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Understanding social determinants that shape pertinent developmental shifts during emerging adulthood
(i.e., ages 18–25 years) and their associations with psychological health requires a nuanced approach. In our
exploratory study, we investigated how multiple social identities and lived experiences generated by systems
of marginalization and power (e.g., racism, classism, sexism) intersect in connection to the mental-emotional
well-being of emerging adults (EAs). Eating and Activity Over Time (EAT, 2010–2018) data were collected from
1,568 EAs (mean age = 22.2 (standard deviation, 2.0) years) recruited initially in 2010 from Minneapolis/St. Paul
schools. Conditional inference tree analyses were employed to treat “social location” and systems of marginal-
ization and power as interdependent social factors inf luencing EAs’ mental-emotional well-being outcomes:
depressive symptoms, stress, self-esteem, and self-compassion. Conditional inference tree analyses identified
EAs’ subgroups with differing mean levels of mental-emotional well-being outcomes, distinguished primarily by
marginalized social experiences (e.g., discrimination, financial difficulties) rather than social identities themselves.
The relative positioning of EAs’ experiences of social marginalization (e.g., discrimination) to their social identities
(e.g., race/ethnicity) suggests that the social experiences generated by systems of privilege and oppression (e.g.,
racism) are more adjacent social determinants of mental-emotional well-being than the social identities used in
public health research to proxy the oppressive systems that give them social meaning.

conditional inference trees; depressive symptoms; intersectionality; racism; self-compassion; self-esteem;
sexism; young adults

Abbreviations: CIT, conditional inference tree; EA, emerging adult; EAT, Eating and Activity Over Time; EDS, Everyday
Discrimination Scale.

Mental and emotional well-being are integral and nec-
essary components of overall health and wellness. Nearly
half of the US population will meet diagnostic criteria for
one or more commonly occurring mental disorders (e.g.,
depressive disorders, anxiety disorders) in their lifetime (1).
The proportion of US adults with a mental health condition
has grown steadily in the last decade, especially among
emerging adults (EAs), that is, adults aged 18–25 years (2).
The past-year prevalence of mental health conditions among
EAs in the United States grew by >10% between 2009
(18%) and 2019 (29.4%) (2), a trend further exacerbated by
the coronavirus disease 2019 (COVID-19) pandemic (3).

While mental-emotional well-being is a public health
concern across the lifespan, emerging adulthood represents
an important stage in the life course for psychological health
risk (4) and mental health promotion (5). Distinct from ado-
lescence and adulthood, emerging adulthood signifies a tran-
sition period characterized by increased identity exploration,
independence, instability, and feelings of being “in between”
adolescence and adulthood (4, 6). As such, emerging adult-
hood is fraught with new challenges and uncertainties about
one’s future and new social expectations and experiences
that can elicit high levels of stress and affect psychological
health (5).
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The impact of this transitional period on young adults’
mental-emotional well-being may differ by social identity
or group membership. This is especially true when identity
or group membership reflects a social stratum constructed
by a social classification system, such as racism, sexism, or
classism, that apportions societal value, power, and privilege
to one group over another based on phenotype, gender, or
socioeconomic class. Developmental shifts during emerging
adulthood may increase individuals’ exposure to marginaliz-
ing experiences such as racial discrimination (7), sexual or
gendered harassment (8), or other marginalizing life expe-
riences (e.g., food insecurity) as EAs navigate new social
and institutional environments (7, 9). These marginalizing
experiences may prompt stress appraisal and emotional and
behavioral responses that influence mental-emotional well-
being (7, 10). For example, in a racially diverse sample, Frye
and Liem (11) found Black individuals were particularly
likely to experience increased depressive symptoms across
emerging adulthood. The authors posit that the increase in
depressive symptoms for Black EAs may be explained by
new sources of racism faced outside of the communities
in which Black EAs grew up, and increased recognition of
the implications of racism on their educational and career
pursuits (11).

Understanding social determinants that shape pertinent
developmental shifts during emerging adulthood, and their
associations with psychopathology and psychosocial health,
requires a nuanced approach. Most research has investigated
EAs’ mental-emotional well-being from a viewpoint that
speaks to single categories of group identity or membership
(12, 13). But social identity is multifaceted, as people
simultaneously belong to several different social groups
based on a range of characteristics they hold. Young people’s
lived experiences likely vary across an array of distinct,
intersecting group identities or memberships, especially if
the social strata within the group identity reflect the power
relations of interlocking systems of privilege and oppres-
sion. Discerning how EAs’ lived experiences shape their
mental-emotional well-being requires acknowledgment that
people’s self-concept and broader psychological health
are formed on more than membership in multiple social
groups (13, 14). It requires attention to the power relations
within social interactions and social strata connected to
interconnected systems of power and marginalization that
EAs must navigate in new recursive social and institutional
environments.

Conceived by Black feminist scholar-activists (15–17),
intersectionality premises that multiple aspects related to
social categories or strata like race, ethnicity, gender,
body size, and socioeconomic standing “intersect at the
micro-level of individual experience to reflect interlocking
systems of privilege and oppression (e.g., racism, sexism,
[weightism], classism) at the macro social structural level”
(18). Simply stated, social classification systems (e.g.,
racism, sexism, weightism, classism) are interdependent and
construct unique experiences for individuals whose “social
location” is situated at their intersection (19). Intersection-
ality is rapidly gaining traction in public health because
of the framework’s ability to provide insight into health
inequities and the dynamics of unearned advantage that

creates inequities (20). However, intersectionality as a public
health framework is largely underemployed when used,
sometimes equated with statistical interactions (18), stripped
of its focus on interlocking systems of power and oppression
(21, 22), and is often divested from its rich theoretical
underpinning in social justice and action (18, 22). Studies
that fully engage the epistemology of intersectionality—
including its attention to power, social justice, and praxis—
are needed to harness the critical and transformational clarity
that intersectionality as a framework provides (14, 22–24).

This study uses an intersectional approach to explore how
social location and experiences (e.g., discrimination, alloca-
tion of resources) attached to systems of marginalization and
power (e.g., racism, classism, sexism, weightism) intersect
to contribute to heterogeneity in psychosocial well-being
among EAs. Specifically, our study focuses on 4 measures
of mental-emotional well-being to represent a more holistic
picture of mental health: depressive symptoms, stress, self-
esteem, and self-compassion. Each aspect is likely influenced
by the varied life trajectories and transitions experienced
during emerging adulthood (e.g., individual pathways
through work, school, social relationships, and residential
status) (25). Self-esteem and self-compassion each support
positive mental health (26, 27).

Traditional methods of looking at interactive effects are
not well-suited for analyses wherein multiple input variables
may intersect (e.g., 4- or 5-way interactions). Intersectional
quantitative methods such as multilevel analysis of individ-
ual heterogeneity (28, 29) and decision-tree methods (30,
31) offer greater flexibility in modeling high-dimensional
intercategorical intersections. In this exploratory study, we
employed conditional inference trees (CITs) (30, 31), a deci-
sion tree method, to facilitate the identification of subgroups
of EAs who differ across mental-emotional well-being out-
comes and profiles of predictor variables (e.g., social identity
and oppressive experiences). Decision tree methods, com-
pared with other intersectional quantitative methods such
as traditional regression and multilevel analysis of indi-
vidual heterogeneity, are particularly useful for exploratory
research questions that aim to identify main and interac-
tive effects among a large number of input variables and
detect unknown relevant subgroups (31–33). While there
are numerous decision tree methods, a conditional inference
tree (CIT) approach was selected as opposed to classifica-
tion and regression trees (CART) since simulation studies
suggest that CART tends to limit the depth of the deci-
sion tree prematurely (30, 31) and introduces a bias toward
the selection of input variables that provide more potential
split points (e.g., continuous, categorical variables) (32, 33)
Study results will guide future research by identifying per-
tinent intersecting “social locations” and oppressive expe-
riences that may influence psychological well-being during
emerging adulthood.

METHODS

Sample and study design

EAT (Eating and Activity Over Time) 2010–2018 is a
longitudinal study on the eating, activity, and weight-related
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health of a population-based sample of racially/ethnically
and socioeconomically diverse young people as they pro-
gressed from adolescence to young adulthood (34). Young
people (n = 2,793) were recruited as adolescents during
the 2009–2010 school year from 20 public middle and high
schools in the Minneapolis/St. Paul area of Minnesota and
administered the EAT-2010 survey in 2009–2010. For the
second study wave, 2017–2018, current contact information
was available for 2,383 (85.3%) participants. Of these, 1,568
young people (65.8%) were administered and completed
the EAT-2018 survey as EAs (mean age = 22.2 (standard
deviation, 2.0) years). For this exploratory study, with a
few exceptions, data stem from the EAT-2018 survey, as
measures of discrimination, teasing, and harassment were
not included in the initial survey; information on young
people’s race/ethnicity, nativity status, and parental employ-
ment and education stem from EAT-2010. EAT 2010–2018
was approved by the University of Minnesota Institutional
Review Board.

Measures

Input variables. The CIT models included 22 input or
predictor variables described in Table 1. Input variables
represented socially constructed identities, socioeconomic
positions, and social experiences given social status and
meaning by systems of power and marginalization.

Outcome variables. The outcome variables included 4
measures of mental-emotional well-being: depressive symp-
toms, stress, self-esteem, and self-compassion. Depressive
symptoms (e.g., “feeling unhappy”) within the past 12
months were measured with 6 items from the Kandel and
Davies Depressive Mood Scale (35) (α = 0.89). The scale
ranged from 6 to 18, with a higher score indicating more
depressive symptomatology. Stress was measured with a
single item: “On a scale from one to ten, with one being
not stressed at all and ten being very stressed, how would
you rate your average level of stress in the past 30 days?”
Self-esteem was assessed with 6 items from the Rosenberg
Self-Esteem Scale (36) (α = 0.81); participants’ response
options were 1 (strongly disagree) to 4 (strongly agree).
The summative score for the 6-item Rosenberg Self-Esteem
Scale ranged from 6 to 24. Self-kindness, a form of self-
compassion, was measured with 5 items from the self-
kindness subscale of the validated Self-Compassion Scale
(37) (α = 0.88). Participants were asked how often they
engage in behaviors associated with self-compassion (e.g.,
“When I’m going through a very hard time, I give myself the
caring and tenderness I need”). Response options included
1 (almost never) to 5 (almost always), with the overall score
ranging from 5 to 25.

Test-retest reliability of outcomes measures was exam-
ined using data from a subgroup of 112 young adult par-
ticipants who completed the EAT-2018 survey twice within
3 weeks. Test-retest reliability was acceptable (38) (r =
0.70 to 0.78) for the Kandel and Davies Depressive Mood
Scale, Stress Scale, and Rosenberg Self-Esteem Scale; test-
retest reliability was slightly lower for the self-compassion
subscale (r = 0.61).

Statistical analysis

All EAT-2018 survey participants (n = 1,568) were
included in statistical analyses. Descriptive statistics were
computed using SPSS, version 25 (IBM Corp., Armonk,
New York). Four CIT models, one for each outcome var-
iable, were developed to identify input variables’ indepen-
dent and interdependent influence on each mental-emotional
well-being measure (39). CITs is a nonparametric approach
that uses binary recursive partitioning methods to estimate a
regression relationship among input variables with different
distributional properties and missing values (33). Within
the CIT framework, models can simultaneously consider
all input variables entered into a model to identify distinct
population subgroups based on the most important main and
intersecting (i.e., interactive) effects for a given outcome (32,
33, 39). CIT models partitioned participants into distinct
subgroups based on input variables as they relate to the
outcome variable.

The CIT model derived pertinent interaction effects with
increasing specificity on both sides of the decision tree
solution following identification of the first node variable
and the binary split (i.e., the CIT-derived cutpoint) for the
node variable. In a first step, CIT algorithms concurrently
consider the linear associations between all input variables
and the outcome variable. In a second step, the input vari-
able with the strongest linear association to the outcome
variable is selected; a binary cutpoint, or split, is created
by maximizing the corresponding 2-sample association test
across all possible binary splits. In a third step, steps 1 and 2
are recursively repeated. All decision-tree methods include
several hyperparameters (e.g., mincriterion, minsplit, mtry)
that may be tuned through cross-validation procedures to
identify a solution with high predictive performance. A
recent study examined the efficacy of 6 tuning methods (e.g.,
random search, genetic algorithm, sequential model–based
optimization) across 94 publicly available data sets, wherein
authors recommended using default CIT settings (40). The
default CIT hyperparameters achieved greater predictive
performance in 40% of cases and statistically equivalent
performance to tuned hyperparameters in 35% of cases
(40). Hence, we applied the default CIT hyperparameters
(mincriterion = 0.95, minsplit = 20, minbucket = 7, mtry =
0), and the multiplicity adjusted P values stop criterion was
used to ensure that each CIT was grown to the appropriate
size (e.g., number of splits). All CIT models were fitted
in R Studio (version 2021.09.2.382; Posit, Boston, Mas-
sachusetts) using the partykit (version 1.2–15) package (41).

RESULTS

Our sample of EAs was heterogeneous in relation to
racial/ethnic identities; 22.7% of participants self-identified
as Asian, 22.1% Black/African American, 17.5% Hispan-
ic/Latino/a, 23.4% White, 14.3% mixed or other race. Nearly
three-fourths (72.1%) of Black participants self-identified as
Black or African American alone; 27.9% self-identified as
Ethiopian, Somalian, or another ethnic group. Most Asian
participants identified as Hmong (80.1%). Most participants
(83.7%) were born in the United States, and English was
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Table 1. Description of Input Variables Included in the Conditional Inference Tree Analyses Performed Using Data From Eating and Activity
Over Time, United States, 2010–2018

Item No. Variable
Process of Oppression,

Marginalization, Privilege,
and Power

Operational Description

1 Gender Social identity connected to
sexism, genderism

Participants reported their gender during EAT 2018.
Response options included: 1) male, 2) female,
3) different identity.

2 Race/ethnicity Social identity connected to
racism

Participants reported their racial/ethnic identity at EAT
2010. Response options included White, Black
or African American, Hispanic or Latino, Asian
American, Native Hawaiian or other Pacific Islander,
American Indian or Native American, and other.
Participants were able to select more than one
identity. Due to small cell sizes, race/ethnicity was
modeled with 5 categories: 1) White, 2) Black or
African American, 3) Hispanic or Latino, 4) Asian,
and 5) mixed or other racial group.

3 US nativity Social identity connected to
ethnocentrism and
xenophobia

US nativity was assessed with the question “Were you
born in the United States?” at EAT 2010. Response
options included: 1) yes, 2) no.

4 Household language Social identity connected to
ethnocentrism

During EAT 2010, household language was assessed
with the question: “What language is usually spoken
in your home?” Response options included:
1) English; 2) a language other than English; and
3) English and another language about equally.

5 Personal income Social position connected to
classism

Personal income during EAT 2018 included response
options: 1) none; 2) under $5,000 a year; 3) $5,000
to $14,999 a year; 4) $15,000 to $24,999 a year; 5)
$25,000 to $29,999 a year; 6) $30,000 to $39,999 a
year; 7) $40,000 a year or more.

6 Public assistance Social position connected to
classism

Receipt of public assistance was measured at EAT 2018
with a single question: “In the past year, did you or
any member of your household receive WIC benefits
or SNAP benefits?” Response options were: 1) no,
2) yes, and 3) I don’t know

7 Personal educational
attainment

Social position connected to
classism

“What is the highest level of education that you have
completed?” Responses ranged from: 1) middle
school or junior high to 8) graduate or professional
degree (master’s degree, PhD, MD, etc.). Due to
small cell size, responses were categorized into 5
groups: less than high school, high school or GED
equivalent, college degree, advanced degree, and
vocational or other. Test-retest agreement = 92.0%.

8 Financial difficulty Social position connected to
classism

Financial difficulty was measured at EAT 2018 with a
single item asking the degree of difficulty participants
currently experience living on their total household
income (58). Participants selected from 4 response
options: 1) not at all difficult, 2) somewhat difficult, 3)
very difficult or can barely get by, 4) extremely
difficult or impossible. Due to small cell sizes,
response options very difficult and extremely difficult
or impossible were merged into a single response.

9, 10 Parental educationa Social position connected to
classism

Participants reported at EAT 2010 how far in school
each parent (e.g., mother, father) went, with
response options: 1) did not finish high school;
2) finished high school or got GED; 3) some college
or training after high school; 4) finished college;
5) advanced degree (e.g., master’s degree,
PhD, MD); 6) I don’t know.

Table continues
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Table 1. Continued

Item No. Variable
Process of Oppression,

Marginalization, Privilege,
and Power

Operational Description

11, 12 Parental employmentb Social position connected to
classism

Participants reported the employment status of each
parent (e.g., mother, father) at EAT 2010, with
response options of: 1) full time, 2) part time,
3) not working for pay or other, 4) I don’t know.

13, 14 Neighborhood safetyc Social experience connected to
racism and classism

Participants responded to 2 questions at EAT 2018:
1) “The crime rate in my neighborhood makes it
unsafe to go on walks during the day”; and 2) “the
crime rate in my neighborhood makes it unsafe to go
on walks at night.” Response options included:
1) strongly disagree, 2) somewhat disagree,
3) somewhat agree, and 4) strongly agree.

15, 16 Food insecurityd Social experience connected to
racism, classism,
sexism/genderism

Participants responded at EAT 2018 to 2 questions
assessing food insecurity within the past 12 months:
1) “Did you ever eat less than you felt you should
because there wasn’t enough money for food?” and
2) “Were you ever hungry but didn’t eat because
there was not enough money for food?" Response
options included: 1) no, 2) yes, and 3) I don’t know.

17 Intersectional everyday
discrimination

Social experience connected to
racism, classism,
sexism/genderism, harmful
beauty ideals

Day-to-day discrimination was defined as ongoing or
routine everyday experiences of unfair or differential
treatment of people by social institutions or
individuals because of race/ethnicity, class, sex, or
other social attributes (59, 60). Participants were
asked to respond at EAT 2018 to 3 specific questions
from the EDS. Participants were not required to
ascribe the experience of unfair treatment to any one
attribute (e.g., race/ethnicity, class, sex, etc.).
Example items include being treated with less
respect or courtesy or receiving poorer service than
other people. Response options for each item range
from 1) never to 5) a few times a month. The 3 EDS
items were summarized into a single summary score
for day-to-day discrimination, ranging from 3 (none)
to 15 (high) (α = 0.83, test-retest = 0.69).

18–22 Teasing or harassmente Social experience connected to
racism, classism,
sexism/genderism, harmful
beauty ideals

Participants were asked at EAT 2018 to respond to 5
questions about different forms of teasing or
harassment. Each form of teasing or harassment
pertained to socially sanctioned identities or specific
experiences): 1) race/ethnicity, 2) financial situation,
3) sexual way (e.g., grabbing/pinching, sexual
comments, unwanted touching, etc.), 4) weight, or 5)
appearance. Response options for each question
were: never, less than once a year, a few times a
year, a few times a month, at least once a week.

Abbreviations: CIT, conditional inference tree; EAT, Eating and Activity Over Time; EDS, Everyday Discrimination Scale; GED, General
Educational Development; SNAP, Supplemental Nutrition Assistance Program or Food Stamp Program; WIC, Special Supplemental Nutrition
Program for Women, Infants, and Children.

a Each parent’s educational status was entered in the conditional inference tree models as a separate input variable.
b Each parent’s employment status was entered in the CIT models as a separate input variable.
c Each measure of neighborhood safety was entered in the CIT models as a separate input variable.
d Each form of food insecurity was entered in the CIT models as a separate input variable.
e Each type of harassment or teasing was entered in the CIT models as a separate input variable.
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the only language in the household for 59%. More than half
(58.0%) of the EAs identified as female, 41.3% identified
as male, and <1% reported a different gender identity.
Descriptive statistics for each input variable and additional
demographic characteristics are presented in Table 2. Web
Table 1 provides the distribution of scores on the everyday
discrimination scale (EDS) and means for each mental-
emotional health outcome by race/ethnicity and gender.

Depressive symptoms

The depressive symptoms CIT model, Web Figure 1,
revealed 11 subgroups of EAs that differed in average de-
pressive symptom scores (range, 8.5–15.5). The subgroups
were shaped by 6 of 22 input variables, including everyday
discrimination, financial difficulty, weight teasing, going
hungry due to food insecurity, sexual teasing/harassment,
and gender identity. Everyday discrimination (EDS range:
3 (none) to 15 (high)) was the first splitting variable and
had the strongest association with depressive symptoms;
the CIT-derived cutpoint on the EDS was a value of 4.
Subgroups of EAs who reported relatively no everyday
discrimination (EDS < 4) were further shaped by weight
teasing, going hungry due to food insecurity, and gender
identity. In contrast, subgroups among EAs reporting some
occurrences of everyday discrimination (EDS > 4) were
further informed by financial difficulty, the frequency of
everyday discrimination, going hungry due to food insecu-
rity, and sexual teasing/harassment.

Across the 11 subgroups, the mean depressive symptom
score was highest (mean = 15.5; n = 59) for the group of
EAs who faced everyday discrimination more than a few
times a year (EDS > 9), very/extremely difficult financial
situation, and going hungry due to food insecurity. The
average depressive symptoms score was lowest (mean = 8.5;
n = 191) among the group of EAs who reported relatively
no discrimination (EDS ≤ 4), experienced weight teasing
less than once a year, had never gone hungry due to food
insecurity over the past year or did not know if they had, and
self-identified as male.

Stress

The CIT model for stress, Web Figure 2, revealed 10
subgroups in which EAs differed by mean stress scores
(range, 3.6–8.5). The subgroups were shaped by 6 of 22
input variables, including everyday discrimination, financial
difficulty, gender identity, race/ethnicity, appearance-based
teasing, and going hungry due to food insecurity. Like the
depressive symptoms CIT model, everyday discrimination
was the first splitting variable and had the strongest associa-
tion with stress; the CIT-derived cutpoint on the EDS (range,
3–15) was a value of 4. Subgroups among EAs reporting rel-
atively no discrimination (EDS ≤ 4) were further informed
by the input variables of financial difficulty, gender identity,
race/ethnicity, and appearance-based teasing. In contrast,
subgroups of EAs reporting some occurrences of everyday
discrimination (EDS > 4) were further characterized by the
input variables of financial difficulty, going hungry due to

food insecurity, the frequency of everyday discrimination,
and gender identity.

Across the 10 subgroups, the average stress score was
highest (mean = 8.5; n = 85) for the group of EAs who
experienced everyday discrimination with greater frequency
(EDS > 9) and very/extremely difficult financial situation.
Conversely, the mean stress score was lowest (mean = 3.6;
n = 121) among the EA group who encountered relatively no
day-to-day discrimination (EDS ≤ 4), fewer financial chal-
lenges (not at all/somewhat difficult to get by), and identified
as a Black/African American, Asian, or mixed/other race,
and male.

Self-esteem

Twelve subgroups of EAs with differing average self-
esteem scores (range, 13.1–19.7) unfolded from the self-
esteem CIT model (Web Figure 3). The subgroups were
shaped by 8 of 22 input variables, including appearance-
based teasing, everyday discrimination, eating less due to
food insecurity, race/ethnicity, financial difficulty, going
hungry due to food insecurity, education, and teasing related
to finances. Unlike the CITs for depressive symptoms and
stress, appearance-based teasing was the first splitting vari-
able in the self-esteem CIT and had the strongest association
with self-esteem. The CIT created a dichotomous split for
appearance-based teasing: “never” vs. “less than once a
year” to “at least once a week.” For EAs who “never” ex-
perienced appearance-based teasing, subgroups were also
shaped by everyday discrimination, financial difficulty,
eating less: due to food insecurity, and race/ethnicity. In
contrast, the EA subgroups who faced appearance-based
teasing were informed further by everyday discrimination,
going hungry due to food insecurity, appearance-based
treatment frequency, education, race/ethnicity, and financial-
based teasing.

Across the 12 subgroups of self-esteem scores, the mean
self-esteem was lowest (mean = 13.1; n = 69) among EAs
who encountered appearance-based teasing “a few times a
month or more” and financial-based teasing “never,” “a few
times a year,” “a few times a month,” or “at least once a
week.” Self-esteem scores were highest (mean = 19.7; n =
261) among the subgroup of EAs who reported no occur-
rence of appearance-based teasing, everyday discrimination
(EDS = 3), and ate less due to food insecurity. They self-
identified as White, Black, Latino/a, or mixed/other.

Self-compassion

The self-compassion CIT model (Web Figure 4) revealed
4 subgroups differing in average self-compassion scores
(15.0–18.2). Compared with the other mental-emotional
well-being outcomes, the subgroups for self-compassion
were shaped by only 3 of 22 input variables: everyday
discrimination, appearance-based teasing, and self-identified
race/ethnicity. Everyday discrimination, the first CIT split-
ting variable, had the strongest association with self-
compassion, and the CIT-derived cutpoint on the EDS was 5.
EAs who reported few occurrences of everyday discrimi-
nation (EDS < 5, n = 723) formed a single subgroup; no
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Table 2. Sample Descriptive Statistics for Each Input Variable Included in the Conditional Inference Tree Analyses
and Additional Demographic Variables, Eating and Activity Over Time, United States, 2010–2018

Variable No. % % Missing

Demographic Variables

Age, years 0

18–19 113 7.2

20–25 1,401 89.4

26–30 54 3.4

Input Variables

Current educational level 1.2

Less than high school 89 5.8

High school or equivalent 1,060 68.4

College degree or higher 220 14.2

Vocational, associate’s, or other degree 180 11.6

Gender 1.0

Male 642 41.3

Female 900 58.0

Different identity 11 0.7

Race/ethnicity <1.0

Asian 355 22.7

African American/Black 345 22.1

Hispanic/Latino/a 274 17.5

White 366 23.4

Mixed or other 223 14.3

US nativity 1,312 83.7 <1.0

Household language <1.0

English 927 59.2

Another language 205 13.1

English + another language 433 27.7

Personal income, $/year 4.4

None 162 10.8

<5,000 209 13.9

5,000–14,999 384 25.6

15,000–24,999 317 21.1

25,000–29,999 134 8.9

30,000–39,999 148 9.9

≥40,000 145 9.7

Public assistance 3.6

No 1,023 67.7

Yes 370 24.5

I don’t know 119 7.9

Financial difficulty 3.5

Not at all 279 18.4

Somewhat difficult 897 59.3

Very difficult/can barely get by 337 22.3

Table continues
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Table 2. Continued

Variable No. % % Missing

Mother’s educational attainment 1.7

Less than high school 220 14.3

High school or equivalent 233 15.1

Some college 227 14.7

Graduated college 293 18.4

Advanced degree 129 8.4

I don’t know 449 29.1

Father’s educational attainment 9.3

Less than high school 159 11.2

High school or equivalent 209 14.7

Some college 160 11.3

Graduated college 212 14.9

Advanced degree 104 7.3

I don’t know 577 40.6

Mother’s employment 1.8

Full time 646 41.9

Part time 250 16.2

Not working for pay 217 14.1

I don’t know 427 27.7

Father’s employment 10.0

Full time 664 47.1

Part time 131 9.3

Not working for pay 137 9.7

I don’t know 479 33.9

Unsafe neighborhood during the day <1

Strongly disagree 777 50.0

Somewhat disagree 425 27.4

Strongly to somewhat agree 352 22.7

Unsafe neighborhood at night 1.5

Strongly disagree 491 31.8

Somewhat disagree 337 21.8

Strongly to somewhat agree 716 46.4

Food insecurity—ate less 3.1

No 977 64.3

Yes 458 30.1

I don’t know 85 5.6

Food insecurity—gone hungry 2.9

No 1,056 69.3

Yes 394 25.9

I don’t know 73 4.8

Intersectional everyday discriminationa,b 6.1 (3.0) 3.4

None (3) 513 33.9

Low (4–6) 389 25.7

Medium (7, 8) 266 17.6

High (9–15) 349 22.6

Table continues
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Table 2. Continued

Variable No. % % Missing

Teasing or harassment—race 2.4

Never 944 61.7

Less than once a year 261 17.1

A few time a year 239 15.6

A few times a month 72 4.7

At least once a week 15 1.0

Teasing or harassment—SES 2.6

Never 1,059 69.4

Less than once a year 196 12.8

A few times a year 185 12.1

A few times a month 63 4.1

At least once a week 24 1.6

Teasing or harassment—sex 2.7

Never 1,209 79.3

Less than once a year 118 7.7

A few times a year 137 9.0

A few times a month 45 3.0

At least once a week 16 1.1

Teasing or harassment—weight 2.8

Never 892 58.5

Less than once a year 195 12.8

A few times a year 277 18.2

A few times a month 105 6.9

At least once a week 55 3.6

Teasing or harassment—appearance 3.0

Never 847 55.7

Less than once a year 250 16.4

A few time a year 282 18.5

A few times a month 96 6.3

At least once a week 46 3.0

Outcome measuresa

Depressive symptomsc 11.2 (3.6) 3.4

Stressd 6.0 (2.5) 3.2

Self-esteeme 17.3 (3.5) 3.9

Self-compassionf 17.2 (4.6) 3.7

Abbreviations: SES, socioeconomic status; EDS, Everyday Discrimination Scale.
a Values are expressed as mean (standard deviation).
b 3-item intersectional EDS; score ranged from 3 to 15.
c Kandel and Davies Depressive Mood Scale (35); score ranged from 6 to 18.
d Single-item stress scale; score ranged from 1 to 10.
e 6-item Rosenberg Self-Esteem Scale (36); score ranged from 6 to 24.
f 5-item Self-Kindness subscale (37); score ranged from 5 to 25.

other input variables contributed to further subgroup for-
mation. Their average self-compassion score was the highest
(mean = 18.2) among all EA subgroups.

In contrast, EAs with everyday discrimination experi-
ences (EDS > 5) were distinguished by the input variables of

appearance-based teasing and self-identified race/ethnicity.
In this group, appearance-based teasing was the second CIT
splitting variable; a dichotomous split was created: “less
than once a year” vs. “at least a few times a year.” EAs
who reported everyday discrimination with some frequency
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(EDS > 5) and appearance-based teasing “less than once
a year” (n = 472; mean = 16.9) comprise the second
subgroup in the self-compassion CIT. The final 2 subgroups
were characterized by EAs who reported appearance-based
teasing occurring at least a few times a year or more and
everyday discrimination with some frequency. Self-identified
race/ethnicity was the final splitting variable in creating
the third and fourth subgroups: White, Black, Latinx, and
mixed/other (n = 239; mean = 15.0); Asian (n = 90; mean =
16.9).

DISCUSSION

The present study explores how marginalizing social expe-
riences (e.g., everyday discrimination, teasing/harassment,
financial difficulty, and food insecurity), social positions
and social identities (e.g., race/ethnicity, gender) connected
to systems of marginalization and power intersect in
relation to depressive symptoms, stress, self-esteem, and
self-compassion in a diverse sample of EAs. Of the 22
examined factors representing social experiences, positions,
and identities, only 10 input variables appeared in any of the
CITs for the 4 outcomes. Notably, factors identified as most
important among our sample of EAs were input variables
that consistently reflected marginalized social experiences:
intersectional everyday discrimination, financially diffi-
culty, appearance-based teasing, and food insecurity.

Conversely, input variables reflective of social identities
(e.g., gender, race/ethnicity) demonstrated weaker associ-
ations with mental-emotional well-being outcomes. The
relative positioning of EAs’ experiences of social marginal-
ization (e.g., discrimination) to their social identities (e.g.,
race/ethnicity, gender) or social positions suggests that the
marginalizing experiences generated by systems of privilege
and oppression (e.g., racism, sexism, genderism, classism)—
such as everyday discrimination, financial difficulty, and dif-
ferent forms teasing/harassment—are more adjacent social
determinants of mental-emotional well-being than the mea-
sures of social identity (e.g., race/ethnicity, gender) often
used as proxies for systemic oppression in public health.
For example, when race/ethnicity and gender emerged in
the results, they were present in the more distal (or lower)
branches of the grown decision tree for each outcome; they
explained a smaller amount of variance in mental-emotional
well-being outcomes. Yet, our intersectional measure of
everyday discrimination—defined as ongoing or routine
everyday experiences of unfair or differential treatment of
people by social institutions or individuals because of race/
ethnicity, class, sex, or other social attributes (42)—appeared
prominently in the proximal (or higher up) branches of the
grown decision tree for each outcome. This is not to say
that race/ethnicity or gender are not important measures
or that they are distinct, separate constructs from everyday
discrimination. On the contrary, race/ethnicity, gender, and
everyday discrimination are interconnected constructs given
social meaning by systems built on power relations that
condition psychological health.

In the present study, 2 factors—regularly experiencing
everyday discrimination and having severe financial diffi-
culty—were most influential in distinguishing EAs’ per-

ceived stress and depressive symptoms scores. Participants
with the highest stress levels were described by these 2
factors alone. The experience of going hungry due to food
insecurity further characterized EAs’ depressive symptoms
scores; EAs reporting everyday discrimination with great
frequency, extreme financial difficulty, and going hungry
due to food insecurity had the highest observed mean depres-
sive symptom scores. Notably, no social identity variables
(e.g., race/ethnicity, gender) were identified as salient in
distinguishing EAs with the highest depressive symptoms or
stress levels.

To better understand our study’s value, we turn to prior
literature on depressive symptoms and stress. We place our
findings in the context of studies that considered indepen-
dent or single-axis associations of experiences of discrimina-
tion, financial difficulty, or food insecurity with depressive
symptoms or stress. Research provides evidence that EAs’
experiences of discrimination and financial hardship are
each associated with elevated depressive symptoms and
stress (43, 44). Furthermore, depression is more common
in individuals experiencing food insecurity (45), which has
structural roots in classism, racism, and sexism (46). Longi-
tudinal evidence sheds light on temporality, indicating that
elevated depressive symptoms are predicted by prior expe-
riences of discrimination (47), financial difficulties (48),
and food insecurity (49). Our study uniquely speaks to
how these social experiences are joined by interconnected
systems of power, privilege, and marginalization to predict
depressive symptomatology and stress levels. EAs in our
study with the highest levels of depressive symptoms were
situated at the intersection of 3 marginalizing social expe-
riences: frequent encounters with everyday discrimination,
financial difficulty, and food insecurity. These intersecting
marginalizing social experiences each have structural roots
in racism, classism, sexism, and other structural systems,
but neither everyday discrimination, financial difficulty, nor
food insecurity is conditioned on racism, classism, or sexism
alone. For example, food insecurity is linked to the broader
social and economic context in which people live (46), which
may also simultaneously shape their experiences of financial
hardship or difficulty (e.g., poverty, intermittent job loss,
housing affordability) and everyday discrimination related
to their race, class, gender, etc. (46) Future research into
understanding the identified intersection may offer better
insight into how to prevent or treat depression among EAs
within the context of interlocking systemic factors.

Prior literature documents the independent or single-axis
associations of discrimination with lower self-esteem (50,
51) and self-compassion (52, 53) but not at the intersection
of marginalizing social experiences, social position, or social
identity. In our study, experiences of everyday discrimina-
tion and appearance-based teasing were the 2 most impor-
tant social determinants in distinguishing low self-esteem
and self-compassion. EAs with the lowest levels of self-
esteem were situated at the nexus of frequent encounters
with everyday discrimination and regular experiences of
teasing based on appearance and financial hardship. Like-
wise, EAs with the lowest self-compassion scores identified
with a racial/ethnic group other than Asian/Asian American.
They also had marginalizing social experiences centered on
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their encounter with everyday discrimination and regular
appearance-based teasing. Our findings suggest that future
research needs to examine self-esteem and self-compassion
at the nexus of these social experiences and race/ethnicity.

In addition to considering the relative positioning of social
identities, social position, and social experiences connected
to systems of marginalization in the CIT, evaluating the
social determinants that did not appear can also offer im-
portant insights. Besides race/ethnicity and gender identity,
input variables representative of social identities did not
appear in the results for any mental-emotional well-being
measure. Notably, social position-based factors such as
household income were absent across all outcomes; the
exception was educational attainment for EAs, which was
present in the self-esteem CIT. As was likely true with
discrimination and race/ethnicity, the absence of household
income and education across results may be because the rela-
tive experiences of financial hardship and food insecurity are
more proximal to mental health than absolute income or edu-
cational attainment. These findings highlight the importance
of public health research to go beyond the measurement
and inclusion of social identity variables, like race/ethnicity
or gender and social position (e.g., education attainment)
alone, as these measures are proxies of exposure to systemic
oppression (54). If we are to understand better the nuances of
EAs’ mental health and well-being, public health must move
toward the inclusion of measures that reflect complexity and
relational power in variables that denote interconnected con-
structs of social identity and experiential social determinants
that directly assess the mechanism and processes by which
interlocking systemic oppression pattern health (54).

Strengths and limitations

There are strengths and limitations of a study to consider.
First, this study cannot infer temporality or causality; its
cross-sectional, observational study design prohibits such
conclusions from being made. Still, the large, socioeconom-
ically, and racial/ethnically diverse population-based sample
enabled us to explore the mental health and emotional well-
being of EAs regarding their multidimensional, complex
lived realities shaped by the convergence of social determi-
nants operating at the meso- and micro-level. In applying an
intersectional perspective, we aimed not to reduce the lived
experiences of EAs down to a single-axis of power or to
promote an additive approach to multiple categories (race
+ gender + socioeconomic status) (14, 22).

Like the Intersectional Discrimination Index (55), a mea-
sure developed explicitly to function across various social
identities, we did not ask for attributions. This enabled
individuals in our study to report on experiences of unfair
treatment at the nexus of multiple systems of oppression
(e.g., racism and sexism). Still, it is possible that some
items examined in the present study function differently by
race, ethnicity, and/or gender. As such, future psychometric
studies should examine the differential item functioning
of commonly used measures of social determinants. The
use of CIT analysis helped us explore interdependencies
between many social factors representative of social iden-
tities, social positions, and marginalizing social experiences

without predetermining one aspect of social identity, posi-
tion, or experience as more important to the outcome than
another (30). This approach allowed us to identify the vari-
ables and intersections most quantitatively relevant for our
outcome measures.

Conclusions

We explored how social location and experiences (e.g.,
discrimination, allocation of resources) attached to systems
of marginalization and power (e.g., racism, classism, sexism,
weightism) intersect to contribute to heterogeneity in EAs’
mental-emotional well-being. Study findings highlight an
important distinction between intersectionality and social
identity theory, countering the common misperception that
intersectionality and social identity theories are synonymous
(14). While lived experiences of marginalization can occur
in tandem with social identities and positions, not all
social groups map to lived experiences generated by social
marginalization and systems of oppression (14). This study
goes beyond “social identities” and their intersections to
illuminate the relative importance that intersecting experi-
ences of social marginalization—which reflect structures
and institutional ideologies that disproportionately relay
privilege, advantage, and health promotion—have on EAs’
mental-emotional well-being. Our findings speak directly
to the need for public health to incorporate intersectional
justice (56, 57) in policy, research, and practice efforts aimed
at deconstructing the macro-level sociostructural determi-
nants that give rise to micro-level individual experiences
associated with EAs’ mental-emotional health. Such efforts
require public health action that: 1) recognizes the diversity
within social categories and centers the “social location”
and lived experiences of EAs at the most marginalized
and neglected intersections (56, 57); 2) addresses the
role of stigma and inequity (e.g., political, material, and
social) in defining social categories and their association
with EAs’ mental-emotional well-being (56, 57); and
3) identifies opportunities for intersectional solutions that
recognize similarities and nuanced differences across
diverse groups of EAs during their transition from adoles-
cence to adulthood (57).
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