachers, supporting prior
research underscoring the importance of gathering information from multiple informants about
youth psychological symptoms (De Los Reyes et al., 2013; De Los Reyes et al., 2015). Research
using data from multiple informants commonly finds low-to-moderate agreement between
raters (De Los Reyes et al., 2015). Discordance between raters has been attributed to several
factors, including measurement error or biases of the raters (De Los Reyes et al., 2015).
Regarding bias, prior research has indicated that teachers may be more likely to report

externalizing symptoms that may contribute to classroom disruptions than internalizing
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symptoms (Hamblin, 2016). However, increasingly there is an understanding of how youths’
symptoms may vary across contexts, and that gathering information from both students and
their teachers can ensure that youth who are in need of programming or services are not
overlooked (De Los Reyes, 2013). Moreover, it has been proposed that the information about
context gathered from multiple informant data can aid in the development of improved
assessments and interventions (De Los Reyes, 2013). The current study adds to this line of work
by extending it to urban youth and how they may be experiencing complex and co-occurring
symptoms that require data from multiple informants to adequately address.

Findings from these studies point to some factors that may be important in screening
for prevention efforts with urban youth. Prior studies of exposure to specific traumas and
cumulative traumas (Briere et al., 2010; Liu et al., 2017; Hogue & Dauber, 2011) and use of
maladaptive coping strategies (Wigman et al., 2014; Gunnar & Vasquez, 2006; Kessler et al.,
1985; Taylor & Stanton, 2007; Compas et al., 2001; Terreri & Glenwick, 2013) have shown
associations with increased psychological symptoms. Moreover, prior research has shown trait
mindfulness being associated with better psychological functioning in adolescents (Calvete et
al., 2017; Ciesla et al., 2012; Royuela-Colomer & Calvete, 2016). However, the current study
expands this research by highlighting associations with comorbid psychological symptoms in an
understudied, at-risk population. Additionally, differences between comorbidity groups in the
current studies show that screening for these correlates may help to identify youth whose
symptoms are not being reported by their teachers. Overall high symptom youth and youth
who had high self-reported symptoms and low teacher-reported symptoms had very similar

levels of the correlates examined in the studies. Lower trait mindfulness, higher numbers of
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lifetime trauma exposures, and higher use of maladaptive coping mechanisms may be able to
characterize this group and aid in screening efforts when identifying youth in need of
programming or services that may otherwise not be referred to services by their teachers.
5.4 Conclusions

In summary, this dissertation examined heterogeneity in comorbid psychological
symptoms in urban minority youth. We wanted to gain a better understanding of how
psychological symptoms could be grouped in urban youth, as well as key characteristics of
these groups, to enhance screening and intervention efforts. We found that comorbidity in
urban youth tends to be differentiated by concordance or discordance between raters, and that
youth with overall high symptoms had poorer coping mechanisms and greater levels of trauma
exposure and substance use. We also found that youth who self-reported symptoms, but
whose teachers did not report symptoms, had levels of these characteristics that were
worrisome. Moreover, we found that youth with high comorbid symptoms had lower trait
mindfulness, and that trait mindfulness may be a more defining characteristics of comorbid
symptoms for female than male adolescents. Finally, we found patterns in the role of HRV in
the associations between trauma and comorbid symptoms. This research extends our
understanding of psychological comorbidity in urban youth and suggests directions for future

efforts in mental health theory, research, and practice.
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Appendix I. Conceptual Framework Figures
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