ABSTRACT

Title of Thesis: PSYCHOSOCIAL STRESS AND
INTERNALIZING SYMPTOMS IN BLACK
EMERGING ADULTS: THE ROLE OF
PHYSIOLOGICAL DYSREGULATION AND
CULTURAL SOCIALIZATION

Yuqi Wang, Master of Science, 2024

Thesis Directed By: Professor Fanita Tyrell, Department of
Psychology

Research suggests that ethnic-racial minority emerging adults disproportionately
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unique contribution of both generalized and discriminatory stress on internalizing symptoms
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Chapter 1: Introduction

Internalizing Symptoms in Black Emerging Adults

Emerging adults are vulnerable to developing internalizing problems, such as depression
and anxiety, given frequent changes in their social environment, their exploration of new
identities, and the increasing demand to succeed in their lives (Richards, 2021; Schwartz et al.,
2013). Of importance, internalizing problems have been increasing rapidly in emerging adults
over the past two decades, with major depressive episode in the past year increasing by 63%
from 2009 to 2017 (Twenge et al., 2019) and anxiety symptoms increasing by 84% from 2008 to
2018 (Goodwin et al., 2020). Recent nationally representative data show that ~48% of emerging
adults experience internalizing symptoms (Adams et al., 2022; Lipson et al., 2022). Compared to
externalizing problems (e.g., hyperactivity, aggression), internalizing problems exist within the
individual and are less likely to be identified and intervened upon. Despite being less observable,
anxiety and depression diagnoses are the most prevalent among all other mental health
conditions (Kessler et al., 2005; SAMHSA, 2022). Thus, it is not surprising that internalizing
symptoms are the most common reasons for emerging adults to seek mental health care

(Collegiate Mental Health, 2020).

Although emerging adulthood is a sensitive developmental period for mental health
concerns (Schulenberg et al., 2004; Tyrell & Yates, 2018), ethnic-racial minority emerging
adults disproportionately experience higher levels of internalizing problems (Anderson & Mayes,
2010; McLaughlin et al., 2007). This may, in part, be due to exposure to higher levels of
generalized stress (e.g., stressful life events, perceived stress; Lopez et al., 2017) and unique,
race-related stress (e.g., discrimination, systemic racism; Williams, 2018), which is especially

relevant for Black emerging adults (Bernard et al., 2022). Exposure to generalized and race-
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related stress robustly predicts internalizing symptoms in Black emerging adults (Gaylord-

Harden et al., 2011; Hurd et al., 2014; Sanchez et al., 2013; Sosoo et al., 2020). However, studies
often examine these psychosocial stressors separately, which may limit our knowledge about the
unique contribution or additive effects of both generalized and race-related stress on ethnic-racial

minority youth’s mental health.

Depression and anxiety predict severe negative life outcomes such as suicidal thoughts
and behaviors (Bentley et al., 2016), impaired academic achievement (Hysenbegasi et al., 2005;
Von Der Embse et al., 2018), and strained interpersonal relationships (Monica A Longmore,
2015; Negriff, 2019). Given the significant psychological distress and daily functional
impairment involved in internalizing problems, it is important to understand the factors that
contribute to internalizing symptoms in Black emerging adults so that researchers and clinicians
can identify mechanisms that can be targeted to promote better mental health outcomes in this
population. Thus, the present study will examine how perceptions of generalized and race-related
psychosocial stress influence internalizing symptoms in Black emerging adults. In addition, this
study will examine whether physiological dysregulation is a mechanism through which
psychosocial stress influences internalizing symptoms and whether cultural socialization

functions as a moderator of these associations.

Theoretical Frameworks on Stress, Physiological Dysregulation, and Adaptation

According to the allostatic load model, exposure to chronic stress leads to wear and tear
of the body, which in turn, generates negative mental health outcomes (McEwen, 1998).
Similarly, the biopsychosocial model of perceived racism purports that perceptions of racism and
other stressors differentially impact mental health outcomes due to their influence on coping and

physiological responses (Clark et al., 1999). The culturally-informed adverse childhood



experiences (C-ACE) model expanded on both of these theoretical frameworks to highlight the
importance of considering the effects of both generalized and race-related stressors on the mental
health outcomes of Black youth (Bernard et al., 2021). Although theory posits that race-related
stress may be more relevant to the mental health outcomes of ethnic-racial minority populations
than generalized stress (Clark et al., 1999; D. R. Williams & Mohammed, 2009), empirical
research has produced mixed findings (Bernard et al., 2022; Estrada-Martinez et al., 2012;
Gaylord-Harden et al., 2011; Sellers et al., 2003). Thus, further research comparing the effects of

these types of stress is needed.

Stress and Internalizing Symptoms

There is an extensive literature on the effect of stress on mental health and much of this
research focuses on internalizing problems (Harkness & Hayden, 2020). Early life stress (ELS),
recent stressful life events (SLEs), and perceptions of stress that span across a variety of life
domains (i.e., interpersonal, financial, familial, neighborhood and race-related) predict higher
internalizing symptoms in children and adults (Jenness et al., 2019; Kendler et al., 1999; Lecarie
et al., 2022; McLaughlin, 2020). For example, a meta-analysis with 13,340 adolescents found
that SLEs have a medium effect on internalizing symptoms (March-Llanes et al., 2017) and
several studies in young adults have shown than perceived stress and internalizing symptoms are
significantly associated (Ewing & Hamza, 2023; Seo et al., 2018). Among African American
adolescents and young adults, SLEs and perceived stress have also been associated with higher
rates of internalizing problems (Estrada-Martinez et al., 2012; Gaylord-Harden et al., 2011;

Sanchez et al., 2013; Sellers et al., 2003).

ELS and recent SLEs have been consistently found to predict higher rates of depressive

symptoms in adolescents and adults (Vrshek-Schallhorn et al., 2020). However, childhood



adversity has been shown to be a stronger predictor of childhood depression than adulthood
depression, while adversity in adulthood is most strongly associated to depression in adulthood
(Shanahan et al., 2011). Similarly, although reports of stress exposure (i.e., number of stressful
events) and perception of stress have both been shown to predict internalizing symptoms (Ewing
& Hamza, 2023; Harkness & Hayden, 2020; March-Llanes et al., 2017), theories have suggested
that the perception of stress may be more relevant to mental health (Clark et al., 1999; McEwen,
1998; Spencer et al., 1997). However, perceived stress has been less empirically examined than
stressful events (Thorsén et al., 2022). Because recent and perceived stress may be more relevant
to mental health outcomes, the current study will focus on the impact of concurrent perceived
stress on internalizing symptoms in Black emerging adults. Moreover, given that most studies
examining stress and internalizing symptoms have been conducted with European American
samples (Vrshek-Schallhorn et al., 2020), the goal of the current study is to investigate this
association in Black emerging adults while considering other unique stressors that may be

relevant to their mental health (Sellers et al., 2003).

Race-Related Stress and Internalizing Symptoms

Research has established that race-related stress, such as racial discrimination, is
associated with higher rates of internalizing symptoms in Black adults (Britt-Spells et al., 2018;
Pieterse et al., 2012) as well as Black emerging adults specifically (Hurd et al., 2014; Sosoo et
al., 2020). In a meta-analysis with 91,338 adolescents, the strongest correlation between
discrimination and well-being outcomes was between perceived discrimination and internalizing

symptoms (Benner et al., 2018).

Although there is literature on the independent effects of generalized stress and race-

related stress on mental health outcomes, few studies have accounted for the influence of both



types of stress on internalizing symptoms in the same statistical models. However, it is important
that researchers investigate the effect of multiple types of stressors on internalizing symptoms
given that ethnic-racial minorities experience different kinds of generalized and race-based stress
concurrently (Clark et al., 1999; Spencer et al., 1997). A previous study found that
discrimination stress added unique variance to depressive (4%) and anxiety (1.5%) symptoms
after controlling for peer stress, family stress, exposure to violence, school stress, and economic
stress (Gaylord-Harden & Cunningham, 2009). In a recent study that utilized an ACEs
framework, findings indicate that racial discrimination had commensurate effects on
internalizing symptoms compared to the other ACEs which included parental psychopathology,
domestic violence, and economic hardship (Bernard et al., 2021). However, both studies only
accounted for exposure to specific stressful events and did not consider the perception of stress,
which has been theorized and empirically shown to be a relevant component of stress that is
directly link to mental health outcomes (Ewing & Hamza, 2023; Spencer et al., 1997; Thorsén et

al., 2022).

In the few studies that have accounted for both perceived generalized stress and
discrimination in Black youth, perceived stress had a larger effect on internalizing symptoms
than discrimination (Estrada-Martinez et al., 2012; Sellers et al., 2003). The current study aims to
replicate this work and extend it by examining the mechanisms of the associations between
perceived psychosocial stress (i.e., perceived generalized stress, perceived discrimination) and
internalizing symptoms and elucidate whether different types of stressors may act through the
same mechanisms to influence mental health in Black emerging adults. Although generalized
and race-related stress have both been shown to have indirect effects on internalizing symptoms

(Benner et al., 2018), no known research to date has examined whether these race-related



stressors may operate through the same mechanisms as more well-studied, generalized stressors

to influence internalizing symptoms.

Physiological Mechanisms of Stress and Internalizing Symptoms

Although there is an established association between psychosocial stress and internalizing
symptoms (Zahniser & Conley, 2018), there is only a small, growing body of research focusing
on how psychosocial stress can lead to internalizing symptoms. According to the allostatic load,
biopsychosocial, and C-ACE models, psychosocial stress may affect internalizing symptoms
through its disruption of basic physiological processes. Two relevant physiological systems that
have been implicated in the link between stress exposure and mental health outcomes are the

hypothalamic-pituitary-adrenal (HPA) axis and immune system.

The HPA axis is a neuroendocrine system that plays a major role in stress response by
secreting a hormone called cortisol. The daily secretion of cortisol follows a diurnal pattern with
high waking levels during the first 30 minutes followed by a decline in cortisol production
throughout the rest of the day, reaching the lowest point around midnight (Adam & Kumari,
2009). Diurnal cortisol slope (DCS), in which the plot of one’s cortisol level in the morning and
evening creates a downward slope, is an indicator of HPA axis functioning. Dysregulation of the
HPA axis, measured via cortisol, has been related to negative mental health consequences,
including internalizing symptoms and disorders (Adam et al., 2017). Research has shown that
steeper diurnal slopes indicate better health outcomes whereas flatter diurnal slopes have been

associated with negative mental and physical health outcomes (Adam & Kumari, 2009).

Recent research has examined HPA axis functioning as a potential mechanism of the
association between stress and internalizing symptoms in adolescent samples (Duprey et al.,

2021; Lecarie et al., 2022; Stroud et al., 2019; Sun et al., 2022). However, the research findings



have been mixed among samples comprised of mostly White youth. For example, a study with
113 adolescents girls found that early life adversity predicted internalizing symptoms through
lower levels of latent trait cortisol (Stroud et al., 2019). However, in another study, findings
suggest that early life family stress predicts subsequent internalizing symptoms through
interpersonal stress instead of cortisol AM slope (slope from morning to afternoon; Lecarie et al.,
2022). Additionally, in a study with a sample of 75% African American youth, emotional abuse
significantly predicted internalizing symptoms through cortisol reactivity to a lab stress task

(difference between cortisol levels at resting and post-stressor task; Duprey et al., 2021).

Given mixed findings, more research is needed to determine if HPA axis functioning
plays a mediating role in the link between stress and internalizing symptoms. Additionally,
discrimination has been linked to HPA axis dysfunction in African American emerging adults
(Lee et al., 2018) with one study showing that perceived discrimination is related to flatter
diurnal cortisol slope (Adam et al., 2015). Some studies have examined psychological mediators
of the link between racial discrimination and HPA axis functioning (Lee et al., 2018; Peterson et
al., 2020) but far less have examined HPA axis functioning as a mediator in the association
between discrimination and mental health outcomes. This is especially surprising because there
are documented racial-ethnic disparities in HPA axis functioning among U.S. youth.
Specifically, Black youth have been shown to have flatter diurnal cortisol slopes than their White
peers (Cohen et al., 2006; Deer et al., 2018; DeSantis et al., 2007). These findings point towards
the need to explore the role of the HPA axis in the association between psychosocial stress

(including race-related stress) and internalizing symptoms in Black youth.

Alterations in the HPA axis affect the immune system, which also plays a major role in

stress response by promoting inflammation in the face of acute and chronic stress. Although this



process is adaptive if the inflammatory response is short-term, elevated levels of inflammation
(i.e., low-grade inflammation) can develop in the presence of chronic stress exposure (Furman et
al., 2019). Low-grade inflammation as measured by the acute phase protein, C-reactive protein
(CRP), has been repeatedly linked to psychosocial stress (Slopen et al., 2013) and mental health
outcomes, including depression and anxiety (Furman et al., 2019; Kim et al., 2022; Osimo et al.,
2019; Rohleder, 2014), and exist at elevated levels among Black individuals (Carroll et al.,
2009). Although there is some theoretical and empirical evidence to support the associations
between stress, inflammation, and depression (Jonker et al., 2017; Slavich & Irwin, 2014),
research examining inflammation as a mediator in the link between perceived stress and
internalizing symptoms is sparse. A recent study examined the psychological factors that mediate
the link between adversity and inflammation outcomes (Reid et al., 2020), but, to our knowledge,
no research has examined low-grade inflammation as a mediator in the association between

psychosocial stress and mental health outcomes.

Despite the lack of studies examining mediation, empirical evidence suggests that
perceived discrimination predicts inflammation and that inflammation is related to internalizing
symptoms. In a recent meta-analysis of ethnic-racial minorities, perceived discrimination had the
strongest association with CRP compared to other stress-related biomarkers (Lawrence et al.,
2022). Perceived discrimination has also predicted higher concentrations of CRP in Black youth
and adults (Chen et al., 2023; Goosby et al., 2015; Sims et al., 2020). Further, CRP has been
linked to internalizing symptoms in a sample of comprised of 66% Black youth (Cicchetti et al.,
2015). In a study of older Black adults testing depressive symptoms as a mediator, depressive

symptoms did not mediate the link between discrimination and CRP (Lewis et al., 2010).



However, no known studies have tested CRP as a mediator in the association between stress and

mental health outcomes in Black emerging adults.

Processes of Resilience: Cultural Socialization as a Protective Factor

Cultural processes play an important role in the mental health of ethnic-racial minority
youth. Ethnic-racial socialization (ERS), or the process through which youth learn about the
significance and meaning of their ethnic-racial background (Hughes et al., 2006), has been found
to buffer the effects of discrimination on poor mental health outcomes in Black youth (Harris-

Britt et al., 2007; Kwon et al., 2022; Neblett, 2008).

Cultural socialization is a type of ERS message that teaches youth about their racial-
ethnic heritage and history to promote cultural and racial-ethnic pride (Neblett, 2023). Previous
research in Black youth have found that cultural socialization mitigates the impact of racial
discrimination on conduct problems (Kwon et al., 2022), expressions of anger (Gibbons et al.,
2018) and self-esteem (Harris-Britt et al., 2007). Recent research has also suggested that cultural
socialization protects against the effects of racial discrimination on depressive symptoms in other
ethnic-racial minority youth (Park et al., 2021). However, very few studies have examined
cultural socialization as a protective factor against the effects of generalized and race-related

stress on internalizing symptoms in Black emerging adults.

Additionally, limited research has examined how culture-related protective factors
influence the link between stress and physiological functioning or physiological functioning and
internalizing symptoms. One of the few studies with Black emerging adults examined the
moderating role of ethnic-racial identity (ERI) centrality in the association between racial
discrimination and parasympathetic responses and found that the association between

discrimination and greater parasympathetic reactivity was only significant for low centrality



participants (Volpe et al., 2019). More research is needed to understand how different cultural
processes influence the link between discrimination and physiological functioning as well as if
they can buffer the impact of physiological dysfunction on mental health outcomes. The current
study will examine whether cultural socialization mitigates the impact of perceived generalized
stress and perceived discrimination on physiological functioning and internalizing symptoms as
well as the impact of physiological dysfunction on internalizing symptoms in Black emerging

adults.

The Current Study

Drawing on a sample of Black emerging adults, the present study addresses an important
gap in the literature by examining (1) the unique contribution of perceived stress and perceived
discrimination on internalizing symptoms (i.e., anxiety and depressive symptoms), (2) whether
biomarkers of HPA axis (i.e., diurnal cortisol slope) and immune (i.e., CRP) functioning function
as mediators of the association between psychosocial stress and internalizing symptoms, and (3)
whether cultural socialization moderates these associations. By incorporating perceived
discrimination in addition to perceptions of generalized stress in the current study, we will
evaluate the C-ACE model, which notes the significance of racism and social inequality as
additional burdens that contribute to negative mental health outcomes in Black youth (Bernard et
al., 2021). By examining cortisol and CRP as mechanisms, we will also evaluate the allostatic
load and biopsychosocial models, which posit that stressful conditions can lead to the
dysregulation of multiple physiological systems, which in turn, leads to negative mental health
outcomes (Clark et al., 1999; Lupien et al., 2006; McEwen, 1998). In support of these theoretical

models, we hypothesize that:
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(1) Psychosocial stress (i.e., perceived stress, perceived discrimination) would be
significantly and positively associated with anxiety and depressive symptoms
(hypothesisla), with perceived discrimination having a unique effect on both anxiety
and depressive symptoms above and beyond perceived stress (hypothesis 1b).

(2) Flatter diurnal cortisol slopes (hypothesis 2a) and higher levels of C-reactive protein
(hypothesis 2b) would mediate the effects of psychosocial stress on internalizing
symptoms.

(3) Cultural socialization would serve as a protective factor against psychosocial stress
and physiological dysfunction to moderate the direct associations between

psychosocial stressors, physiological dysfunction, and internalizing symptoms.
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Chapter 2: Methods

Participants

Data for the current study was drawn from the Stress and Health Study (SHS), a cross-
sectional investigation examining the influence of sociocultural factors on Black emerging
adults’ health and adaptation. Data collection started in June 2022 and is ongoing. To be eligible
for this study, potential participants had to (1) identify as a Black/African American attending an
undergraduate institution in the Washington D.C. Metropolitan area, (2) be between the ages of
18-25 years old, (3) understand and speak English, and (4) express willingness to have their

blood and saliva samples collected.

Participants (N = 187; Mage = 19.97 [SD = 1.55]) are 67% female. 83% were born in the
United States, while 17% were born outside of the United States. However, 66% of participants
come from an immigrant-origin background in which at least one of their parents were born
outside of the United States. 28% report that their family income is unknown, while 14%, 16%,
20%, 15%, and 7% of the sample report having an annual household income less than $25,000,
between $25,000 and $50,000, between $50,000 and $100,000, between $100,000 and $200,000,
more than $200,000, respectively. For maternal education level, 4% had less than a high school
diploma, 26% received a high school diploma, 9% went to vocational school or received an
associate degree, 28% received a bachelor’s degree, 22% received a master’s degree, 10%
received a professional degree (e.g., MD, JD, PhD), and 2% responded that this item was not
applicable to them. Participants were split fairly equally between freshmen (26%), sophomore
(23%), junior (27%) and senior year (24%) academic statuses at the time that they completed
study procedures. 96% of the sample attend Predominantly White Institutions (PWIs) whereas

4% attend Historically Black Colleges and Universities (HBCUs).
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Procedure

Participants completed an in-person lab visit. Before completing any study procedures,
participants’ informed consent was obtained. Following the signing of the informed consent,
participants completed a battery of self-report questionnaires through the Qualtrics survey
system on an iPad. After the participants completed the questionnaires, a certified phlebotomy
technician (CPT) drew 30mL of blood from the antecubital vein on the participant’s preferred
arm while the participant laid on their back to prevent lightheadedness, dizziness, or fainting. A
bandage was applied immediately after the needle was removed from the participant’s vein. At
the end of the in-person visit, participants were provided instructions on how to collect the saliva
samples at home by a trained research assistant. All study procedures were approved by the

Institutional Review Board (IRB protocol #: 1853726-17) at UMD.
Measures
Self-Report Questionnaires

Perceived Stress. The 10-item version of the Perceived Stress Scale (PSS-10; Cohen et
al., 1983) is a valid (Lee, 2012) and reliable (Baik et al., 2019) self-report questionnaire that is
widely used to measure the perception of stress. Using a S5-point Likert scale ranging from
“never” to “very often”, the PSS assessed how often participants felt a certain way during the last
month. Items include “...felt difficulties were piling up so high that you could not overcome
them” and “...felt nervous and stressed”. Higher scores indicate higher perceived stress. Internal

consistency for the PSS was good (o = 0.88).

Perceived Discrimination. The Everyday Discrimination Scale (EDS; Williams et al.,
1997) is comprised of 9-items which assess how often experiences of discrimination occur in

someone’s life on a day-to-day basis. The EDS uses a 6-point Likert scale ranging from “never”
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to “almost everyday”. Items include statements such as “You are treated with less respect than
other people are” and “You are called names or insulted”. The EDS has demonstrated good
convergent and predictive validity and adequate internal consistency in African American
samples (Stucky et al., 2011). Higher scores indicate higher perceived discrimination. Internal

consistency for the EDS was good (o =0.91).

Anxiety Symptoms. The General Anxiety Disorder-7 Scale (GAD-7; Spitzer et al., 2006)
was utilized to assess how often participants had been feeling bothered by anxiety symptoms for
the past two weeks. Items included issues such as “feeling nervous, anxious or on edge” and
“trouble relaxing” that participants addressed using a 4-point Likert scale ranging from “not at
all” to “nearly every day”. The GAD-7 has been shown to be reliable and valid in African
American university students (Kirakosian, 2018). Higher scores indicate higher anxiety

symptoms. Internal consistency for the GAD-7 scale was excellent (o = 0.92).

Depressive Symptoms. The Center for Epidemiologic Studies Depression Scale (CES-D;
Radloff, 1977) was utilized to assess depressive symptoms in the past week. Items included
statements such as “I felt lonely” and *’I was bothered by things that usually don’t bother me”
that participants rated using a 4-point Likert scale from “rarely” to “most”. The CES-D has
demonstrated reliability and validity in Black samples (Conerly et al., 2002; Kilburn et al.,
2018). Higher scores indicate higher depressive symptoms. Internal consistency for the CES-D
was good (o = 0.90).

Cultural Socialization. The Family Ethnic Socialization Measure (FESM; Umaia-
Taylor, 2001) was used to assess the extent to which families discussed ethnicity, race, and its
history as well as encouraged children to learn, practice, and have pride in cultural traditions and

values. Using 12 items, participants were asked to indicate how true each statement was about
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their family or how often their family engaged in each behavior or activity. Items include “My
family teaches me about our family’s ethnic/cultural background” and “My family celebrates
holidays that are specific to my ethnic/cultural background” that participants rate using a 5-point
Likert scale from “not at all” to “very much”. Higher scores indicate higher experiences of

cultural socialization in one’s family. Internal consistency for the FESM was good (o = 0.91).
Salivary Diurnal Cortisol Slope

Participants collected four 1.0 - 1.5 mL samples of their passive drool saliva at home.
Research assistants communicated through text with participants during the time they were
collecting saliva at home and scheduled an in-person drop-off appointment for the return of all
four samples. Participants were told to store their completed saliva samples in the refrigerator
until completion of the saliva drop-off. Each participant collected one sample immediately when
they woke up in the morning and one sample right before they went to bed over two consecutive

days.

Samples were assayed in two batches at the Salimetrics’ Saliva Lab (Carlsbad, CA) using
the Salimetrics Salivary Cortisol Assay Kit (Cat. No. 1-3002). Samples were thawed to room
temperature, vortexed, and then centrifuged for 15 minutes at approximately 3,000 RPM (1,500
x g) immediately before performing the assay. Then, samples were tested for salivary cortisol

using a high sensitivity enzyme immunoassay.

Cortisol values were log-transformed. Mean diurnal cortisol slopes were calculated by
averaging the morning and nighttime values between the two days and taking the difference
between the morning and nighttime values. Larger negative values represent steeper slopes and
smaller negative values represent flatter slopes. Steeper diurnal slopes indicate healthier HPA

axis functioning whereas flatter diurnal slopes suggest less healthy HPA axis functioning (Adam

15



et al., 2017). There were no significant differences in diurnal cortisol slopes between the two

batches, which were assayed at different times.
C-Reactive Protein

The Human C-reactive protein/CRP enzyme-linked immunosorbent assay (ELISA) kit
from R&D Systems (Warren et al., 2023) was used to extract CRP (mg/dL) from two separate
batches of blood samples drawn at study visits. Blood samples were collected from fasting
participants before being immediately spun and frozen at —80 °C in the School of Public Health

at UMD.

CRP values were log-transformed and no outliers were determined. There was a
significant difference in CRP between the two batches. Thus, we included batch number as a

covariate in statistical analyses that included CRP.

Analytic Approach

Analyses were conducted in SPSS version 27.0 (IBM Corp, 2020) and Mplus version
8.10 (Muthén & Muthén, 1998-2017). SPSS was used to conduct descriptive and correlational
analyses for all study variables. Path analyses were conducted in Mplus with full information
maximum likelihood and robust standard errors to account for missing data and issues with
normality. For models that included DCS, an auxiliary variable that accounted for missingness
on this variable was included in analyses. Path models were conducted to evaluate the direct and
indirect effects of perceived generalized stress and perceived discrimination on anxiety and
depressive symptoms through DCS and CRP as well as the moderating role of cultural

socialization on these associations.

Age, sex, immigrant-origin status, and maternal education level were included as

covariates in each model. Given that 1/3 of the participants did not know their family income,
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maternal education level was used as a proxy covariate variable assessing socioeconomic status
instead of family income. The CRP batch number covariate included in analyses with CRP was

computed with 0 representing the first batch and 1 representing the second batch.

Model fit was evaluated using multiple indices, including a non-significant chi-square
statistic (Satorra, 2000), the Tucker Lewis Index (TLI > 0.95; Tucker & Lewis, 1973),
comparative fit index (CFI > 0.95; Bentler, 1990), root mean square error of approximation
(RMSEA < 0.05; MacCallum et al., 1996), and standardized root mean square residual (SRMR <
0.08; Hu & Bentler, 1999). A bootstrapping procedure with 5,000 resamples (Preacher & Hayes,

2008) was used to test statistical significance using 95% confidence intervals for indirect effects.

Due to the cross-sectional nature of the data and our inability to test the temporal
ordering of the variables, we also conducted alternative mediation models in which internalizing

symptoms (i.e., anxiety and depressive symptoms) replaced DCS and CRP as mediators.
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Chapter 3: Results

Descriptive Statistics

Demographic and descriptive statistics for the total sample are reported in Table 1.
Bivariate correlations are reported in Table 2. CES-D scores indicate that 59% of the participants
were at risk for clinical depression (i.e., T score > 16; Lewinsohn et al., 1997). GAD-7 scores
indicate that 23.5% of participants evidenced minimal anxiety (i.e., 0 < T score <4), 31%
evidence mild anxiety (i.e., 5 < T score <9), 17% evidenced moderate anxiety (i.e., 10 < T score
< 14), and 25.7% evidenced severe anxiety (i.e., T score > 15; Spitzer et al., 2006). Perceived
stress and perceived discrimination were associated positively with anxiety and depressive
symptoms. Perceived stress was also associated positively with diurnal cortisol slope. Cultural
socialization and depressive symptoms were associated positively. No other associations were

significant among the variables of interest.

Hypothesis 1: Direct effects of psychosocial stress on internalizing symptoms

The first direct effects path model predicting depressive symptoms had good fit overall:
v (11)=12.45, p=0.33; RMSEA = 0.03 [90% C.I. = 0.00 — 0.08]; CFI = 0.99; TFI = 0.99;
SRMR = 0.05. Results indicate that after controlling for age, gender, immigrant-origin
background and maternal education level, perceived stress and perceived discrimination were
both significantly associated with depressive symptoms (5 = .61, p <.001; f=0.16, p < .01,
respectively). However, the effect of perceived stress was stronger than the effect of perceived
discrimination. Predictors in this model explained 46% of the variance in depressive symptoms,

R*= 46, p < .001.
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The second direct effects path model predicting anxiety symptoms also had good fit:
(11)=12.17, p=.35; RMSEA = 0.02 [90% C.I. = 0.00 — 0.08]; CFI = 0.99; TFI =0.99; SRMR
= 0.05. After controlling for age, gender, immigrant-origin background and maternal education
level, results of this model indicate that perceived stress was significantly associated with anxiety
symptoms (£ = .65, p <.001), but perceived discrimination was not (f = .06, p = .35). The total

variance in anxiety symptoms that was explained by this model was 46%, R*> = .46, p < .001.

Hypothesis 2: Indirect effects of psychosocial stress on internalizing symptoms through diurnal

cortisol slope (DCS) and C-reactive protein (CRP)

DCS as a Mediator

A mediated path model evaluated the indirect effects of perceived stress on depressive
symptoms via DCS (see Figure 1). The model fit was good: ¥* (7) = 7.33, p = .40; RMSEA =
0.02 [90% C.I. = 0.00 — 0.09]; CFI = 0.99; TFI = 0.99; SRMR = 0.04. Results indicate that
perceived stress was associated positively with DCS (f = .18, p <.05) and depressive symptoms
(B = .66, p <.001), but DCS was not significantly associated with depressive symptoms (5 = .00,
p =1.00). A test of the indirect effect of DCS via the pathway from perceived stress, 5 = 0.00, p
= 1.00, 95%CI [-.03, .03], revealed no significant mediation.

A second mediated path model evaluated the indirect effects of perceived discrimination
on depressive symptoms via DCS (see Figure 2). The model fit was good: ¥* (8) = 8.02, p = 0.43;
RMSEA = 0.00 [90% C.I. = 0.00 — 0.09]; CFI1 = 1.00; TFI = 1.00; SRMR = 0.04. Results
indicate that perceived discrimination was associated positively with depressive symptoms (f =
.35, p <.001), but was not significantly associated with DCS (= .11, p =.25). DCS was not

significantly associated with depressive symptoms (f =.09, p <.31). A test of the indirect effect
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of DCS via the pathway from perceived discrimination, f = 0.01, p = .51, 95%CI [-.02, .05],

revealed no significant mediation.

A third mediated path model evaluated the indirect effects of perceived stress on anxiety
symptoms via DCS (see Figure 3). This model fit was good: ¥* (7) = 7.05, p = 0.42; RMSEA =
0.01 [90% C.I. = 0.00 — 0.09]; CFI = 1.00; TFI = 1.00; SRMR = 0.04. Results indicate that
perceived stress was associated positively with DCS (f = .18, p <.05) and anxiety symptoms (/3
= .66, p <.001), but DCS was not significantly associated with anxiety symptoms (= .02, p =
.77). A test of the indirect effect of DCS via the pathway from perceived stress, f = 0.004, p =

.80, 95%CI [—.03, .04], revealed no significant mediation.

A fourth mediated path model evaluated the indirect effects of perceived discrimination
on anxiety symptoms via DCS (see Figure 4). This model had good fit: y* (8) = 8.15, p = 0.42;
RMSEA =0.01 [90% C.I. = 0.00 — 0.09]; CFI = 0.99; TFI = 0.99; SRMR = 0.04. Results
indicate that perceived discrimination was associated positively with anxiety symptoms (5 = .25,
p =.001), but not significantly associated with DCS (f = .10, p =.29) and DCS was not
significantly associated with anxiety symptoms (5 = .14, p = .15). A test of the indirect effect of
DCS via the pathway from perceived discrimination, f = 0.01, p = .48, 95%CI [—.02, .06],

revealed no significant mediation.
CRP as a Mediator

In addition to including age, gender, immigrant-origin and maternal education level as
covariates, a variable controlling for the effect of batches was added to all mediated path models
with CRP as the mediator to account for differences attributed to the processing of CRP on
different occasions. A fifth mediated path model evaluated the indirect effects of perceived stress

on depressive symptoms via CRP (see Figure 5). The model fit with the data was good: y* (11) =
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12.08, p =0.36; RMSEA = 0.02 [90% C.I. = 0.00 — 0.08]; CFI1 =0.99; TFI = 0.99; SRMR =
0.04. Results indicate that perceived stress was associated positively with depressive symptoms
(= .66, p <.001), but was not significantly associated with CRP (5 =-.06, p = .49). CRP was
not significantly associated with depressive symptoms (5 =.01, p = .92). A test of the indirect
effect of CRP via the pathway from perceived stress, f = 0.00, p = .95, 95%CI [-.02, .02],

revealed no significant mediation.

A sixth mediated path model evaluated the indirect effects of perceived discrimination on
depressive symptoms via CRP (see Figure 6). The model fit with the data was good: y* (12) =
9.65, p = 0.65; RMSEA = 0.00 [90% C.I. = 0.00 — 0.06]; CFI = 1.00; TFI = 1.00; SRMR = 0.04.
Results indicate that perceived discrimination was associated positively with depressive
symptoms (£ = .37, p <.001), but was not significantly associated with CRP (= .13, p =.19).
CRP was not significantly associated with depressive symptoms (f =-.11, p = .22). A test of the
indirect effect of CRP via the pathway from perceived discrimination, = -0.01, p = .45, 95%CI

[-.06, .01], revealed no significant mediation.

A seventh mediated path model evaluated the indirect effects of perceived stress on
anxiety symptoms via CRP (see Figure 7). The model fit was good: ¥* (11) = 10.71, p = 0.47;
RMSEA =0.00 [90% C.I. = 0.00 — 0.08]; CFI = 1.00; TFI = 1.00; SRMR = 0.04. Results
indicate that perceived stress was associated positively with anxiety symptoms (5 = .67, p <
.001), but was not significantly associated with CRP (f =-.07, p = .45). CRP was not
significantly associated with anxiety symptoms (5 = .06, p = .36). A test of the indirect effect of
CRP via the pathway from perceived stress, f =-.004, p = .65, 95%CI [-.03, .01], revealed no

significant mediation.
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An eighth mediated path model evaluated the indirect effects of perceived discrimination
on anxiety symptoms via CRP (see Figure 8). The model fit was good: y* (12) = 9.44, p = 0.67;
RMSEA =0.00 [90% C.I. = 0.00 — 0.06]; CFI = 1.00; TFI = 1.00; SRMR = 0.04. Results
indicate that perceived discrimination had a significant positive association with anxiety
symptoms (f =.27, p <.001), but was not significantly associated with CRP (f = .11, p = .24).
CRP was not significantly associated with anxiety symptoms (5 =-.05, p =.60). A test of the
indirect effect of CRP via the pathway from perceived discrimination, f = -.005, p = .70, 95%CI

[-.04, .02], revealed no significant mediation.
Alternative Mediated Path Models

For each hypothesized mediated path model, the competing model for which the outcome
variable (anxiety or depressive symptoms) was replaced with the mediator variable was
estimated. For example, for the first mediation model, the alternative model evaluated the
indirect effects of perceived stress on DCS via depressive symptoms. No significant indirect

effects were found for any of the alternative mediated path models (see supplemental materials).

Hypothesis 3: Moderating effects of cultural socialization on the direct and indirect effects of

psychosocial stress on internalizing symptoms

Given that no significant indirect effects were found for the mediated path models,
moderated mediation path models were not evaluated. Instead, we conducted path models
evaluating the moderating effects of cultural socialization on the direct effects of psychosocial
stress (i.e., perceived stress, perceived discrimination) on internalizing symptoms and
physiological functioning.

A path model evaluated the moderating role of cultural socialization on the direct effects

of perceived stress and perceived discrimination on depressive symptoms. The model fit was

22



good: % (24) =24.21, p = 0.45; RMSEA = 0.01 [90% C.I. = 0.00 — 0.06]; CFI = 1.00; TFI =
1.00; SRMR = 0.05. Results indicate that perceived stress and cultural socialization were
significantly associated with anxiety symptoms (5 = .94, p <.001; f=-.18, p <.01,
respectively), but perceived discrimination was not (f = .03, p = .90). There were no significant

moderation effects for cultural socialization (see Table 3).

A second path model evaluated the moderating role of cultural socialization on the direct
effects of perceived stress and perceived discrimination on anxiety symptoms. The model fit was
good: ¥ (24) = 23.54, p = 0.49; RMSEA = 0.00 [90% C.I. = 0.00 — 0.06]; CFI = 1.00; TFI =
1.00; SRMR = 0.04. Results indicate that perceived stress and perceived discrimination were
significantly associated with anxiety symptoms (f =.77, p <.001; f =-.43, p <.05,
respectively), but cultural socialization was not (f = -.05, p = .44). Cultural socialization did not
moderate the association between perceived stress and anxiety symptoms (b = -.05, p = .56).
However, there was a significant interaction between cultural socialization and perceived
discrimination on anxiety symptoms. Specifically, perceived discrimination was not associated
significantly with anxiety symptoms at low levels of cultural socialization, but perceived
discrimination was associated positively with anxiety symptoms at high levels of cultural
socialization (see Table 3 and Figure 9).

A third path model evaluated the moderating role of cultural socialization on the direct
effects of perceived stress and perceived discrimination on DCS. The model fit was acceptable:
v (24) =24.15, p = 0.45; RMSEA = 0.01 [90% C.I. = 0.00 — 0.06]; CFI = 0.00; TFI = 1.00;
SRMR = 0.04. Results indicate no significant direct or interactive effects predicting DCS (see

Table 4).
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A fourth path model evaluated the moderating role of cultural socialization on the direct
effects of perceived stress and perceived discrimination on CRP. The model fit was good: ¥* (24)
=24.13, p=0.45; RMSEA = 0.01 [90% C.I. = 0.00 — 0.06]; CF1 =0.98; TFI = 0.99; SRMR =
0.04. Perceived stress was significantly associated with CRP (5 = .62, p <.05), but perceived
discrimination and cultural socialization were not (f =-.42, p=.17; f =-.02, p = .84,
respectively). However, cultural socialization had significant interactions with perceived stress
and perceived discrimination in predicting CRP (see Table 4). Specifically, perceived stress and
CRP did not have a significant association at low levels of cultural socialization but perceived
stress and CRP were negatively associated at high levels of cultural socialization (see Figure 10).
In addition, perceived discrimination and CRP did not have a significant association at low levels
of cultural socialization but perceived discrimination and CRP was associated positively at high

levels of cultural socialization (see Figure 11).
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Chapter 4: Discussion

Psychosocial stress, including perceived stress and perceived discrimination, negatively
impacts mental health outcomes in Black emerging adults. However, little is known about the
potential physiological mechanisms through which psychosocial stress impacts internalizing in
this population as well as the sociocultural moderators of these associations. The current study
examined the mediating and moderating role of physiological functioning and cultural
socialization, respectively, on the relations between psychosocial stress (i.e., general and race-
related) and internalizing symptoms (i.e., anxiety and depression). Cumulatively, findings
indicate that the different types of psychosocial stress uniquely contributed to internalizing
symptoms and physiological functioning, but physiological functioning did not mediate the
association between psychosocial stress and internalizing symptoms. Moreover, cultural
socialization moderated the effects of psychosocial stress on mental and physiological health

outcomes.

Unique Contributions of Perceived Stress and Perceived Discrimination on Internalizing

Symptoms

Hypothesis 1 was partially supported with results indicating that perceived stress and
perceived discrimination had unique effects on depressive symptoms. However, the effect of
perceived stress was stronger than the effect of perceived discrimination. These findings suggest
that Black emerging adults who reported higher levels of stress or discrimination were more
likely to endorse higher levels of depressive symptoms. These results replicate previous research
findings indicating that perceived stress had a stronger influence on internalizing symptoms than
perceived discrimination in Black youth (Gaylord-Harden & Cunningham, 2009; Sellers et al.,

2003), which could be because perceived stress captures most of the variance in internalizing
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that could be explained by perceived discrimination. They are also consistent with findings that
discrimination is a unique and salient stressor that contributes to depressive symptoms in Black

youth (Bernard et al., 2022; Estrada-Martinez et al., 2012).

Similar findings emerged for anxiety symptoms. However, whereas perceived stress had
a unique effect on anxiety symptoms, the association between perceived discrimination and
anxiety symptoms was not significant after controlling for the effect of perceived stress and
study covariates. Overall, these findings suggest that Black emerging adults who reported higher
levels of generalized stress were more likely to endorse higher levels of anxiety symptoms but
that this was not true for discrimination. Although the effect of generalized stress is consistent
with previous literature, the finding that perceived discrimination was not related to anxiety
symptoms is inconsistent with literature on Black youth. Specifically, previous research has
shown that perceived discrimination was uniquely related to anxiety symptoms even after
controlling for the effects of generalized stress (Gaylord-Harden et al., 2009) and other ACEs
(Bernard et al., 2022). This could be due to several reasons. First, it could be related to the
characteristics of our sample (i.e., the majority of the sample was females who usually report
relatively high levels of anxiety; Leach et al., 2008). Second, the assessment periods of the PSS
(i.e., past month) and GAD-7 (i.e., past week) have overlap whereas the EDS did not assess for a
specific time period. Third, anxiety symptoms that are more common in Black individuals, such
as hypervigilance and somatic complaints (Lewis-Fernandez et al., 2011), were not assessed by

the GAD-7 scale.

Mediating Effects of Physiological Functioning

Hypothesis 2, which posited that flatter diurnal cortisol slopes and higher levels of C-

reactive protein would mediate the effects of perceived stress and perceived discrimination on
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anxiety and depressive symptoms, was not supported because no significant indirect effects were
found. These findings add to the literature of mixed findings. For example, in samples
comprising of mostly White youth, cortisol was a significant mediator in the link between stress
and internalizing symptoms (Stroud et al., 2019; Duprey et al. 2021), but not in other studies
(Lecarie et al., 2022). Additionally, a study examining inflammation as a mediator in the link
between adversity and youth internalizing symptoms found a significant indirect effect through

Interleukin-6, but not C-reactive protein (Flouri et al., 2019).

In general, the lack of significant indirect effects may be attributed to the non-significant
associations between physiological functioning (DCS and CRP) and internalizing symptoms.
These findings could also suggest that the link between physiological functioning and
internalizing symptoms have not “come online” in our sample of relatively physically healthy
young adults. Prior studies have found these effects in community samples and at-risk
populations (Adam et al., 2017; Cicchetti et al., 2015; Furman et al., 2019; Kim et al., 2022;
Osimo et al., 2019; Rohleder, 2014). However, the current sample was comprised of college
students in which a majority were from educated families (i.e., mothers with post-high school
degrees). Previous research has shown that socioeconomic status tends to be protective for both

mental and physiological health outcomes in Black populations (Allen et al., 2019).

Additionally, lack of significant indirect effects may be due to insufficient power
provided by the current sample size. Although Fritz & MacKinnon (2007) estimated that a
sample size of 148 is required to detect effect sizes of 0.26 in mediation analyses, an estimated
sample size of 462 is needed to detect small effects (e.g., 0.14). Thus, our current sample of 187

participants may not have provided enough power to detect small indirect effects.
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Perceived Stress, Physiological Functioning, and Internalizing Symptoms

Although perceived stress did not have an indirect effect on internalizing symptoms
through diurnal cortisol slope, perceived stress was positively associated with diurnal cortisol
slope. Findings revealed that Black emerging adults who reported higher levels of perceived
stress were more likely to have flatter diurnal slopes, an indicator of physiological dysregulation.
These results are consistent with previous empirical findings (Koss et al., 2016). In contrast,
perceived stress was not related to C-reactive protein, which is inconsistent with research linking
psychosocial stress and C-reactive protein (Slopen et al., 2013). One explanation for the
significant association with cortisol slope but not with C-reactive protein is that diurnal cortisol
slope and C-reactive protein operate in different time scales. Cortisol reactivity and production is
a primary mediator that reflects a more immediate neurobiological response to stress, whereas C-
reactive protein is a secondary outcome that reflects more downstream neurobiological processes
(Amasi-Hartoonian et al., 2022). Thus, diurnal slope may be a reflection of an immediate
physiological response to perceived stress as measured by the PSS (i.e., past month perceived
stress). In contrast, C-reactive protein is further removed and reflects physiological functioning

that may be influenced by earlier periods of stress exposure which were not captured by the PSS.

Although perceived stress was not directly associated with C-reactive protein, we found
that cultural socialization moderated the influence of perceived stress on C-reactive protein.
Black emerging adults who experienced low perceived stress and endorsed high levels of cultural
socialization had higher levels of C-reactive protein, whereas individuals who experienced high
levels of stress and endorsed high levels of cultural socialization had lower levels of C-reactive
protein. There were no differences found among individuals who endorsed low levels of cultural

socialization. These findings partially supported hypothesis 3, which posited that cultural
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socialization would buffer the negative effects of psychosocial stress. These findings are
consistent with prior literature (Saleem et al., 2023; C. D. Williams et al., 2023), and indicate
that cultural socialization can serve as a protective factor for Black emerging adults’ immune
functioning when they experience higher levels of perceived generalized stress. Cultural
socialization did not moderate the effects of perceived stress on diurnal slope or internalizing

symptoms.

Perceived Discrimination, Physiological Functioning, and Internalizing Symptoms

Perceived discrimination was not directly associated with diurnal cortisol slope nor C-
reactive protein. These results are inconsistent with previous findings indicating that perceived
discrimination was significantly associated with flatter diurnal slopes (Adam et al., 2015) and
higher levels of C-reactive protein (Goosby et al., 2015; Sims et al., 2020) in Black youth and
adults. However, we found that cultural socialization moderated the effects of perceived
discrimination on C-reactive protein. Specifically, Black emerging adults who experienced low
levels of perceived discrimination and endorsed high levels of cultural socialization had lower
levels of C-reactive protein, whereas Black emerging adults who experienced high levels of
perceived discrimination and endorsed high levels of cultural socialization, had higher levels of
C-reactive protein. No differences were found among youth who endorsed lower levels of

cultural socialization.

Similar patterns emerged for the effects of perceived discrimination on anxiety
symptoms, but not depressive symptoms. Cultural socialization moderated the association
between perceived discrimination and anxiety symptoms, such that Black emerging adults who
experienced low levels of perceived discrimination and endorsed high levels of cultural

socialization reported lower levels of anxiety symptoms, whereas Black emerging adults who
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experienced high levels of perceived discrimination and endorsed high levels of cultural

socialization reported higher levels of anxiety symptoms.

Although these findings contradict our initial hypothesis (hypothesis 3) that cultural
socialization would be protective for youth mental and physiological health outcomes who are
exposed to psychosocial stress, they are congruent with some evidence suggesting that resilience
processes (e.g., educational attainment, communalistic coping, ethnic-racial identity) are
protective against low levels of perceived discrimination, but not moderate or high levels of
discrimination (Allen et al., 2019; Christophe et al., 2019; Gaylord-Harden & Cunningham,
2009). Nonetheless, there is also evidence of resilience processes that are protective against high
levels of discrimination (e.g., nurturant-involved parenting, parental emotional support; prosocial

peers; Brody et al., 2014; Wiggins et al., 2023).

Our findings are novel, in part, because they provide evidence that these moderation
patterns are consistent across both mental and physiological health outcomes. These findings
also revealed that cultural socialization might operate as a risk or protective process depending
on the type and levels of stress that Black emerging adults are facing. For instance, it appears
that cultural socialization may protect emerging adults against high levels of perceived stress but
may not protect them if they surpass or experience a certain threshold of discriminatory stress.
Future research with larger samples should replicate these findings to determine what could
explain these incongruencies as well as investigate what resilience processes can protect youth

from high levels of perceived discrimination.

Strengths and Limitations

The current study has several strengths. First, it examines risk and resilience processes at

multiple levels of analysis (i.e., psychological, physiological, cultural) to gain a more holistic
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understanding of how psychosocial stress impacts mental and physiological health outcomes in
Black emerging adults. Second, this is one of the first study to evaluate physiological functioning
(diurnal slope and C-reactive protein) as mediators in the links between psychosocial stress and
internalizing symptoms, extending the literature on the potential physiological mechanisms of
generalized stress and discriminatory stress in Black emerging adults. Third, our measures of
stress accounted for generalized stress and identity-related stress given their relevance to Black
youth, which allowed us to bolster and extend the literature by comparing their effects on mental

and physiological health outcomes.

Despite these strengths, findings should be considered in the context of several
limitations. First, we used cross-sectional data to evaluate associations among psychosocial
stress, physiological functioning, internalizing symptoms, and cultural socialization. Temporal
precedence cannot be established with cross-sectional data, which reduces confidence in the
directionality of our results. To account for these issues, we evaluated alternative competing
models for each mediated path analysis; however, longitudinal data is essential to evaluate

mediation models (Maxwell et al., 2011).

Second, the self-report questionnaire measuring perceived discrimination (i.e., Everyday
Discrimination Scale) assesses discrimination due to any form of identity. Thus, although racial
discrimination is highly relevant to Black emerging adults, the EDS may not fully capture race-
related stress. Future research should consider using a more valid measure of racial

discrimination.

Third, the study sample is a convenience sample of college students that agreed to a
blood draw. Given that college students are usually more affluent and do not reflect the

heterogeneity evident in community samples, our findings may not be generalizable to other
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Black emerging adults living in the U.S. Moreover, 96% of the study sample attended a PWI,
which may explain our findings that cultural socialization exacerbated the effects of perceived
stress. Thus, results of the current study may not generalize to students at HBCUs given
differences in cultural and contextual experiences (Mitchell, 2018). Future research should
evaluate whether similar findings exist among emerging adults attending HBCUs. Despite the
sample limitation, the findings are relevant to college students, given that this population
experiences higher rates of stress and internalizing symptoms than the general public (Richards

etal., 2021).

Finally, the current study did not examine heterogeneity within our Black emerging adult
sample. Within group differences in ethnicity, national origin, gender, religiosity, immigrant
generational status, sexual orientation and more are important to consider as Black emerging
adults are not a monolith and considering other identities that intersect with race is critical to our

empirical understanding of socioemotional development in this population.

Future Directions

Further research and replication of this work is required to be confident in the study
findings. Specifically, utilizing longitudinal data to examine mechanisms will allow researchers
to examine the reciprocal transactions and directionality among psychosocial stress,
physiological functioning, and mental health outcomes. Evaluating the mechanisms through
which psychosocial stress affects physiological functioning, and internalizing symptoms may

have novel treatment implications for the mental and physical health outcomes of Black youth.

To understand heterogeneity within Black youth and emerging adults, researchers should
also consider other intersecting identities (e.g., Black immigrant-origin youth, queer Black

youth) and identify the additional types of stress that may be unique to these specific groups. For
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example, research on Black immigrant-origin youth can examine acculturative stress in addition
to generalized stress and discriminatory stress given their exposure to anti-Blackness and

xenophobia.

Future research should also consider other sociocultural protective factors and continue to
incorporate a strengths-based approach to studying marginalized populations’ mental and
physical health. Although this study focused on one type of racial-ethnic socialization strategy,
future studies can examine other dimensions, such as promotion of mistrust, preparation for bias

and egalitarianism, or various dimensions of ethnic-racial identity (Umafia-Taylor & Hill, 2020).

Implications

One of the implications from this study is that generalized and discriminatory stress are
both relevant to Black emerging adult’s internalizing symptoms. Thus, intervention efforts and
clinical practitioners should consider both types of stress in the treatment process for this
population. Clinicians assessing clients for stress should incorporate brief measures of
discrimination as this could improve treatment efficacy. Additionally, while it is important to
provide Black youth with the tools and resources to cope with generalized and discriminatory
stress, clinicians, researchers, and policy makers should engage in ongoing efforts to develop and
support effective prevention programs that can be easily disseminated and implemented in
communities that are known to perpetrate interpersonal discrimination. One example of this is
The Identity Project, an intervention that promotes adolescents’ ethnic-racial identity exploration
and resolution, which has had promising results in promoting positive psychosocial functioning
among youth (Umafia-Taylor, 2018; Umafia-Taylor et al., 2018). Further, chronic stress exposure
such as discrimination is a byproduct of systemic and institutional inequalities; therefore, it is

important that intervention efforts aimed at reducing sociocultural stress are sustainable and
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disseminated in different socioecological contexts (e.g., schools, churches, neighborhoods,
workplaces). Finally, our findings indicated that cultural socialization can be helpful or harmful
depending on the context (i.e., the type of stress one is facing and the severity of that stress).
Thus, it is important for clinicians and researchers to determine under what conditions, cultural

socialization strategies should be facilitated to combat different types of environmental stressors.
Conclusion

Few studies have examined the direct and indirect effects of both generalized stress and
discriminatory stress on internalizing symptoms or account for the moderating role of cultural
socialization on these links in Black emerging adults. Findings from this study suggest that
generalized stress and discriminatory stress both contribute to depressive symptoms and
physiological functioning in Black emerging adults. Therefore, both types of stress should be
considered in therapeutic treatment and intervention efforts for this population. Cultural
socialization also appears to protect against or exacerbate the negative effects of stress on youth
mental and physiological health outcomes depending on type and severity of the psychosocial
stressor. Thus, although cultural socialization can be promotive and protective, our research
findings suggest that Black emerging adults should not solely rely on cultural socialization
practices to protect them from high levels of discrimination as this might be detrimental to both
their mental and physiological well-being. Future research should examine how other types of
psychosocial stress (e.g., acculturative stress), mediating mechanisms (e.g., coping, rumination,
sleep) and resilience processes (e.g., social support, education level, ethnic-racial identity) may

impact the mental and physiological health outcomes of Black emerging adults.
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Tables and Figures

Table 1. Demographic and Descriptive Statistics. N=187 (Unless otherwise specified)

Variable
Participant Demographics N (%)
Age? 18 40 (21.4)
19 38 (20.3)
20 43 (23.0)
21 34 (18.2)
22 19 (10.2)
23 9(4.8)
24 2(1.1)
25 1(0.5)
Gender Female 125 (66.8)
Male 53 (28.3)
Non-binary 8(4.3)
Prefer not to say 1(0.5)
Immigrant-Origin Status Yes 124 (66.3)
No 63 (33.7)
Maternal Education Level  Less than high school 8(4.3)
High school diploma or GED 48 (25.7)
Vocational or technical school graduate 8(4.3)
Associate degree 8(4.3)
Bachelor’s degree 53(28.3)
Master’s degree 41 (21.9)
Professional degree: MD, JD, PhD (etc.) 18 (9.6)
Not applicable 3(1.6)
Family Income Less than $25,000 26 (13.9)
$25,000-$50,000 30 (16.0)
$50,000-$100,000 38 (20.3)
$100,000-$200,000 28 (15.0)
More than $200,000 13 (7.0)
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I don’t know

Variables of Interest
Mean PSS (SD)*®
Mean EDS (SD)®
Mean DCS (SD)¢©
Mean CRP (SD) ¢
Mean ANX (SD)¢
Mean DEP (SD)f
Mean FESM (SD)

52 (27.8)

M (SD); Range

2.16 (0.67); 0.4-3.7
1.47 (0.93); 0.0-4.4
-0.47 (0.37); -1.4-0.7
0.20 (0.27); 0.002-1.5
1.37 (0.88); 0-3

1.01 (0.55); 0.05-2.45
2.89 (0.84); 0.16-3.99

Note. *p<.05, ** p<.01, *** p<.001.
ap=186. "n=185.n=125. 9n=143.°n=183. fn=180.
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Table 2. Bivariate Correlations. N=187 (Unless otherwise specified)

Variable 1 2 3 4 5 6 7 8 9 10
1. Age -

2. Gender -0.19** -

3. Immigrant Origin 0.16* -0.03 -

4. Maternal Education -0.10 0.8 -0.10 -

Level

5. Perceived Stress 0.09 0.07 -0.16* -0.01 -

6. Perceived 0.08 -0.12 0.02 -0.05 0.33%*

Discrimination

7. Diurnal Cortisol -0.03 0.08 0.04 0.12 0.18%* 0.10 -

Slope

8. C-reactive Protein 0.03 0.08 0.09 -0.07 0.02 0.16 -0.10 -

9. Anxiety Symptoms  0.01 0.12 0.08 -0.12 0.66** 0.25%* 0.16 0.08 -

10. Depressive 0.004 0.06 0.09 -0.01 0.66** 0.35%* 0.15 -0.05 0.73%* -
Symptoms

11. Cultural -0.16*  0.12 - 20%* 0.02 -0.09 -.02 -0.03 0.06 -0.07 -0.21%*

Socialization

Note. Gender is coded as Female (1) and Male/Non-binary (0); Immigrant-Origin Status is coded as Yes (1) and No (0).

*p<.05, **p <01
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Table 3. Path Model with Perceived Stress, Perceived Discrimination and Cultural Socialization
Predicting Internalizing Symptoms

Depressive Symptoms Anxiety Symptoms
Variable b SE b SE
Intercept 3.07%** .79 1.81* .79
Age -.06 .06 -.02 .06
Gender .05 .06 .09 .06
Immigrant-Origin Status .05 .06 .04 .06
Maternal Education Level -.002 .05 - 11* .05
PSS 94k .20 JTEEH 21
EDS .03 21 -43* 21
FESM - 18%* .06 -.05 .06
PSS X FESM -.24 21 -.12 21
EDS X FESM 15 21 ST 21

Note. SE = standard error; PSS = perceived stress; EDS = perceived discrimination; FESM =
cultural socialization.

*p<.05.**p<.0l. *** p<.001
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Table 4. Path Model with Perceived Stress, Perceived Discrimination and Cultural Socialization
Predicting Physiological Functioning

Diurnal Cortisol Slope C-Reactive Protein
Variable b SE b SE
Intercept -1.16 1.35 -1.13 1.24
Age -.02 .09 -.04 .09
Gender .05 10 .09 .08
Immigrant-Origin Status .06 .10 -.14 .08
Maternal Education Level A1 .09 -.01 .07
PSS 31 42 62% .30
EDS -.28 47 -42 .30
FESM -.04 A1 -.02 .08
PSS X FESM -.16 42 - 81%* 29
EDS X FESM 33 46 .65% 31

Note. SE = standard error; PSS = perceived stress; EDS = perceived discrimination; FESM =
cultural socialization.

*p<.05.**p<.0l. *** p<.001
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Figure 1. Mediated Path Analysis Model of the Indirect Effect of Perceived Stress on Depressive
Symptoms via DCS
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients. IE = Indirect Effect; PSS =
Perceived Stress; DCS = Diurnal Cortisol Slope; DEP = Depressive Symptoms

*p<.05, **p <.01, ***p<.001
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Figure 2. Mediated Path Analysis Model of the Indirect Effect of Perceived Discrimination on
Depressive Symptoms via DCS
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients. EDS = Perceived

Discrimination
*p<.05, **p <.01, ***p<.001
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Figure 3. Mediated Path Analysis Model of the Indirect Effect of Perceived Stress on Anxiety
Symptoms via DCS

IE: .004, 95%CI [-.03, .04]
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients. ANX = Anxiety
Symptoms

*p<.05, **p <.01, ***p<.001
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Figure 4. Mediated Path Analysis Model of the Indirect Effect of Perceived Discrimination on
Anxiety Symptoms via DCS

[E: .01, 95%Cl [-.02,.06]

~ DCS f.

EDS

Age

Gend
er

Imm.
Orig.

Mat.
Edu.

Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001
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Figure 5. Mediated Path Analysis Model of the Indirect Effect of Perceived Stress on Depressive
Symptoms via CRP
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001
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Figure 6. Mediated Path Analysis Model of the Indirect Effect of Perceived Discrimination on
Depressive Symptoms via CRP
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001
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Figure 7. Mediated Path Analysis Model of the Indirect Effect of Perceived Stress on Anxiety
Symptoms via CRP

IE: -.004, 95%CI [-.03, .01]
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001

46



Figure 8. Mediated Path Analysis Model of the Indirect Effect of Perceived Discrimination on
Anxiety Symptoms via CRP
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001
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Figure 9. Interactive Effect of Perceived Discrimination and Cultural Socialization on Anxiety
Symptoms
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Figure 10. Interactive Effect of Perceived Stress and Cultural Socialization on C-Reactive
Protein
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Figure 11. Interactive Effect of Perceived Discrimination and Cultural Socialization on C-
Reactive Protein
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Supplemental Materials

Alternative Mediation Model Results

Figure 1. Mediated Path Analysis Model of the Indirect Effect of Perceived Stress on DCS via
Depressive Symptoms
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: = 1.00; TFI = 1.00; SRMR = 0.04

Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, **p <.01, ***p<.001
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Figure 2. Mediated Path Analysis Model of the Indirect Effect of Perceived Discrimination on
DCS via Depressive Symptoms
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001
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Figure 3. Mediated Path Analysis Model of the Indirect Effect of Perceived Stress on DCS via
Anxiety Symptoms
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001
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Figure 4. Mediated Path Analysis Model of the Indirect Effect of Perceived Discrimination on
DCS via Anxiety Symptoms
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001
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Figure 5. Mediated Path Analysis Model of the Indirect Effect of Perceived Stress on CRP via
Depressive Symptoms
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001
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Figure 6. Mediated Path Analysis Model of the Indirect Effect of Perceived Discrimination on
CRP via Depressive Symptoms
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001

56



Figure 7. Mediated Path Analysis Model of the Indirect Effect of Perceived Stress on CRP via
Anxiety Symptoms
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001
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Figure 8. Mediated Path Analysis Model of the Indirect Effect of Perceived Discrimination on
CRP via Anxiety Symptoms
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Note. Covariates are age, gender, immigrant-origin background and maternal education level.
Coefficients presented are standardized linear regression coefficients.

*p<.05, ¥*p <.01, ***p<.001

58



References

Adam, E. K., Heissel, J. A., Zeiders, K. H., Richeson, J. A., Ross, E. C., Ehrlich, K. B., Levy, D.
J., Kemeny, M., Brodish, A. B., Malanchuk, O., Peck, S. C., Fuller-Rowell, T. E., &
Eccles, J. S. (2015). Developmental histories of perceived racial discrimination and
diurnal cortisol profiles in adulthood: A 20-year prospective study.

Psychoneuroendocrinology, 62, 279-291. https://doi.org/10.1016/j.psyneuen.2015.08.018

Adam, E. K., & Kumari, M. (2009). Assessing salivary cortisol in large-scale, epidemiological
research. Psychoneuroendocrinology, 34(10), 1423-1436.

https://doi.org/10.1016/j.psyneuen.2009.06.011

Adam, E. K., Quinn, M. E., Tavernier, R., McQuillan, M. T., Dahlke, K. A., & Gilbert, K. E.
(2017). Diurnal cortisol slopes and mental and physical health outcomes: A systematic
review and meta-analysis. Psychoneuroendocrinology, 83, 25—41.
https://doi.org/10.1016/j.psyneuen.2017.05.018

Adams, S. H., Schaub, J. P., Nagata, J. M., Park, M. J., Brindis, C. D., & Irwin, C. E. (2022).
Young Adult Anxiety or Depressive Symptoms and Mental Health Service Utilization
During the COVID-19 Pandemic. Journal of Adolescent Health, 70(6), 985-988.
https://doi.org/10.1016/j.jadohealth.2022.02.023

Allen, A. M., Thomas, M. D., Michaels, E. K., Reeves, A. N., Okoye, U., Price, M. M., Hasson,
R. E., Syme, S. L., & Chae, D. H. (2019). Racial discrimination, educational attainment,
and biological dysregulation among midlife African American women.

Psychoneuroendocrinology, 99, 225-235. https://doi.org/10.1016/j.psyneuen.2018.09.001

59



Amasi-Hartoonian, N., Sforzini, L., Cattaneo, A., & Pariante, C. M. (2022). Cause or
consequence? Understanding the role of cortisol in the increased inflammation observed

in depression. Current Opinion in Endocrine and Metabolic Research, 24, 100356.

https://doi.org/10.1016/j.coemr.2022.100356

Anderson, E. R., & Mayes, L. C. (2010). Race/ethnicity and internalizing disorders in youth: A
review. Clinical Psychology Review, 30(3), 338-348.
https://doi.org/10.1016/j.cpr.2009.12.008

Baik, S. H., Fox, R. S., Mills, S. D., Roesch, S. C., Sadler, G. R., Klonoff, E. A., & Malcarne, V.
L. (2019). Reliability and validity of the Perceived Stress Scale-10 in Hispanic
Americans with English or Spanish language preference. Journal of Health Psychology,
24(5), 628—639. https://doi.org/10.1177/1359105316684938

Benner, A. D., Wang, Y., Shen, Y., Boyle, A. E., Polk, R., & Cheng, Y.-P. (2018). Racial/ethnic
discrimination and well-being during adolescence: A meta-analytic review. American

Psychologist, 73(7), 855—883. https://doi.org/10.1037/amp0000204

Bentler, P. M. (1990). Comparative fit indexes in structural models. Psychological Bulletin,

107(2), 238-246. https://doi.org/10.1037/0033-2909.107.2.238

Bentley, K. H., Franklin, J. C., Ribeiro, J. D., Kleiman, E. M., Fox, K. R., & Nock, M. K. (2016).
Anxiety and its disorders as risk factors for suicidal thoughts and behaviors: A meta-
analytic review. Clinical Psychology Review, 43, 30—46.

https://doi.org/10.1016/j.cpr.2015.11.008

Bernard, D. L., Calhoun, C. D., Banks, D. E., Halliday, C. A., Hughes-Halbert, C., & Danielson,
C. K. (2021). Making the “C-ACE” for a Culturally-Informed Adverse Childhood

Experiences Framework to Understand the Pervasive Mental Health Impact of Racism on

60



Black Youth. Journal of Child & Adolescent Trauma, 14(2), 233-247.

https://doi.org/10.1007/s40653-020-00319-9

Bernard, D. L., Smith, Q., & Lanier, P. (2022). Racial discrimination and other adverse
childhood experiences as risk factors for internalizing mental health concerns among
Black youth. Journal of Traumatic Stress, 35(2), 473—483.

https://doi.org/10.1002/jts.22760

Britt-Spells, A. M., Slebodnik, M., Sands, L. P., & Rollock, D. (2018). Effects of Perceived
Discrimination on Depressive Symptoms Among Black Men Residing in the United
States: A Meta-Analysis. American Journal of Men’s Health, 12(1), 52—63.
https://doi.org/10.1177/1557988315624509

Brody, G. H., Lei, M., Chae, D. H., Yu, T., Kogan, S. M., & Beach, S. R. H. (2014). Perceived
Discrimination Among African American Adolescents and Allostatic Load: A
Longitudinal Analysis With Buffering Effects. Child Development, 85(3), 989—1002.
https://doi.org/10.1111/cdev.12213

Carroll, J. F., Fulda, K. G., Chiapa, A. L., Rodriquez, M., Phelps, D. R., Cardarelli, K. M.,
Vishwanatha, J. K., & Cardarelli, R. (2009). Impact of Race/Ethnicity on the
Relationship Between Visceral Fat and Inflammatory Biomarkers. Obesity, 17(7), 1420—
1427. https://doi.org/10.1038/0by.2008.657

Chen, E., Yu, T., Brody, G. H., Lam, P. H., Goosby, B. J., & Miller, G. E. (2023).
Discrimination and Inflammation in Adolescents of Color. Biological Psychiatry Global
Open Science, 3(2), 204-212. https://doi.org/10.1016/j.bpsgos.2022.02.008

Christophe, N. K., Stein, G. L., Martin Romero, M. Y., Chan, M., Jensen, M., Gonzalez, L. M.,

& Kiang, L. (2019). Coping and Culture: The Protective Effects of Shift-&-Persist and

61



Ethnic-Racial Identity on Depressive Symptoms in Latinx Youth. Journal of Youth and

Adolescence, 48(8), 1592—-1604. https://doi.org/10.1007/s10964-019-01037-8

Cicchetti, D., Handley, E. D., & Rogosch, F. A. (2015). Child maltreatment, inflammation, and
internalizing symptoms: Investigating the roles of C-reactive protein, gene variation, and
neuroendocrine regulation. Development and Psychopathology, 27(2), 553-566.

https://doi.org/10.1017/S0954579415000152

Clark, R., Anderson, N. B., Clark, V. R., & Williams, D. R. (1999). Racism as a Stressor for

African Americans. American Psychologist.

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A Global Measure of Perceived Stress.

Journal of Health and Social Behavior, 24(4), 385-396. https://doi.org/10.2307/2136404

Cohen, S., Schwartz, J. E., Epel, E., Kirschbaum, C., Sidney, S., & Seeman, T. (2006).
Socioeconomic status, race, and diurnal cortisol decline in the Coronary Artery Risk
Development in Young Adults (CARDIA) Study. Psychosomatic Medicine, 68(1), 41—

50. https://doi.org/10.1097/01.psy.0000195967.51768.ea

Collegiate Mental Health. (2020). Center for Collegiate Mental Health (CCMH) 2019 Annual
Report. Publication No. STA 20-244. In Center for Collegiate Mental Health. Center for
Collegiate Mental Health. https://eric.ed.gov/?1d=ED602859

Conerly, R. C., Baker, F., Dye, J., Douglas, C. Y., & Zabora, J. (2002). Measuring Depression in
African American Cancer Survivors: The Reliability and Validity of the Center for
Epidemiologic Study—Depression (CES-D) Scale. Journal of Health Psychology, 7(1),
107-114. https://doi.org/10.1177/1359105302007001658

DEER, L. K., SHIELDS, G. S.,IVORY, S. L., HOSTINAR, C. E., & TELZER, E. H. (2018).
Racial/ethnic disparities in cortisol diurnal patterns and affect in adolescence.

62



Development and Psychopathology, 30(5), 1977-1993.

https://do1.0rg/10.1017/S0954579418001098

DeSantis, A. S., Adam, E. K., Doane, L. D., Mineka, S., Zinbarg, R. E., & Craske, M. G. (2007).
Racial/Ethnic Differences in Cortisol Diurnal Rhythms in a Community Sample of
Adolescents. Journal of Adolescent Health, 41(1), 3—13.

https://doi.org/10.1016/j.jadohealth.2007.03.006

Duprey, E. B., Oshri, A., Liu, S., Kogan, S. M., & Caughy, M. O. (2021). Physiological Stress
Response Reactivity Mediates the Link Between Emotional Abuse and Youth
Internalizing Problems. Child Psychiatry & Human Development, 52(3), 450—463.

https://doi.org/10.1007/s10578-020-01033-1

Estrada-Martinez, L. M., Caldwell, C. H., Bauermeister, J. A., & Zimmerman, M. A. (2012).
Stressors in Multiple Life-Domains and the Risk for Externalizing and Internalizing
Behaviors Among African Americans During Emerging Adulthood. Journal of Youth and

Adolescence, 41(12), 1600-1612. https://doi.org/10.1007/s10964-012-9778-3

Ewing, L., & Hamza, C. A. (2023). A Person-Centered Investigation Into the Co-Development
of Perceived Stress and Internalizing Symptoms Among Post-Secondary Students.
Journal of Youth and Adolescence, 52(4), 852—-865. https://doi.org/10.1007/s10964-023-

01738-1

Flouri, E., Francesconi, M., Papachristou, E., Midouhas, E., & Lewis, G. (2019). Stressful life
events, inflammation and emotional and behavioural problems in children: A population-
based study. Brain, Behavior, and Immunity, 80, 66—72.

https://doi.org/10.1016/j.bbi1.2019.02.023

63



Fritz, M. S., & MacKinnon, D. P. (2007). Required Sample Size to Detect the Mediated Effect.
Psychological Science, 18(3), 233-239. https://doi.org/10.1111/}.1467-
9280.2007.01882.x

Furman, D., Campisi, J., Verdin, E., Carrera-Bastos, P., Targ, S., Franceschi, C., Ferrucci, L.,
Gilroy, D. W., Fasano, A., Miller, G. W., Miller, A. H., Mantovani, A., Weyand, C. M.,
Barzilai, N., Goronzy, J. J., Rando, T. A., Effros, R. B., Lucia, A., Kleinstreuer, N., &
Slavich, G. M. (2019). Chronic inflammation in the etiology of disease across the life

span. Nature Medicine, 25(12), 1822—1832. https://doi.org/10.1038/s41591-019-0675-0

Gaylord-Harden, N. K., & Cunningham, J. A. (2009). The Impact of Racial Discrimination and
Coping Strategies on Internalizing Symptoms in African American Youth. Journal of

Youth and Adolescence, 38(4), 532—543. https://doi.org/10.1007/s10964-008-9377-5

Gaylord-Harden, N. K., Elmore, C. A., Campbell, C. L., & Wethington, A. (2011). An
Examination of the Tripartite Model of Depressive and Anxiety Symptoms in African
American Youth: Stressors and Coping Strategies as Common and Specific Correlates.
Journal of Clinical Child & Adolescent Psychology, 40(3), 360-374.
https://doi.org/10.1080/15374416.2011.563467

Gibbons, F. X., Fleischli, M. E., Gerrard, M., & Simons, R. L. (2018). Reports of perceived
racial discrimination among African American children predict negative affect and
smoking behavior in adulthood: A sensitive period hypothesis. Development and

Psychopathology, 30(5), 1629-1647. https://doi.org/10.1017/S0954579418001244

Goodwin, R. D., Weinberger, A. H., Kim, J. H., Wu, M., & Galea, S. (2020). Trends in anxiety

among adults in the United States, 2008—2018: Rapid increases among young adults.

64



Journal of Psychiatric Research, 130, 441-446.

https://doi.org/10.1016/;.jpsychires.2020.08.014

Goosby, B. J., Malone, S., Richardson, E. A., Cheadle, J. E., & Williams, D. T. (2015).
Perceived discrimination and markers of cardiovascular risk among low-income A frican
A merican youth. American Journal of Human Biology, 27(4), 546-552.

https://doi.org/10.1002/ajhb.22683

Harkness, K., & Hayden, E. (2020). The Oxford Handbook of Stress and Mental Health. Oxford

University Press.

Harris-Britt, A., Valrie, C. R., Kurtz-Costes, B., & Rowley, S. J. (2007). Perceived Racial
Discrimination and Self-Esteem in African American Youth: Racial Socialization as a
Protective Factor. Journal of Research on Adolescence, 17(4), 669—682.

https://doi.org/10.1111/5.1532-7795.2007.00540.x

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis:

Conventional criteria versus new alternatives. Structural Equation Modeling: A
Multidisciplinary Journal, 6(1), 1-55. https://doi.org/10.1080/10705519909540118

Hughes, D., Rodriguez, J., Smith, E. P., Johnson, D. J., Stevenson, H. C., & Spicer, P. (2006).
Parents’ ethnic-racial socialization practices: A review of research and directions for
future study. Developmental Psychology, 42(5), 747-770. https://doi.org/10.1037/0012-
1649.42.5.747

Hurd, N. M., Varner, F. A., Caldwell, C. H., & Zimmerman, M. A. (2014). Does perceived racial
discrimination predict changes in psychological distress and substance use over time? An
examination among Black emerging adults. Developmental Psychology, 50(7), 1910—

1918. https://doi.org/10.1037/a0036438

65



Hysenbegasi, A., Hass, S. L., & Rowland, C. R. (2005). The Impact of Depression on the

Academic Productivity of University Students. J Ment Health Policy Econ.

IBM Corp. (2020). IBM SPSS Statistics for Windows (Version 27.0) [Computer software]. IBM
Corp.

Jenness, J. L., Peverill, M., King, K. M., Hankin, B. L., & McLaughlin, K. A. (2019). Dynamic
associations between stressful life events and adolescent internalizing psychopathology in
a multiwave longitudinal study. Journal of Abnormal Psychology, 128(6), 596—609.

https://doi.org/10.1037/abn0000450

Jonker, I., Rosmalen, J. G. M., & Schoevers, R. A. (2017). Childhood life events, immune
activation and the development of mood and anxiety disorders: The TRAILS study.

Translational Psychiatry, 7(5), e1112—e1112. https://doi.org/10.1038/tp.2017.62

Kendler, K. S., Karkowski, L. M., & Prescott, C. A. (1999). Causal Relationship Between
Stressful Life Events and the Onset of Major Depression. American Journal of

Psychiatry, 156(6), 837-841. https://doi.org/10.1176/ajp.156.6.837

Kessler, R. C., Chiu, W. T., Demler, O., & Walters, E. E. (2005). Prevalence, Severity, and
Comorbidity of 12-Month DSM-IV Disorders in the National Comorbidity Survey

Replication. ARCH GEN PSYCHIATRY, 62.

Kilburn, K., Prencipe, L., Hjelm, L., Peterman, A., Handa, S., & Palermo, T. (2018).
Examination of performance of the Center for Epidemiologic Studies Depression Scale
Short Form 10 among African youth in poor, rural households. BMC Psychiatry, 18(1),

201. https://doi.org/10.1186/s12888-018-1774-z

Kim, I.-B., Lee, J.-H., & Park, S.-C. (2022). The Relationship between Stress, Inflammation, and
Depression. Biomedicines, 10(8), 1929. https://doi.org/10.3390/biomedicines10081929

66



Kirakosian, A. (n.d.). The Psychometric Properties of the GAD-7 with a Sample of African

American University Students. California State University, Northridge.

Koss, K. J., Mliner, S. B., Donzella, B., & Gunnar, M. R. (2016). Early adversity,
hypocortisolism, and behavior problems at school entry: A study of internationally

adopted children. Psychoneuroendocrinology, 66, 31-38.

https://doi.org/10.1016/j.psyneuen.2015.12.018

Kwon, E., Metzger, 1., & Kogan, S. M. (2022). Racial Discrimination and Conduct Problems
Among Black American Youth: The Moderating Effect of Ethnic Racial Socialization.
Journal of Adolescent Health, 71(4), 488—493.

https://doi.org/10.1016/j.jadohealth.2022.05.007

Lawrence, J. A., Kawachi, 1., White, K., Bassett, M. T., Priest, N., Masunga, J. G., Cory, H. J.,
Mita, C., & Williams, D. R. (2022). A systematic review and meta-analysis of the
Everyday Discrimination Scale and biomarker outcomes. Psychoneuroendocrinology,

142, 105772. https://doi.org/10.1016/j.psyneuen.2022.105772

Leach, L. S., Christensen, H., Mackinnon, A. J., Windsor, T. D., & Butterworth, P. (2008).
Gender differences in depression and anxiety across the adult lifespan: The role of
psychosocial mediators. Social Psychiatry and Psychiatric Epidemiology, 43(12), 983—
998. https://doi.org/10.1007/s00127-008-0388-z

Lecarie, E. K., Doane, L. D., Stroud, C. B., Walter, D., Davis, M. C., Grimm, K. J., & Lemery-
Chalfant, K. (2022). Does stress predict the development of internalizing symptoms in
middle childhood? An examination of additive, mediated, and moderated effects of early

family stress, daily interpersonal stress, and physiological stress. Developmental

Psychology, 58(10), 1849—-1862. https://doi.org/10.1037/dev0001400

67



Lee, D., Peckins, M. K., Heinze, J. E., Miller, A. L., Assari, S., & Zimmerman, M. A. (2018).
Psychological pathways from racial discrimination to cortisol in African American males
and females. Journal of Behavioral Medicine, 41(2), 208-220.

https://doi.org/10.1007/s10865-017-9887-2

Lee, E.-H. (2012). Review of the Psychometric Evidence of the Perceived Stress Scale. Asian

Nursing Research, 6(4), 121-127. https://doi.org/10.1016/j.anr.2012.08.004

Lewinsohn, P. M., Gotlib, I. H., & Seeley, J. R. (1997). Depression-related psychosocial
variables: Are they specific to depression in adolescents? Journal of Abnormal

Psychology, 106(3), 365-375. https://doi.org/10.1037/0021-843X.106.3.365

Lewis, T. T., Aiello, A. E., Leurgans, S., Kelly, J., & Barnes, L. L. (2010). Self-reported
experiences of everyday discrimination are associated with elevated C-reactive protein
levels in older African-American adults. Brain, Behavior, and Immunity, 24(3), 438—443.

https://doi.org/10.1016/j.bb1.2009.11.011

Lewis-Fernandez, R., Hinton, D. E., Laria, A. J., Patterson, E. H., Hofmann, S. G., Craske, M.
G., Stein, D. J., Asnaani, A., & Liao, B. (2011). Culture and the Anxiety Disorders:
Recommendations for DSM-V. Focus, 9(3), 351-368.
https://doi.org/10.1176/foc.9.3.foc351

Lipson, S. K., Zhou, S., Abelson, S., Heinze, J., Jirsa, M., Morigney, J., Patterson, A., Singh, M.,
& Eisenberg, D. (2022). Trends in college student mental health and help-seeking by

race/ethnicity: Findings from the national healthy minds study, 2013-2021. Journal of

Affective Disorders, 306, 138—147. https://doi.org/10.1016/j.jad.2022.03.038

Lopez, C. M., Andrews, A. R., Chisolm, A. M., de Arellano, M. A., Saunders, B., & Kilpatrick,

Dean. G. (2017). Racial/Ethnic Differences in Trauma Exposure and Mental Health

68



Disorders in Adolescents. Cultural Diversity & Ethnic Minority Psychology, 23(3), 382—

387. https://doi.org/10.1037/cdp0000126

Lupien, S. J., Ouellet-Morin, 1., Hupbach, A., Tu, M. T., Buss, C., Walker, D., Pruessner, J., &
McEwen, B. S. (2006). Beyond the stress concept: Allostatic load--a developmental

biological and cognitive perspective. In Developmental psychopathology: Developmental

neuroscience, Vol. 2, 2nd ed (pp. 578-628). John Wiley & Sons Inc.

MacCallum, R. C., Browne, M. W., & Sugawara, H. M. (1996). Power Analysis and
Determination of Sample Size for Covariance Structure Modeling. Psychological
Methods, 1(2), 130—145.

March-Llanes, J., Marqués-Feixa, L., Mezquita, L., Fananas, L., & Moya-Higueras, J. (2017).
Stressful life events during adolescence and risk for externalizing and internalizing

psychopathology: A meta-analysis. European Child & Adolescent Psychiatry, 26(12),

1409-1422. https://doi.org/10.1007/s00787-017-0996-9

Maxwell, S. E., Cole, D. A., & Mitchell, M. A. (2011). Bias in Cross-Sectional Analyses of
Longitudinal Mediation: Partial and Complete Mediation Under an Autoregressive
Model. Multivariate Behavioral Research, 46(5), 816—841.
https://doi.org/10.1080/00273171.2011.606716

McEwen, B. S. (1998). Protective and Damaging Effects of Stress Mediators. New England
Journal of Medicine, 338(3), 171-179. https://doi.org/10.1056/NEJM199801153380307

McLaughlin, K. A. (2020). Early Life Stress and Psychopathology. In K. Harkness & E. Hayden
(Eds.), The Oxford Handbook of Stress and Mental Health (pp. 45—74). Oxford

University Press.

69



McLaughlin, K. A., Hilt, L. M., & Nolen-Hoeksema, S. (2007). Racial/Ethnic Differences in
Internalizing and Externalizing Symptoms in Adolescents. Journal of Abnormal Child

Psychology, 35(5), 801-816. https://doi.org/10.1007/s10802-007-9128-1

Mitchell, C. R. (2018). The effects of type of institution (HBCU vs. PWI) and acculturation level
on minority status stress, perceived faculty support, persistent attitudes, and perception

of the university environment [Doctoral dissertation]. University of La Verne.

Monica A Longmore, S. P. N. (2015). Strained Dating Relationships: A Sense of Mattering and
Emerging Adults? Depressive Symptoms. Journal of Depression and Anxiety, s1.

https://doi.org/10.4172/2167-1044.S1-013

Muthén, L. K., & Muthén, B. (1998). Mplus User’s Guide [Computer software]. Muthén &

Muthén.

Neblett, E. W. (2008). “Say It Loud—I'm Black and I'm Proud”: Parents’ Messages about

Race, Racial Discrimination, and Academic Achievement in African American Boys.

Neblett, E. W. (2023). Racial, Ethnic, and Cultural Resilience Factors in African American
Youth Mental Health. Annual Review of Clinical Psychology, 19(1), 361-379.

https://doi.org/10.1146/annurev-clinpsy-072720-015146

Negriff, S. (2019). Depressive Symptoms Predict Characteristics of Online Social Networks.
Journal of Adolescent Health, 65(1), 101-106.

https://doi.org/10.1016/j.jadohealth.2019.01.026

Osimo, E. F., Baxter, L. J., Lewis, G., Jones, P. B., & Khandaker, G. M. (2019). Prevalence of
low-grade inflammation in depression: A systematic review and meta-analysis of CRP
levels. Psychological Medicine, 49(12), 1958—-1970.
https://doi.org/10.1017/S0033291719001454

70



Park, M., Choti, Y., Yasui, M., Hedeker, D., & Specificity, Commonality, and Generalizability in
Social-Emotional Development Special Section Editors. (2021). Racial discrimination
and the moderating effects of racial and ethnic socialization on the mental health of Asian
American youth. Child Development, 92(6), 2284—2298.

https://doi.org/10.1111/cdev.13638

Peterson, L. M., Stock, M. L., Monroe, J., Molloy-Paolillo, B. K., & Lambert, S. F. (2020).
Racial exclusion causes acute cortisol release among emerging-adult African Americans:
The role of reduced perceived control. The Journal of Social Psychology, 160(5), 658—

674. https://doi.org/10.1080/00224545.2020.1729685

Pieterse, A. L., Todd, N. R., Neville, H. A., & Carter, R. T. (2012). Perceived racism and mental
health among Black American adults: A meta-analytic review. Journal of Counseling

Psychology, 59(1), 1-9. https://doi.org/10.1037/a0026208

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behavior Research Methods,
40(3), 879—-891. https://doi.org/10.3758/BRM.40.3.879

Radloff, L. S. (1977). The CES-D Scale: A Self-Report Depression Scale for Research in the
General Population. Applied Psychological Measurement, 1(3), 385—401.
https://doi.org/10.1177/014662167700100306

Reid, B. M., Doom, J. R., Argote, R. B., Correa-Burrows, P., Lozoff, B., Blanco, E., & Gahagan,
S. (2020). Pathways to inflammation in adolescence through early adversity, childhood
depressive symptoms, and body mass index: A prospective longitudinal study of Chilean

infants. Brain, Behavior, and Immunity, 86, 4—13.

https://doi.org/10.1016/j.bb1.2019.06.003

71



Richards, J. M. (2021). The Pressure Cooker of Higher Education: Multiple Predictors of
Pressure to Succeed Among Today’s College Students.

Rohleder, N. (2014). Stimulation of Systemic Low-Grade Inflammation by Psychosocial Stress.
Psychosomatic Medicine, 76(3), 181-189.
https://doi.org/10.1097/PSY.0000000000000049

Saleem, F. T., Tyrell, F., Liu, L., & He, S. (2023). Ethnic-racial socialization, family climate,
and anxiety among African American and Latinx emerging adults. Journal of Family
Psychology, 37(4), 453—463. https://doi.org/10.1037/fam0001080

Sanchez, Y. M., Lambert, S. F., & Cooley-Strickland, M. (2013). Adverse Life Events, Coping
and Internalizing and Externalizing Behaviors in Urban African American Youth.
Journal of Child and Family Studies, 22(1), 38—47. https://doi.org/10.1007/s10826-012-
9590-4

Satorra, A. (2000). Scaled and adjusted restricted tests in multi-sample analysis of moment
structures. In Innovations in multivariate statistical analysis (pp. 233-247). Springer.

Schulenberg, J. E., Sameroff, A. J., & Cicchetti, D. (2004). The transition to adulthood as a
critical juncture in the course of psychopathology and mental health. Development and
Psychopathology, 16(04). https://doi.org/10.1017/S0954579404040015

Schwartz, S. J., Zamboanga, B. L., Luyckx, K., Meca, A., & Ritchie, R. A. (2013). Identity in
Emerging Adulthood: Reviewing the Field and Looking Forward. Emerging Adulthood,
1(2), 96—113. https://doi.org/10.1177/2167696813479781

Sellers, R. M., Caldwell, C. H., Schmeelk-Cone, K. H., & Zimmerman, M. A. (2003). Racial

Identity, Racial Discrimination, Perceived Stress, and Psychological Distress among

72



African American Young Adults. Journal of Health and Social Behavior, 44(3), 302.

https://doi.org/10.2307/1519781

Seo, E. J., Ahn, J.-A., Hayman, L. L., & Kim, C.-J. (2018). The Association Between Perceived
Stress and Quality of Life in University Students: The Parallel Mediating Role of
Depressive Symptoms and Health-Promoting Behaviors. Asian Nursing Research, 12(3),
190-196. https://doi.org/10.1016/j.anr.2018.08.001

Shanahan, L., Copeland, W. E., Costello, E. J., & Angold, A. (2011). Child-, adolescent- and
young adult-onset depressions: Differential risk factors in development? Psychological
Medicine, 41(11), 2265-2274. https://doi.org/10.1017/S0033291711000675

Sims, K. D., Sims, M., Glover, L. M., Smit, E., & Odden, M. C. (2020). Perceived
Discrimination and Trajectories of C-Reactive Protein: The Jackson Heart Study.
American Journal of Preventive Medicine, 58(2), 199-207.
https://doi.org/10.1016/j.amepre.2019.09.019

Slavich, G. M., & Irwin, M. R. (2014). From stress to inflammation and major depressive
disorder: A social signal transduction theory of depression. Psychological Bulletin,
140(3), 774-815. https://doi.org/10.1037/a0035302

Slopen, N., Kubzansky, L. D., McLaughlin, K. A., & Koenen, K. C. (2013). Childhood adversity
and inflammatory processes in youth: A prospective study. Psychoneuroendocrinology,
38(2), 188-200. https://doi.org/10.1016/j.psyneuen.2012.05.013

Sosoo, E. E., Bernard, D. L., & Neblett, E. W. (2020). The influence of internalized racism on
the relationship between discrimination and anxiety. Cultural Diversity and Ethnic

Minority Psychology, 26(4), 570-580. https://doi.org/10.1037/cdp0000320

73



Spencer, M. B., Dupree, D., & Hartmann, T. (1997). A Phenomenological Variant of Ecological
Systems Theory (PVEST): A self-organizationperspective in context. Development and

Psychopathology, 9(4), 817-833. https://doi.org/10.1017/S0954579497001454

Spitzer, R. L., Kroenke, K., Williams, J. B. W., & Lowe, B. (2006). A Brief Measure for
Assessing Generalized Anxiety Disorder: The GAD-7. Archives of Internal Medicine,

166(10), 1092. https://doi.org/10.1001/archinte.166.10.1092

Stroud, C. B., Chen, F. R., Doane, L. D., & Granger, D. A. (2019). Early adversity and
internalizing symptoms in adolescence: Mediation by individual differences in latent trait
cortisol. Development and Psychopathology, 31(02), 509—524.

https://do1.0rg/10.1017/S0954579418000044

Stucky, B., Gottfredson, N., Panter, A., Daye, C., Allen, W., & Wightman, L. (2011). An Item
Factor Analysis and Item Response Theory-Based Revision of the Everyday
Discrimination Scale. Cultural Diversity & Ethnic Minority Psychology, 17, 175-185.
https://doi.org/10.1037/a0023356

Sun, J., Jiang, Y., Wang, X., Zilioli, S., Chi, P., Chen, L., Xiao, J., & Lin, D. (2022). Cortisol
Reactivity as a Mediator of Peer Victimization on Child Internalizing and Externalizing
Problems: The Role of Gender Differences. Research on Child and Adolescent

Psychopathology, 50(3), 283-294. https://doi.org/10.1007/s10802-021-00855-4

Thorsén, F., Antonson, C., Palmér, K., Berg, R., Sundquist, J., & Sundquist, K. (2022).
Associations between perceived stress and health outcomes in adolescents. Child and
Adolescent Psychiatry and Mental Health, 16(1), 75. https://doi.org/10.1186/s13034-022-

00510-w

74



Tucker, L. R., & Lewis, C. (1973). A reliability coefficient for maximum likelihood factor

analysis. Psychometrika, 38(1), 1-10. https://doi.org/10.1007/BF02291170

Twenge, J. M., Cooper, A. B., Joiner, T. E., Duffy, M. E., & Binau, S. G. (2019). Age, period,
and cohort trends in mood disorder indicators and suicide-related outcomes in a

nationally representative dataset, 2005-2017. Journal of Abnormal Psychology, 128(3),

185-199. https://doi.org/10.1037/abn0000410

Tyrell, F. A., & Yates, T. M. (2018). Emancipated foster youth’s experiences and perceptions of
the transition to adulthood. Journal of Youth Studies, 21(8), 1011-1028.

https://do1.0rg/10.1080/13676261.2018.1441983

Umana-Taylor, A. J. (2001). Ethnic identity development among Mexican origin Latino

adolescents living in the U.S. [Unpublished doctoral dissertation].

Umafa-Taylor, A. J. (2018). Intervening in cultural development: The case of ethnic—racial
identity. Development and Psychopathology, 30(5), 1907-1922.
https://doi.org/10.1017/S0954579418000974

Umana-Taylor, A. J., & Hill, N. E. (2020). Ethnic—Racial Socialization in the Family: A
Decade’s Advance on Precursors and Outcomes. Journal of Marriage and Family, 82(1),
244-271. https://doi.org/10.1111/jomf.12622

Umafa-Taylor, A. J., Kornienko, O., Douglass Bayless, S., & Updegraff, K. A. (2018). A
Universal Intervention Program Increases Ethnic-Racial Identity Exploration and
Resolution to Predict Adolescent Psychosocial Functioning One Year Later. Journal of
Youth and Adolescence, 47(1), 1-15. https://doi.org/10.1007/s10964-017-0766-5

Volpe, V. V., Lee, D. B., Hoggard, L. S., & Rahal, D. (2019). Racial Discrimination and Acute
Physiological Responses Among Black Young Adults: The Role of Racial Identity.

75



Journal of Adolescent Health, 64(2), 179—-185.

https://doi.org/10.1016/j.jadohealth.2018.09.004

Von Der Embse, N., Jester, D., Roy, D., & Post, J. (2018). Test anxiety effects, predictors, and
correlates: A 30-year meta-analytic review. Journal of Affective Disorders, 227, 483—493.

https://doi.org/10.1016/j.jad.2017.11.048

Vrshek-Schallhorn, S., Ditcheva, M., & Corneau, G. (2020). Stress in Depression. In K.
Harkness & E. Hayden (Eds.), The Oxford Handbook of Stress and Mental Health (pp.

97-126). Oxford University Press.

Wiggins, E. R., Brisson, J. M., Lavner, J. A., & Ehrlich, K. B. (2023). The benefits of nurturant-
involved parenting for children’s internalizing symptoms and cardiometabolic health in
high-risk contexts. Development and Psychopathology, 35(5), 2420-2429.

https://doi.org/10.1017/S0954579423000652

Williams, C. D., Bell, A. D., DeLaney, E. N., Umafia-Taylor, A. J., Jahromi, L. B., & Updegraff,
K. A. (2023). Children’s ethnic-racial identity and mothers’ cultural socialization as
protective in relations between sociocultural risk factors and children’s internalizing
behaviors. Cultural Diversity & Ethnic Minority Psychology, 29(4), 459—470.

https://doi.org/10.1037/cdp0000619

Williams, D. R. (2018). Stress and the Mental Health of Populations of Color:Advancing Our
Understanding of Race-related Stressors. Journal of Health and Social Behavior, 59(4),

466—485. https://doi.org/10.1177/0022146518814251

Williams, D. R., & Mohammed, S. A. (2009). Discrimination and racial disparities in health:
Evidence and needed research. Journal of Behavioral Medicine, 32(1), 20—47.

https://doi.org/10.1007/s10865-008-9185-0

76



Williams, D. R., Yan Yu, Jackson, J. S., & Anderson, N. B. (1997). Racial Differences in
Physical and Mental Health: Socio-economic Status, Stress and Discrimination. Journal
of Health Psychology, 2(3), 335-351. https://doi.org/10.1177/135910539700200305

Zahniser, E., & Conley, C. S. (2018). Interactions of emotion regulation and perceived stress in

predicting emerging adults’ subsequent internalizing symptoms. Motivation and Emotion,

42(5), 763-773. https://doi.org/10.1007/s11031-018-9696-0

77



	Yuqi Wang, Master of Science, 2024
	Acknowledgements
	Table of Contents
	Chapter 1: Introduction
	Internalizing Symptoms in Black Emerging Adults
	Theoretical Frameworks on Stress, Physiological Dysregulation, and Adaptation
	Stress and Internalizing Symptoms
	Race-Related Stress and Internalizing Symptoms
	Physiological Mechanisms of Stress and Internalizing Symptoms
	Processes of Resilience: Cultural Socialization as a Protective Factor
	The Current Study

	Chapter 2: Methods
	Participants
	Procedure
	Measures
	Self-Report Questionnaires
	Salivary Diurnal Cortisol Slope
	C-Reactive Protein

	Analytic Approach

	Chapter 3: Results
	Descriptive Statistics
	Hypothesis 1: Direct effects of psychosocial stress on internalizing symptoms
	Hypothesis 2: Indirect effects of psychosocial stress on internalizing symptoms through diurnal cortisol slope (DCS) and C-reactive protein (CRP)
	DCS as a Mediator
	CRP as a Mediator
	Alternative Mediated Path Models

	Hypothesis 3: Moderating effects of cultural socialization on the direct and indirect effects of psychosocial stress on internalizing symptoms

	Chapter 4: Discussion
	Unique Contributions of Perceived Stress and Perceived Discrimination on Internalizing Symptoms
	Mediating Effects of Physiological Functioning
	Perceived Stress, Physiological Functioning, and Internalizing Symptoms
	Perceived Discrimination, Physiological Functioning, and Internalizing Symptoms
	Strengths and Limitations
	Future Directions
	Implications

	Tables and Figures
	Supplemental Materials
	References

