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Abstract
Comorbidity of disordered eating and depression: Examining intersectional inequities and
cardiometabolic health consequences across the life course
By
F. Hunter McGuire, MPH
Doctor of Philosophy in Public Health Sciences
The Brown School, Washington University in St. Louis, 2024

Professor Alexis E. Duncan, Chair

Traditional epidemiologic research has often neglected the degree to which interlocking
systems of oppression may (1) describe the distribution of population health inequities and (2)
moderate health exposure-outcome associations. Grounded in an intersectional framework, this
three-aim dissertation used an intersectional multilevel modeling approach (i.e., intersectional
MAIHDA) and US nationally representative data to answer a series of intersectionality-informed
research questions relevant to disordered eating, depression, and cardiometabolic health. With
data from the National Health and Nutrition Examination Survey, Aim 1 quantified the
population distribution of weight loss-oriented disordered eating behaviors (DEBs) among US
adults across intersectional groups defined by race/ethnicity, sex/gender, sexual orientation, and
weight status. Using the same data source and intersectional group definitions as the prior
analysis, Aim 2 examined comorbidity patterns between DEBs and depression and estimated
whether the association between DEBs and depression varied across intersectional groups. With
data from the National Longitudinal Study of Adolescent to Adult Health, Aim 3 estimated

whether disordered eating, depression, and their comorbidity (assessed in adolescence/young



adulthood) were prospectively associated with incident risk of diabetes, hypertension, and/or
hyperlipidemia (assessed in middle adulthood). Using intersectional groups defined by
race/ethnicity, gender identity, and weight status, effect modification of these longitudinal
associations was assessed. Overall, this dissertation highlights the importance of considering the
role of interlocking systems of oppression when conducting both descriptive and analytical
epidemiologic research. In particular, these studies offer insights into how an intersectional lens

can advance the equitable design and distribution of policy and public health intervention efforts.



Chapter 1: Introduction

This dissertation applied an intersectional lens to the study of (1) disordered eating, (2)
the comorbidity of disordered eating and depression, and (3) the longitudinal impact of
disordered eating, depression, and their comorbidity (during adolescence and young adulthood)
on the development of poor cardiometabolic health (by middle adulthood). This first section of
this chapter introduces and defines these topics, which will receive further discussion in Chapters
2-4. Intersectionality theory and research methods will be discussed later in this chapter. With
intersectional groups defined by race/ethnicity, sex/gender, sexual orientation, and weight status,
Chapter 2 (Aim 1) examined the social patterning of disordered eating behaviors (DEBs), while
Chapter 3 (Aim 2) quantified intersectional group differences in the association between DEBs
and depression. Lastly, Chapter 4 (Aim 3) assessed whether the longitudinal impact of
disordered eating and depression on incident cases of diabetes, hypertension, and hyperlipidemia
differed across intersectional groups defined by race/ethnicity, gender identity, and weight status.

Substantive health issue areas

Disordered eating

In this dissertation, | defined disordered eating as a spectrum of unhealthy and/or
irregular eating patterns that indicate disruptions in one’s relationship with food, eating habits,
body image, and/or overall wellbeing. To assess this construct, this dissertation employed a
variety of indicators for disordered eating, including unhealthy weight loss behaviors (e.g., self-
induced vomiting, laxative misuse, fasting or skipping meals to lose weight), binge eating (i.e.,
eating large amounts of food with loss of control), and self-reported diagnosis of an eating
disorder (i.e., diagnosis of anorexia nervosa [AN], bulimia nervosa [BN], binge eating disorder

[BED], other specified feeding or eating disorder [OSFED] by a healthcare professional). For



Aims 1 and 2, disordered eating was measured as DEBSs, specifically, unhealthy weight loss
behaviors. For Aim 3, | used measures of DEBs (unhealthy weight loss behaviors and binge
eating) and self-reported eating disorder (ED) diagnosis.

Prior clinical studies of diagnosed EDs have documented adverse health consequences,
including cardiovascular,® gastrointestinal,? and renal® complications. In particular, people living
with AN have 5.9 times the risk of all-cause mortality and 31.0 times the risk of death by suicide
compared to the general population.* In the United States, the societal burden of diagnosed
eating disorders is estimated to total nearly $400 billion per year attributable to economic costs
(i.e., healthcare costs, worker productivity) and reduced wellbeing (i.e., premature death,
disability).> Taken together, diagnosed EDs represent a substantial public health, social, and
economic concern in the United States.

DEBs are associated with increased odds of substance use disorders,® binge drinking,’
mood and anxiety disorders,® and suicidality.® Relative to diagnosed eating disorders, which are
estimated to affect between 2 to 8 percent of the general population,® DEBs are much more
prevalent. Across racial/ethnic identities (i.e., White, Black/African-American, and
Hispanic/Latine), data from the 2013 Youth Risk Behavior Surveillance System indicate that
20.4-29.9 percent of adolescent girls and 8.1-13.4 percent of adolescent boys reported past 30-
day DEBs, which were defined as any engagement in purging, fasting, or diet pill use to lose
weight or keep from gaining weight.® Overall, prior studies indicate the need to address DEBs
through screening, prevention, and intervention to reduce overall morbidity and mortality.
Mental and behavioral health comorbidities: Disordered eating and depression

Globally, evidence from nationally representative surveys suggest that comorbidity

among mental and behavioral health conditions is the norm rather than the exception.**** In this



dissertation, | defined comorbidity as the lifetime occurrence of two or more health conditions in
the same individual. Among US adults screening positive for a past-year mental or behavioral
health condition, the US National Comorbidity Survey Replication (NCS-R) found that 45
percent met criteria for two or more mental/behavioral health conditions.*? In particular,
comorbid conditions among individuals with diagnosed EDs are extremely common. Results
from the adolescent supplement to the US NCS-R found that between 55.2 to 88.0 percent of US
adolescents with a positive ED screening had a comorbid mental health condition.* A recent
systematic review estimated that 25.1% of adults with EDs will have a lifetime substance use
disorder diagnosis.'® A Swedish medical registry study indicated that approximately half of
patients with a diagnosed ED also had a diagnosis of a mood disorder (women: 43.1%; men:
40.0%) or an anxiety disorder (women: 53.3%; men: 52.8%).1® Overall, these findings suggest
that mental and behavioral health comorbidities represent a substantial population health burden
deserving intervention.

Comorbidities may place individuals with EDs at increased risk for more severe
symptoms,*”° longer illness duration,*” and reduced quality of life.?° In a cluster analysis of US
adults with a lifetime ED diagnosis, Van Alsten and Duncan found that having a mental health
diagnosis before the onset of an ED was associated with more severe symptoms and greater
length of symptom duration.!” Similarly, in a sample of patients with BED, Grilo et al. (2009)
found that those with current mental health comorbidities had worse eating-related
psychopathology, greater depression symptoms, and lower self-esteem.® Among US adult
women with AN, having comorbid major depressive disorder at clinical intake longitudinally

predicted the persistence of AN symptoms at follow-up.*® In the same study, women with



comorbid BN and substance use disorder at intake had more persistent BN symptoms at follow-
up.2°

Among all mental and behavioral health conditions, mood disorders, such as depression,
are among the most likely conditions to cooccur with EDs.** Prior research indicates that
disordered eating and depression may share transdiagnostic common causes, including genetic,
biological, and social factors. For genetic risk, a twin study found that depression (44%) and
overeating-binge eating (39%) were highly heritable with a strong genetic correlation (r=0.62)
between the two conditions.?* A longitudinal neuroimaging study of 1,386 adolescents also
found that DEBs (defined as binge eating, purging, and dieting behaviors) and depression
symptoms often developed concurrently.?? Neuroimaging data revealed that brain area alterations
preceded the development of DEBs and depression symptoms,?? and behavioral concerns such as
attention-deficit/hyperactivity disorder and conduct disorder symptoms also preceded
development of comorbid disordered eating and depression.?? Social factors found to be
associated with increased risk of both disordered eating and depression include child
maltreatment,>2* discrimination,?®2® poverty and economic inequities,?”?® food insecurity,?*=°
and structural stigma (i.e., discriminatory social and political climates).*'3? Overall, evidence
suggests that the comorbidity of disordered eating and depression may be rooted in a complex
interplay of genetic, biological, and social factors.

Prior work has also examined the potential for a bidirectional relationship between
disordered eating and depression. An 8-year follow-up study of US adolescents found a
bidirectional, positive association between BN symptoms and depression symptoms.* However,
another study documented a unidirectional association from depression symptoms to later

development of disordered eating, while the association from disordered eating to subsequent



depression symptoms was minimal.3* Similarly, a unidirectional path from increased depression
symptoms to increased ED symptoms was found in a 5-year longitudinal study of adolescent
girls.®® Finally, a 5-year longitudinal study of Canadian adolescents found that DEBs predicted
future depression symptoms at subsequent follow-up surveys, while pathways from depression
symptoms to future DEBs were not significant.3® While there is some variation concerning their
exact temporal ordering, the evidence base suggests that disordered eating and depression are
linked to one another in ways that may produce and sustain their comorbidity.
Cardiometabolic health

Building on the first two aims, Aim 3 (Chapter 4) estimated the longitudinal impact of
disordered eating, depression, and their comorbidity on new onset cardiometabolic health
conditions. Cardiometabolic health refers to range of interrelated conditions characterized by
their effects on the body’s cardiovascular system and energy utilization/homeostasis, including
blood sugar regulation, blood pressure control, and lipid balance. This dissertation focused
specifically on the development of diabetes, hypertension, and hyperlipidemia by the time
individuals reached middle adulthood.

Of particular concern, people living with diabetes,®” hypertension, and hyperlipidemia®®
are at increased risk of all-cause mortality. Poor cardiometabolic health also presents a
substantial economic burden to society. For example, diagnosed diabetes was estimated to cost
the US economy $327 billion in 2017.%° Of relevance to this dissertation, emerging research has
also documented that disordered eating*~** and depression*>® are associated with poor
cardiometabolic health outcomes. To reduce their population health burden and alleviate
associated social and economic costs, disordered eating and depression may serve as useful

intervention targets to delay or prevent the onset of poor cardiometabolic health. Notable gaps in



the cardiometabolic health literature concern the degree to which (1) the incident risk of diabetes,
hypertension, and hyperlipidemia are socially patterned at the intersection of race/ethnicity,
gender identity, and weight status, (2) the comorbidity of disordered eating and depression may
increase this incident risk, and (3) longitudinal associations (from disordered eating and
depression to poor cardiometabolic health) may be moderated by one’s intersectional social
position. Therefore, the third aim was designed to address these gaps.

The next section of this chapter introduces intersectionality theory, which served as the
guiding theoretical framework of the dissertation. I then conceptually introduce and discuss the
statistical approaches applied under an intersectional framework throughout the dissertation.

Intersectionality: Theory and methods

Emerging from Black feminist scholarship and activism,*~*° intersectionality is a
theoretical orientation detailing the interwoven ways in which identities and positions at the
individual level (e.g., race/ethnicity, sex/gender, sexual orientation, weight status) relate with one
another under interlocking systems of oppression (e.g., racism, sexism, heterosexism, fatphobia)
and socially produce patterns of power, health, and wellbeing.>*%! Individuals hold mutually-
constitutive identities within power structures whereby they may experience relative privilege
(e.g., White people under racism) or marginalization (e.g., women under sexism). Across various
social, political, and economic institutions, this results in variations in lived experiences that are
driven in part by an individual’s specific location within systems of oppression. As such,
research findings increasingly suggest that privilege and disadvantage across systems of
oppression produce population-level health inequities.>>* In particular, the combination of
multiple systems of oppression may disproportionately burden people in certain intersectional

social positions.



At its roots, intersectionality emerged as a critical evaluation of existing race-based and
gender-based research that neglected the experiences of Black women, who hold multiple
marginalized social positions at the intersection of race and gender.>® Harkening back to
Sojourner Truth’s “Ain’t I A Woman?” speech at the 1851 Women’s Rights Convention,®
intersectionality recognizes systems of oppression as irretrievably bound together such that the
experience of a Black woman’s oppression is not simply the experience of racial oppression
paired with the experience of gender-based oppression — it can take on a form that is unique to
their intersectional position.*”°*5! Dependent on the substantive topic under study, this
framework can be expanded to consider a variety of social identities and positions, including
race/ethnicity (structural racism), sex and gender identity (structural sexism and/or transphobia),
sexual orientation (structural heterosexism), and weight status (structural fatphobia and weight
stigma). Critically, adopting an intersectional lens can shift analysis away from the “tyranny of
the averages™’ towards nuanced considerations of how health and wellbeing are patterned across
social locations within systems of oppression. Overall, intersectionality theory posits that the
complexity of social, cultural, and political life can only begin to be understood by considering
the ways in which “many axes [of social division] work together and influence each other.”®
Methodological approaches to study intersectionality

Intersectionality, particularly in quantitative research settings, poses certain
methodological challenges. Namely, as more and more categories of social identity or position
are included, the complexity of analysis substantially increases. Leslie McCall summarized three
methodological approaches to frame and conduct intersectional analysis.>® At one end, with its

roots in postmodernism and poststructuralism, the anticategorical approach rejects categories as a

meaningful way to study social phenomena. Rather than taking them as preexisting ground truth,



categories are socially produced through language and social interactions. Methodologically,
proponents argue that research using social categories like race/ethnicity necessarily reinforce
inequalities through practices of demarcation and exclusion. By challenging the “singularity,
separateness, and wholeness” of identity, this approach highlights how category definitions are
fluid across time and context, such as the ever-changing classifications of race/ethnicity in the
US Census.>® As such, rather than lumping diverse individuals into broad categories, the
complexity of individual experiences is privileged in analysis.>® In effect, the ultimate goal of
anticategorical analysis is to dismantle social hierarchies by liberating individuals and groups
from dominant social norms and practices ascribed to their identities.

While acknowledging the arbitrary definition of categorical boundaries, the

intracategorical approach adopts categories to identify and center marginalized and/or

minoritized groups (e.g., Black women of lower SES).>® This approach was borne out of
critiques from feminists of color calling attention to the ways in which white feminists invoked
the term “woman” as a uniform experience of all women; namely, the social experience and
definition of womanhood was assumed to be invariant across other dimensions like race/ethnicity
and socioeconomic status.>® Intracategorical analysis has been particularly widespread in
qualitative research, which allows for a “thick description” of both the commonalities
experienced by group members as well as the heterogeneity of lived experiences.> As such, this
approach can minimize analytic complexity by focusing on a particular intersectional position.

Lastly, the intercategorical approach, which served as the guiding methodology of this

dissertation, pragmatically adopts existing social categories to study broad patterns of power
relations and inequities.>® While acknowledging the anticategorical view that categories are

socially constructed and have time- and context-dependent definitions, intercategorical methods



use social categories as “anchor points” to identify and explain complex patterns of power
relations.* Thus, between-group relations and the ways in which they may change across time
and context serve as the primary focus of analysis.

The intercategorical approach holds a few key advantages from an epidemiologic
research standpoint. First, through its comparative methodology, the unit of analysis is
multigroup as opposed to the single group focus of intracategorical methods.>® Thus, it allows for
a more complete understanding of power relations and inequities are distributed at the population
level. Second, intercategorical analysis seeks to simultaneously model patterns of privilege and
marginalization.*® Rather than centering analysis solely on the deficits or strengths specific to
certain intersections, the positions of advantaged groups are made visible within power structures
to then explore the mechanisms by which these groups unduly benefit from the existing set of
power relations.

Quantitative methods for intercategorical intersectional research

In recent years, a host of quantitative methods have been used to study intersectionality
from the intercategorical perspective. These methods broadly fall into following groups: main
effects models with interaction terms, machine learning (decision tree methods), and multilevel
(hierarchical) models.®° Below | provide a brief description of each method along with a
summary of their benefits and drawbacks. As this dissertation focuses on binary health
outcomes, | will focus on the applicability of methods to this data type.

Mahendran et al.®° conducted a simulation study evaluating the performance and
accuracy of these methods for descriptive intersectional studies with binary outcomes. Models
were evaluated in reference to estimates obtained from non-intersectional main effects models.

Non-intersectional main effects models include each social identity or position variable as a



covariate, and variable coefficients represent the average difference in the outcome relative to the

reference group. These models do not include interaction terms and thus can be considered

misspecified under the assumption that two-way or higher interactions between the social

position variables exist. Given that intersectional analyses of binary outcomes are often limited

by low sample sizes across intersectional groups, Mahendran et al. also evaluated the degree to

which bias and variance estimation were sensitive to sample size. The results of this study are

described in Table 1.1 below.

Table 1.1 Evaluation of quantitative methods to model intercategorical intersectionality with
binary health data (adapted from Mahendran et al.®%)

Model type

Description

Benefits

Drawbacks

Main effects models
(Non-intersectional
comparison)

A statistical model (e.g.,
logistic regression) with each
social position variable
included as a predictor of the
outcome. Social position
interaction terms are not
included.

If X1 is a binary race/ethnicity
variable and X2 is a binary
sex/gender variable, then an
example model form is:

Y =By + B1Xq1 + B2X>

Relative to the fully
saturated model (see
below), it may
encounter fewer
statistical estimation
issues since fewer terms
are estimated.

Since each social position
variable term is fixed across
intersectional positions,
intersection-specific
estimates will be fixed to
the mean value (e.g., mean
for Black people + mean for
women = predicted value
for Black women). Thus,
this method cannot be
considered intersectional.

Main effects models
with interaction
terms (i.e., fully
saturated model)

A main effects model with all
possible interaction terms for
social position variables. This is
also referred to as a “fully
saturated” model. For
categorical social position
variables, the main effects
terms represent the average
difference in the odds (or risk)
the outcome relative to a
reference group (e.g., Black vs.
White for race/ethnicity).
Interaction terms are included
to allow estimates to vary
across intersections (e.g.,
estimate for Black women is
not fixed to “Black” +
“Woman”).

Accurate for
intersection-specific
estimation given that
sample sizes are large.

Not recommended for small
sample sizes since this can
introduce estimation issues
for accuracy and precision.

Does not directly partition
outcome variance into
within-group vs. between-
group differences.

10



If X1 is a binary race/ethnicity
variable, X2 is binary
sex/gender variable, and
X1*X2 is their interaction, an
example model form is:

Y = Bo+ B Xy + BoXo + B3 (X1 * X3)

Machine learning
(Decision tree
methods)

“Data-driven non-parametric
methods that apply decision
rules to partition data into a
single final decision tree, can
incorporate any level of
interaction, and can identify
subgroups for further study or
intervention”®

Examples: Classification and
regression trees (CART),
Conditional inference trees
(CTree), and Chi-square
automatic interaction detector
(CHAID).

Allows for inductive
analysis, which can be
useful if (1) there isn’t
consensus on the
relevant social position
variables to include or
(2) the aims of the
study are to identify the
most relevant social
positions in explaining
health outcome
variance.

Not recommended for small
sample sizes.

The variables selected by
the statistical model may
not have direct public health
policy or practice relevance.

Higher computational
demand.

Multilevel analysis
of individual
heterogeneity and
discriminatory
accuracy
(MAIHDA)

In most MAIHDA applications,
a two-level model is fit
whereby individuals (level 1)
are nested within socially-
defined intersectional groups
(level 2).

In the random intercepts model,
a main effects (i.e., average)
intercept and intersection-
specific random intercepts are
jointly estimated.

For binary outcomes,
intersection-specific predicted
prevalence estimates are
obtained by combining the
main effects intercept and
random intercept.

In the random slopes model, a
main effects exposure-outcome
association and intersection-
specific random slopes are
jointly estimated. This can be
used to study effect
modification (moderation) of
the exposure-outcome
association dependent on the
intersectional social position.

Overall, MAIHDA is
the most accurate
method for intersection-
specific estimation,
regardless of sample
size.

Multilevel models
utilize partial pooling to
generate precision-
weighted estimates.
This can produce more
stable estimates for
intersectional positions
with smaller sample
sizes.

Higher computational
demand, particularly if
Bayesian statistical methods
are used (which is currently
the most popular approach
in the literature).

11



Overall, the intercategorical intersectional methods outperformed the non-intersectional
main effects model in terms of estimation accuracy.®® However, multilevel models had the best
overall performance for estimating bias and variance, particularly in scenarios where
intersectional group sample sizes were small. Specifically, Mahendran et al.%° evaluated a novel
method known as multilevel analysis of individual heterogeneity and discriminatory accuracy
(MAIHDA) under an intersectional framework (hereafter, intersectional MAIHDA).5%5 This
method will be used each aim of this dissertation.

Intersectional MAIHDA uses the multilevel model to nest individuals, at level 1, within
mutually-exclusive intersectional groups, at level 2. This differs conceptually from traditional
multilevel models that nest individuals within administratively- or geographically-defined level 2
units (e.g., neighborhoods, schools) or those that nest repeated observations within individuals
(e.g., longitudinal data). Here, researchers typically use individual-level identities and positions
to define intersectional groups, which are used to approximate each individual’s relative social
position under interlocking systems of oppression. As a simplified example, the intersection of
race/ethnicity (with two options: White or Black), a proxy for racism, and gender identity (with
two options: cisgender men or cisgender women), a proxy for sexism, would result in four
intersectional groups: White cisgender men, White cisgender women, Black cisgender men, and
Black cisgender women. Using the intercategorical analysis approach,® intersectional groups
serve as categorical “anchor points” and can be used to analyze patterns of population health
inequities.

The intersectional MAIHDA model structure allows researchers to (1) identify the
general contextual effect (GCE) of the intersectional group structure (i.e., degree to which

outcomes are clustered within, or dispersed across, intersectional groups), (2) map the social
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patterning of population health inequities (i.e., intersection-specific predicted prevalence or risk
estimates), and (3) decompose between-group differences into those explained by (1) additive
main effects versus interaction effects or (2) specific health-related exposures. Concerning
health-related exposures, Evans et al.®* recently proposed a random slopes application of
intersectional MAIHDA. Here, random slopes for the exposure variable were used to allow
exposure-outcome associations to vary across the level 2 units (i.e., intersectional groups). Thus,
this can be used to assess evidence of effect modification by one’s intersectional social position.
In Chapters 2-4, | will discuss these methods in greater detail and how they are specifically
applied in each dissertation study.
Specific aims
Grounded in an intersectional framework*’~*° and using the intersectional MAIHDA

methodology,®*-%* the specific aims of this dissertation were as follows:

Aim 1 (Chapter 2): “Disordered eating behaviors at the intersection of race/ethnicity,
sex/gender, sexual orientation, and weight status in a nationally representative sample of US
adults”

e Quantify the degree to which DEBs are socially patterned at the intersection of
race/ethnicity, sex/gender, sexual orientation, and weight status.

e Quantify the degree to which inequities in DEBs across intersectional groups are
explained by main effects versus interaction effects (i.e., two-way or higher interactions
of social identity/position variables).

Aim 2 (Chapter 3): “Intersectional differences in the association between disordered eating

behaviors and depression in a nationally representative sample of US adults”
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Quantify the degree to which depression is socially patterned at the intersection of
race/ethnicity, sex/gender, sexual orientation, and weight status.

Using random slopes, evaluate effect modification of the cross-sectional association
between DEBs and depression at the intersection of race/ethnicity, sex/gender, sexual
orientation, and weight status.

Estimate the prevalence of depression for each intersectional group and exposure status
(no DEBs vs. DEBs).

For each intersectional group and the overall sample, estimate prevalence ratios and

prevalence differences in depression relative to those without DEBs.

Aim 3 (Chapter 4): “Disordered eating, depression, and incident risk of diabetes, hypertension,

and hyperlipidemia at the intersection of race/ethnicity, gender identity, and weight status: A

longitudinal intersectional MAIHDA from adolescence to middle adulthood”

Quantify the degree to which incident cases of poor cardiometabolic health indicators
(diabetes, hypertension, hyperlipidemia) are socially patterned at the intersection of
race/ethnicity, gender identity, and weight status.

Estimate the longitudinal association from disordered eating, depression, and their
comorbidity (in adolescence and young adulthood) to incident risk of poor
cardiometabolic health (in middle adulthood).

Using random slopes, evaluate effect modification of longitudinal associations
(disordered eating, depression, and their comorbidity - poor cardiometabolic health) at

the intersection of race/ethnicity, gender identity, and weight status.
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e Estimate incident risk of diabetes, hypertension, and hyperlipidemia for each
intersectional group and exposure level (neither, disordered eating only, depression only,
disordered eating and depression).

e For each intersectional group and exposure level, estimate risk ratios and risk differences
in diabetes, hypertension, and hyperlipidemia relative to those without disordered eating

or depression.

To address these aims, | used two data sources. For Aims 1 and 2, | used repeated, cross-
sectional data from the National Health and Nutrition Examination Survey (NHANES) collected
from 2005 to 2016 (Aim 1 n=17,614; Aim 2 n = 17,578). To assess longitudinal associations,
Aim 3 used data from the National Survey of Adolescent to Adult Health (Add Health), which
was a prospective cohort study of US middle and high school students followed from 1994-95
(Wave 1) to 2016-2018 (Wave 5). Sample sizes for Aim 3 were defined according to the specific
cardiometabolic health outcome: diabetes (n=8,878), hypertension (n=8,393), hyperlipidemia
(n=8,462). Both data sources were US nationally representative, with NHANES being
representative of non-institutionalized US residents and Add Health being representative of US
residents enrolled in middle and high school (ages 11-21) in the 1994-1995 school year.

For each aim, | used individual-level demographic measures to approximate each
participant’s relative social position under interlocking systems of oppression. For Aims 1-2,
participants were sorted into intersectional groups defined by race/ethnicity, sex/gender, sexual
orientation, and weight status. The term “sex/gender” was used in Aims 1-2 given measurement

decisions made by NHANES staff that conflated sex assigned at birth with gender identity.
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For Aim 3, intersectional groups were defined by race/ethnicity, gender identity, and weight
status. Add Health included items for both sex assigned at birth and gender identity, so | opted to
combine reports from both items to classify participants as either cisgender men (“male” sex
assigned at birth and “male” gender identity) or cisgender women (“female” sex assigned at birth
and “female” gender identity). Due to low sample size, transgender and gender expansive
participants were excluded from analysis. Owing to sample size limitations, sexual orientation
was not included to define intersectional groups in Aim 3. Instead, sexual orientation, along with
measures of neighborhood socioeconomic status (SES) and household SES, was identified as a
confounder variable and included in models to estimate confounder-adjusted longitudinal
associations.
Structure of the dissertation

This dissertation was organized according to the three-paper dissertation model, with
Chapter 2 addressing Aim 1, Chapter 3 addressing Aim 2, and Chapter 4 addressing Aim 3.
Going forward, Chapters 2-4 were designed to be standalone manuscripts that can be submitted
to a peer-reviewed journal for publication. As such, there was some repetitive text and
background information included in these chapters. Separate supplementary appendices also
accompanied Chapters 2-4, respectively. Each supplementary appendix contained technical
details and statistical information. Finally, in Chapter 5, this dissertation ended with a summary
and synthesis of the primary research findings as well as next steps for future intersectionality-

informed quantitative research.

16



Chapter 2: Disordered eating behaviors at the intersection of race/ethnicity, sex/gender, sexual
orientation, and weight status in a nationally representative sample of US adults
Abstract

Background: Disordered eating behaviors (DEBS) are characteristic of eating disorders and
associated with adverse health consequences. The social epidemiology of DEBs remains
understudied, which limits intervention efforts. With a nationally representative US sample, |
examined how race/ethnicity, sex/gender, sexual orientation, and weight status intersect under
interlocking systems of oppression to produce DEB inequities.

Methods: Cross-sectional data were drawn from US adults (18-59) in the National Health and
Nutrition Examination Survey (NHANES; n=17,614) 2005-2016. | conducted intersectional
multilevel analysis of individual heterogeneity and discriminatory accuracy (MAIHDA) for four
past-year, weight loss-oriented DEBs (skipping meals, non-prescription weight loss
supplements/pills, purging behaviors, smoking to lose weight) and a catch-all any DEBs
variable. For each outcome, | estimated intersectional group-specific prevalence and
excess/reduced prevalence due to two-way or higher interaction effects.

Results: DEBs exhibited complex patterns, with prevalence of any DEBs ranging from 5.2%
(Hispanic/Latine smaller-bodied heterosexual men) to 22.3% (Black larger-bodied sexual
minority women). Between-group differences accounted for 7.6-21.7% of the population-level
variation in DEBs with the largest differences for purging behaviors. Additive main effects
indicated increased burden among Black people, women, sexual minority people, and larger-
bodied people. While main effects explained most between-group differences (78.1-91.7%),
nonadditive interaction effects modified group-specific burden, highlighting unique positions
within interlocking systems of oppression.

Conclusions: Findings emphasize the importance of an intersectional approach to accurately
describe population mental and behavioral health inequities. To reduce DEB-related morbidity
and mortality, results support prevention efforts that address interlocking systems of oppression
and adopt a mix of population-wide and targeted approaches.
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Introduction

Disordered eating behaviors (DEBs, e.g., self-induced vomiting, skipping meals to lose
weight) are a range of behavioral patterns associated with eating disorders. While the past-year
prevalence of eating disorders meeting clinical diagnostic criteria is relatively low (i.e., 0.7%
[men], 2.2% [women]) in the United States (US),? DEBs are much more common.%% DEBs are
associated with adverse mental and behavioral health concerns, including psychological
distress,®” poor self-rated health status,®” mood and anxiety disorders,®¢8 substance use
disorders,® binge drinking,” and suicidality.® Addressing DEBs through screening, prevention,
and intervention has strong potential to reduce the population burden of DEB-related morbidities
and mortality. However, the epidemiology of DEBs remains understudied. Moreover, the current
evidence base broadly relies on clinical and convenience samples that may not be representative
of the general population.®® Most epidemiological evidence is concentrated on adolescents and
young adults,®® which limits understanding of DEBs across the life course. Therefore, additional
efforts are needed to describe the population distribution and determinants of DEBs among US
adults.
Social epidemiology of DEBs in the United States

In scientific literature and mass media, eating disorders and DEBs are often stereotyped
as primarily affecting White, heterosexual, smaller-bodied women,”®"* and marginalized and
minoritized populations have been underrepresented and understudied in eating disorder
research.?®72-78 However, recent studies have documented prevalence differences in weight loss-
oriented DEBs across demographic subgroups defined by race/ethnicity, %737
sex/gender,%727370 sexual orientation,”>"°#% and weight status’2® that counter prevailing

stereotypes. The term “sex/gender” is used to acknowledge the conflation of sex assigned at birth
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with gender identity that impacted data from the current study and, where relevant, prior studies.
Building on community knowledge and activism, these demographic differences have been
conceptualized as health inequities attributable to interlocking systems of oppression (i.e.,
racism, sexism, heterosexism, fatphobia).?®2

While nationally representative US data suggests that Black adults and Hispanic/Latine
adults, relative to White adults, have lower odds of screening positive for a DSM-5-defined
eating disorder,®! studies examining DEBs have documented more complex patterns. For
example, data from the US Youth Risk Behavior Surveillance System indicated a higher
prevalence of DEBs (i.e., purging behaviors and non-prescription weight loss supplement/pill
use) among Black and Hispanic/Latine boys compared to White boys, while Black girls may
have lower prevalence and Hispanic/Latine girls similar prevalence versus White girls.”
Interactions between race/ethnicity and other aspects of social position may multiply the
disproportionate burden of DEBs for marginalized groups (i.e., those with more than one
marginalized social position). For instance, Beccia et al. (2021) found excess prevalence of
DEBs (i.e., purging behaviors, fasting to lose weight, non-prescription weight loss
supplement/pill use) among Hispanic/Latine girls.*® These results suggest that the experience of
sexism may depend on one’s exposure to racism, or vice versa. Failure to consider the
intersection of race/ethnicity with other social positions may thus conceal DEB inequities
relevant to public health prevention and intervention efforts.

Prior research has documented DEB inequities by sexual orientation, with results
generally finding higher prevalence among sexual minority versus heterosexual people.828
However, when stratified by sex/gender, findings are more consistent for sexual orientation

inequities (i.e., sexual minority > heterosexual) among boys/men relative to girls/women.®28 For
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weight status, there is evidence of greater prevalence of DEBs among larger-bodied compared to
smaller-bodied people.”?8 This may arise from a broader social context encouraging weight loss
among larger-bodied people, including public health campaigns targeting obesity,®* barriers to
health services based on weight status,®>®® and increasing trends in perceived weight
discrimination.8” While evidence of inequities by race/ethnicity, sex/gender, sexual orientation,
and weight status is increasingly clear, the degree to which these social positions and their
related systems of oppression combine and contribute to DEB inequities remains understudied.
Intersectionality theory and its implications for epidemiological research

There is limited use of intersectionality theory in the design, analysis, and interpretation
of eating disorder-related research.’”” Originating in Black feminist scholarship and
activism,*>#8 intersectionality theory posits that systems of oppression (i.e., racism, sexism,
heterosexism, fatphobia) are bound together and cannot be fully understood in isolation.
Interlocking systems of oppression produce a complex set of power relations where individuals
can experience relative privilege or marginalization across various systems of oppression. These
patterns shape one’s access to health-promoting resources (e.g., housing, employment, nutrition,
health services),?® and across the life course, differential access to resources compound to
produce health inequities.®* Ultimately, intersectionality theory advocates for social change by
calling attention to and dismantling interlocking systems of oppression that produce and maintain
inequities.®?

In prior epidemiological research, the intercategorical (i.e., between-group) approach®® is
frequently applied to study intersectional inequities.®*® Quantitative studies adopting the
intercategorical approach traditionally implement statistical models of the main effects of each

social position along with interaction terms between all possible social position intersections.%*%

20



Thus, model estimates can vary based on one’s intersectional group. This also allows the
estimation of excess or reduced prevalence of the outcome due to two-way or higher interactions
between social position variables. However, this approach has several limitations. First, the
number of interaction terms increases multiplicatively as more social positions are analyzed, and
small group sample sizes can lead to unstable prevalence and interaction estimates.®® Second,
social positions are modeled as individual-level “risk factors” to calculate average health
outcome differences between categories,®* yet these average difference measures, also known as
specific contextual effects (SCEs),®-% withhold information about the distribution of health
outcomes within a social category. For instance, it may be the case that, on average, women have
greater eating disorder symptoms relative to men, but the same average difference value can
arise from many underlying distributions.5%%

Clustering of health outcomes within intersectional groups holds relevant information for
public policy and public health practice. If the distribution of health outcomes is strongly driven
by between-group differences (e.g., non-overlapping distributions between men and women),
also known as the general contextual effect (GCE), knowing an individual’s intersectional group
gives greater confidence in the presence of the health outcome, which can inform taking a
targeted prevention approach to improve overall population health and, consequently, health
equity. In the case of highly overlapping distributions, or lower GCE, a population approach
would be more efficient. Understanding the distribution of health outcomes within versus
between intersectional groups can provide vital information for the design and implementation of
prevention efforts.

In recent years, intersectional MAIHDA (multilevel analysis of individual heterogeneity

and discriminatory accuracy) 5 has been applied to study intersectional health inequities,®”*°
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including DEBs."? As a reorganization of multilevel analysis concepts under an intersectional
framework, individuals are nested within socially-defined intersectional groups to produce
traditional measures of association while partitioning within-group (individual heterogeneity)
and between-group (discriminatory accuracy) health outcome variation.®* The current analysis
builds upon a prior intersectional MAIHDA examining DEBs among US young people (ages 14-
31) at the intersection of gender identity, sexual orientation, and weight status,’?> which found
that multiply marginalized groups were disproportionately burdened by DEBs.”> Owing to
limited racial/ethnic diversity within the study sample,’? this analysis did not include
race/ethnicity in the model. This is a notable limitation given how structural racism continues to
shape daily life in the US.>® Additionally, the prior analysis used a non-probability sample of
young people, so the degree to which DEBs are patterned across intersectional groups in a
nationally representative sample of US adults remains unknown.
Current study

In response to calls for increased public health surveillance of eating disorders,*
particularly from an intersectional perspective,’” | utilized the best available, nationally
representative data from US adults to study how past-year, weight loss-oriented DEBs (here,
skipping meals, non-prescription weight loss supplements/pills, purging behaviors, smoking to
lose weight) are patterned at the intersection of race/ethnicity, sex/gender, sexual orientation, and
weight status. | implemented intersectional MAIHDA to estimate intersectional group SCEs (i.e.,
prevalence of DEBS, interaction effects), social position variable SCEs (i.e., main effects), and
the degree to which DEBs may be clustered within intersectional groups (i.e., GCE).5%:63.97.9
Intersectional groups were conceptualized as a contextual factor, similar to geographic features

like neighborhoods, that can describe the population distribution of DEBs.®*-63 Under an
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intersectional framework,**#8% individual-level social position measures were used as proxies
for interlocking systems of oppression. To estimate excess/reduced prevalence, | separated
prevalence into portions explained by the additive contribution of social position main effects
(i.e., race/ethnicity + sex/gender + sexual orientation + weight status) versus two-way or higher
interaction effects.

Methods
Data

The current analysis used six cross-sectional waves from the National Health and
Nutrition Examination Survey (NHANES): 2005-06, 2007-08, 2009-10, 2011-12, 2013-14,
2015-16. Sexual orientation data collection began in 2005-06 but is not publicly available
beyond 2015-16, so later years of NHANES are not feasible for this analysis. Data were pooled
across waves to increase sample sizes and estimate precision. NHANES is collected using in-
person interviews, employs multistage probability sampling methods and provides analytic
weights. Appropriate statistical analysis may generate nationally representative estimates of the
resident, noninstitutionalized US population.1%?

Analytic sample. From an overall NHANES 2005-2016 sample of n=60,936, | excluded
those aged younger than 18 and older than 59 (n=35,979) because sexual orientation was not
assessed in these age groups. Due to the inability to interpret results in a defined social/cultural
context, | excluded “Other/Multiracial” participants (n=2,899). After excluding participants with
missing data for weight status (n=8), sexual orientation (n=4,404), and DEBs (n=32), the analytic
sample consisted of n=17,614 participants.

Measures
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Disordered eating behaviors (DEBSs). Participants reporting past-year attempted or
intentional weight loss were asked “How did you try to lose weight?”. | classified DEBs as:

99 ¢

“skipped meals,” “started to smoke or began to smoke again” (hereafter, smoking to lose
weight), “took laxatives or vomited,” and “took other pills, medicines, herbs, or supplements not
needing a prescription” (hereafter, non-prescription weight loss supplements/pills). | analyzed
DEB items individually and derived an “any DEB” variable to capture participants reporting any
of the DEBs items.

Race/ethnicity. Participants self-reported their race with “What race do you consider
yourself to be?”” which had the response options: White, Black/African-American, Indian
(American), Alaska Native, Native Hawaiian, Guamanian, Samoan, Other Pacific Islander
(Specify), Asian Indian, Chinese, Filipino, Japanese, Korean, Vietnamese, Other Asian, or Some
Other Race. Participants were asked about their ethnicity with “Do you consider yourself to be
Hispanic or Latino?”. NHANES staff categorized participants into mutually exclusive
race/ethnicity groups: Non-Hispanic/Latine (NHL) White, NHL Black/African-American, NHL
Other/Multiracial, or Hispanic/Latine. For brevity, descriptors for racial/ethnic categories
without the “NHL” qualifier are used.

Sex/gender. NHANES interviewers assigned participants as either “male” or “female”
and were instructed to “ask if not obvious.”%® Given presumed conflation of sex and gender and
in line with prior research,®”1% | refer to this construct as “sex/gender” and use the terms “man”
and “woman.”

Sexual orientation. As sexual orientation encompasses multiple dimensions (i.e.,

identity, behavior, and attraction), | used sexual identity and past-year sexual behavior to classify

participants into two groups: “heterosexual” or “sexual minority”. Sexual attraction was not
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assessed. Participants self-reported their sexual identity with “Do you think of yourself as...”
with options: “heterosexual or straight,” “homosexual or gay (lesbian),” “bisexual,” “something
else,” or “unsure.” Responses of “something else” or “unsure” were recoded as missing given
prior research documenting diverse reasons (e.g., misunderstanding the question, having a
unlisted sexual identity, rejection of sexual identity labels).% | therefore defined “heterosexual”
as participants selecting “heterosexual or straight” and “sexual minority” as participants selecting
“homosexual or gay (lesbian)” or “bisexual.” | then used two sex/gender-specific questions to
classify past-year sexual behavior: “In the past 12 months, with how many men have you had
anal or oral sex?” (for men) and “In the past 12 months, with how many women have you had
sex? By sex, we mean sexual contact with another woman's vagina or genitals” (for women).
Any participants self-reporting “heterosexual or straight” who also reported 1+ past-year same-
sex/gender sexual partners were recoded as “sexual minority”.

Weight status. Objectively measured height and weight were used to calculate body
mass index (BM1).1% In line with prior intersectional MAIHDA,"? | used BMI as a proxy for
exposure to fatphobia and weight discrimination. Participants were classified as either smaller-
bodied (BMI < 30.0) or larger-bodied (BMI > 30.0).

Intersectional groups. Participants were sorted into 24 intersectional groups using
mutually exclusive combinations of three race/ethnicity, two sex/gender, two sexual orientation,
and two weight status categories. Unweighted group sample counts ranged from 18 to 2,574
(Table 2.1).

Analysis
Multilevel analysis of individual heterogeneity and discriminatory accuracy

(MAIHDA). With individuals (level 1) nested within intersectional groups (level 2), I used
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design-weighted Bayesian statistical methods®"1%71% to estimate the predicted probability of
each DEB outcome with two-level logistic models specified with random intercepts for
intersectional groups.®® To summarize posterior distributions, means and 95% credible intervals
(CI) were used. In line with prior intersectional MAIHDA applications,’>%~%° | fit a null model
(no level 1 covariates) and a full model (all social position main effects as level 1 covariates).
The null model was used to quantify the general contextual effect (GCE) and estimate outcome
prevalence as predicted probabilities. The full model was used to estimate the specific contextual
effects (SCESs) of each social position variable and decompose the GCE and prevalence estimates
into those explained by the social position main effects versus two-way or higher interaction
components.

General contextual effect (GCE). GCE was estimated through two measures of
discriminatory accuracy: variance partition coefficients (VPC) and the area under the receiver
operator characteristic curve (AUC). The VPC measures the percentage of total outcome
variance found comparing intersectional groups to one another (i.e., level 2 or between-group
variance). | used the latent variable method to approximate level 1 variance in two-level logistic
models.'® | used the following interpretation thresholds to determine the GCE estimated by the
VPC: absent (0-1%), very small (>1-5%), small (>5-10%), moderate (>10-20%), fairly large
(>20-30%), very large (>30%).1% The AUC assesses how well the predicted probabilities for
intersectional groups distinguish between those with/without the outcome through plots
comparing true positives (i.e., sensitivity) against false positives (i.e., 1 — specificity). With
values ranging from 0.5 (i.e., random classifier) to 1.0 (i.e., perfect classifier), | used the
following interpretation thresholds: absent (0.5-0.55), very small (>0.55-0.61), small (>0.61-

0.66), moderate (>0.66-0.72), fairly large (>0.72-0.77), very large (>0.77).1* To quantify how
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much the social position main effects explained intersectional inequities observed in the null
model, the proportional change in variance (PCV) was calculated as the full model between-
group variance subtracted from the null model between-group variance and divided by the null
model between-group variance.

Specific contextual effects (SCE). | calculated odds ratios (ORs) with 95% CI to
summarize main (additive) effects estimates from the full model. Intersectional group SCEs were
estimated with (1) model-predicted prevalence and (2) interaction effects (i.e., excess/reduced
prevalence attributable to two-way or higher interactions of social position variables). From null
models, | calculated model-predicted prevalence as the combination of the main effects intercept
and group-specific random intercepts. From full models, | isolated interaction effects, which are
represented by residual values in group-specific random intercepts, as the difference between
model-predicted prevalence estimated via main effects and model-predicted prevalence
estimated via total effects (i.e., main effects + interaction effects).%

Estimation procedures. Models were fit with a Hamiltonian Monte Carlo (HMC)
estimation algorithm with a Bernoulli distribution and logit link function.'! | specified weakly
informative priors on model parameters: half student-t distribution (degrees of freedom=3,
location=0, scale=2.5, lower bound=0) for non-negative variance parameters and a Gaussian
distribution (mean=0, standard deviation=2.5) for logit-scaled main effects. Four Markov chains
were run for 4,000 iterations including 2,000 warmups (post-warmup iterations per chain =
2,000). In line with prior intersectional MAIHDA using complex sample survey data,®” | used the
“csSampling”'? package to account for the NHANES sampling design and generate design-
weighted, nationally representative estimates. "1 Model convergence was evaluated using

Gelman-Rubin r-hat diagnostics, effective sample size, and visual inspection of trace and
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autocorrelation plots.!'® Analyses were conducted in R 4.2.2. Model equations and convergence
diagnostics are available in Supplementary Materials (Appendix A).

Results
Sample characteristics

Comparing design-weighted percentages, most participants were White (70.9%),
heterosexual (94.7%), and smaller-bodied (63.5%), and there was roughly equal breakdown
between women and men (Table 2.1). DEB outcome prevalence ranged from 0.4% (purging
behaviors) to 8.0% (skipped meals), with 11.2% of US adults reporting one or more DEBs in the
past year.

General contextual effect (GCE)

The GCE varied by outcome. Differences between intersectional groups were fairly large
for purging behaviors (VPC=21.27%, AUC=0.735); however, differences were less large for
non-prescription weight loss supplements/pills (VPC=12.56%; AUC=0.676) and small for
skipped meals (VPC=9.48%; AUC=0.655), smoked to lose weight (VPC=7.61%; AUC=0.668),
and any DEBs (VPC=9.06%; AUC=0.658) (Table 2.1; Figure A-S1). This indicates that some
DEBs may be more concentrated in specific intersectional groups. Following adjustment for all
social position variables, 91.73% of between-group differences in any DEBs were attributable to

the additive contribution of the social position main effects; thus, 8.27% was attributable to
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Table 2.1 Sample characteristics, NHANES 2005-2016 (n=17,614)

Variables

n (weighted %o)

Dimensions of social identity/position
Race/ethnicity
Non-Hispanic/Latine (NHL) White
NHL Black
Hispanic/Latine
Sex/gender
Man
Woman
Sexual orientation
Heterosexual
Sexual minority
Weight status
Smaller-bodied
Larger-bodied
Outcomes (past-year)
Any disordered eating behaviors (Overall)
Skipped meals
Non-prescription weight loss supplements/pills
Purging behaviors
Smoked to lose weight
NHANES data collection year
2005-06
2007-08
2009-10
2011-12
2013-14
2015-16

Intersectional groups defined by race/ethnicity,
sex/gender, sexual orientation, and weight status
White men
Smaller-bodied & Heterosexual
Smaller-bodied & Sexual minority
Larger-bodied & Heterosexual
Larger-bodied & Sexual minority
Hispanic/Latine men
Smaller-bodied & Heterosexual
Smaller-bodied & Sexual minority
Larger-bodied & Heterosexual
Larger-bodied & Sexual minority

8,069 (70.9%)
4,302 (12.8%)
5,243 (16.3%)

8,632 (50.2%)
8,982 (49.8%)

16,689 (94.7%)
925 (5.3%)

10,814 (63.5%)
6,800 (36.5%)

2,010 (11.2%)
1,467 (8.0%)
714 (4.1%)
89 (0.4%)
108 (0.6%)

2,741 (16.6%)
3,044 (16.4%)
3,418 (16.4%)
2,689 (16.8%)
3,062 (17.4%)
2,660 (16.4%)

2,574
121
1,277
57

1,574
64
893
18
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Black men
Smaller-bodied & Heterosexual
Smaller-bodied & Sexual minority
Larger-bodied & Heterosexual
Larger-bodied & Sexual minority
White women
Smaller-bodied & Heterosexual
Smaller-bodied & Sexual minority
Larger-bodied & Heterosexual
Larger-bodied & Sexual minority
Hispanic/Latine women
Smaller-bodied & Heterosexual
Smaller-bodied & Sexual minority
Larger-bodied & Heterosexual
Larger-bodied & Sexual minority
Black women
Smaller-bodied & Heterosexual
Smaller-bodied & Sexual minority
Larger-bodied & Heterosexual
Larger-bodied & Sexual minority

1,230
62
754
21

2,425
160
1,336
119

1,502
61
1,102
54

962
93
1,001
96

Note: NHANES = National Health and Nutrition Examination Survey. Percentages are design-weighted to account

for NHANES complex sampling design. “Any disordered eating behaviors (overall)” were defined past-year
engagement in any of the following methods to lose weight: skipped meals, non-prescription weight loss
supplements/pills, purging behaviors, or smoked to lose weight. Purging behaviors were inclusive of self-induced

vomiting or laxative use to lose weight.
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Table 2.2 Intersectional MAIDHA of past-year disordered eating behaviors among US adults by race/ethnicity, sex/gender, sexual
orientation, and weight status, NHANES 2005-2016 (n=17,614)

Disordered eating
behaviors (Any)

Skipped meals

Non-prescription

weight loss

supplements/pills

Purging behaviors

Smoked to lose
weight

Null model

Main effects, OR (95% CI)
Intercept

Random effects
Between-group variance (SD)
VPC, % (95% CI)

Full model
Main effects, OR (95% CI)
Intercept
Race/ethnicity [ref=White]
Black
Hispanic/Latine
Sex/gender [ref=Man]
Woman

Sexual orientation [ref=Heterosexual]

Sexual minority

Weight status [ref=Smaller-bodied]

Larger-bodied
Random effects
Between-group variance (SD)
VPC, % (95% ClI)
PCV, %

0.15 (0.12, 0.20)

0.3322 (0.5665)
9.06 (4.62, 16.7)

0.12 (0.11, 0.13)

1.25 (0.98, 1.59)
0.96 (0.75, 1.22)

1.54 (1.24, 1.87)
1.47 (1.14, 1.90)
2.34 (1.92, 2.88)
0.0275 (0.1562)

0.82 (0.15, 2.4)
91.73

0.11 (0.08, 0.14)

0.35 (0.5807)
9.48 (4.64, 17.78)

0.08 (0.07, 0.09)

1.39 (1.05, 1.85)
0.88 (0.66, 1.20)

1.27 (0.98, 1.61)
1.43 (1.07, 1.93)
2.34 (1.87, 3.04)
0.0405 (0.1874)

1.21 (0.15, 3.68)
88.43

0.05 (0.04, 0.07)

0.4831 (0.6811)

12.56 (6.09, 23.23)

0.04 (0.03, 0.05)

0.99 (0.63, 1.46)
1.09 (0.70, 1.63)

1.87 (1.28, 2.59)
1.81(1.21, 2.70)
2.32 (1.66, 3.36)
0.0919 (0.2832)

2.68 (0.30, 7.8)
80.97

0.00 (0.00, 0.01)

0.9497 (0.9394)

21.27 (7.74, 41.87)

0.00 (0.00, 0.00)

3.10 (1.45, 6.24)
1.67 (0.71, 3.62)

2.94 (1.50, 6.11)
1.50 (0.56, 3.56)
2.09 (1.12, 4.10)
0.137 (0.2912)

3.67(0.00, 18.02)
85.57

0.01 (0.00, 0.01)

0.2834 (0.4959)
7.61 (0.90, 20.82)

0.01 (0.00, 0.01)

1.49 (0.85, 2.63)
0.65 (0.32, 1.25)

1.97 (1.22, 3.23)
1.34 (0.63, 2.65)
1.68 (1.04, 2.75)
0.0621 (0.1981)

1.78 (0.00, 8.99)
78.10

Note: MAIHDA = Multilevel analysis of individual heterogeneity and discriminatory accuracy. NHANES = National Health and Nutrition Examination Survey.
OR = odds ratio. Cl = credible interval. VPC = variance partition coefficient. PCV = proportional change in variance. The null intersectional model was a two-
level (i.e., individuals nested within intersectional groups) logistic model specified with random intercepts for each intersectional group and no level 1 covariates.
The intersectional interaction model added race/ethnicity, sex/gender, sexual orientation, and weight status as level 1 covariates to the null intersectional model
specification. All models are design-weighted to account for the NHANES complex sample survey design. Bold font denotes social identity main effects
coefficients whose 95% CI does not cross the null value (1).

31



interaction effects (Table 2.2). A similar pattern was found for the individual DEBs where there
were some residual between-group differences unexplained by model main effects.
Specific contextual effects (SCES)

Model-predicted prevalence varied considerably across intersectional groups. For any
DEBs, estimates ranged from 5.2% (Hispanic/Latine smaller-bodied heterosexual men) to 22.3%
(Black larger-bodied sexual minority women) (Figure 2.1). In particular, intersectional groups
inclusive of women (vs. men), larger-bodied (vs. smaller-bodied) people, and sexual minority
(vs. heterosexual) people had higher prevalence of any DEBs. Within racial/ethnic and
sex/gender groups, a general pattern emerged where smaller-bodied & heterosexual participants
had the lowest prevalence and larger-bodied & sexual minority participants had the highest
prevalence, and estimates for the other intersections (i.e., “smaller-bodied & sexual minority”
and “larger-bodied & heterosexual”) fell in between these groups. However, the strength of this
pattern varied by racial/ethnic and sex/gender group. For example, among Black women and
Black men, respectively, prevalence estimates for larger-bodied people were similarly high
regardless of their sexual orientation. For the individual DEBs (Figure 2.2), skipping meals
(range: 3.9-17.4%) and using non-prescription weight loss supplements/pills (range: 1.5-11.8%)
were more common than purging behaviors (range: 0.1-1.6%) and smoking to lose weight
(range: 0.3-1.2%). Compared to any DEBS, patterns by sexual orientation and weight status
within racial/ethnic and sex/gender groups were broadly similar for skipped meals and non-
prescription weight loss supplements. Owing to lower overall prevalence, absolute value
prevalence differences were attenuated for purging behaviors and smoking to lose weight;
however, Black heterosexual larger-bodied women had elevated prevalence of purging behaviors

(1.6%, 95% CI: 0.8-2.7%) compared to the population average (0.4%, 95% CI: 0.3-0.5%).
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Figure 2.1 Predicted prevalence of any past-year disordered eating behaviors among US adults,
NHANES 2005-2016 (n=17,614)
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Note: NHANES = National Health and Nutrition Examination Survey. ClI = credible interval. The dashed line
represents the US population average prevalence with 95% CI (shaded region). “Any disordered eating behaviors”
were defined past-year engagement in any of the following methods to lose weight: skipped meals, non-prescription
weight loss supplements/pills, purging behaviors, or smoked to lose weight. Purging behaviors were inclusive of
self-induced vomiting or laxative use to lose weight.
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Figure 2.2 Predicted prevalence of past-year individual disordered eating behaviors among US
adults, NHANES 2005-2016 (n=17,614)
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Table 2.3 Two-way or higher interaction effects among race/ethnicity, sex/gender, sexual orientation, and weight status: Past-year

disordered eating behaviors, NHANES 2005-2016 (n=17,614).

Intersectional group

Interaction Effects (95% CI)

Non-prescription

- . Sexual Any disordered . - Purging Smoked to lose
Sex/gender Race/ethnicity Weight status orientation eating behaviors Skipped meals weight Ioss. behaviors weight
supplements/pills
. Heterosexual -0.8 (-2.8,1.2) -0.1(-1.9, 1.8) -0.7 (-2.0, 0.4) 0.1(-0.1,0.5) 0.0(-0.2,0.2)
Smaller-bodied o
Whit Sexual Minority 0.5(-3.1,4.7) -0.1(-3.2,3.2) 1.0 (-1.8,4.9) 0.0 (-0.4,0.4) 0.0 (-0.4,0.4)
ite
L bodied Heterosexual 0.0 (-4.0,3.7) -0.3 (-4.0, 3.2) -1.2 (-4.5, 1.5) -0.1(-0.7, 0.2) 0.1(-0.3,0.7)
arger-bodie
g Sexual Minority 1.2 (-4.4,7.9) 1.9 (-3.6,9.1) 3.8(-2.2,12.5) 0.0 (-0.8,1.0) 0.0 (-0.5,0.9)
. Heterosexual -0.8 (-3.3, 1.3) -0.5 (-2.6, 1.2) -0.7 (-2.6, 0.8) 0.0 (-0.5,0.3) 0.0(-0.2,0.2)
Smaller-bodied o
. . . Sexual Minority 0.0(-3.9,4.3) 0.2 (-3.0,4.1) 0.3(-3.1,4.9) 0.0 (-0.6, 1.0) 0.0(-0.2,0.4)
Men Hispanic/Latine
L bodied Heterosexual -0.3 (-4.9, 3.6) -0.2 (-4.5,3.2) -0.9 (-5.2,2.3) 0.0 (-0.9, 0.9) 0.0 (-0.4,0.3)
arger-bodie
g Sexual Minority 0.4 (-5.7,7.5) 0.8 (-5.1, 8.5) 0.5 (-6.5, 9.5) 0.3(-1.1,3.5) 0.0 (-0.5,0.7)
. Heterosexual -1.3(-5.3, 2.5) -1.8(-5.3,1.1) 0.2 (-2.5, 3.4) 0.1(-1.9,2.9) 0.0(-0.8,1.0)
Smaller-bodied o
Black Sexual Minority 0.1 (-4.7, 4.8) -0.1(-4.6, 4.7) -0.1(-3.2, 3.8) 0.0 (-1.1, 1.6) 0.1 (-0.5,0.9)
ac
. bodied Heterosexual 3.1(-1.6,8.7) 2.1(-2.8,7.6) 1.9 (-1.7, 6.3) 0.1 (-1.3, 2.0) 0.0 (-0.7,0.8)
arger-bodie
g Sexual Minority 0.7 (-5.8,8.2) 1.1 (-6.2, 10.2) 0.7 (-5.8, 10.0) 0.4 (-1.8,5.1) 0.0 (-1.0, 1.4)
_ Heterosexual 2.7 (0.2, 6.1) 2.1(-0.2, 4.9) 1.7 (-0.9, 4.4) -0.1(-0.8, 0.4) 0.1 (-0.4, 0.6)
Smaller-bodied o
Whit Sexual Minority -0.6 (-5.3, 3.8) -1.5(-5.4,1.7) 0.7 (-3.9,5.9) 0.2 (-0.8,1.8) 0.0 (-0.8, 0.6)
ite
. bodied Heterosexual 2.4 (-7.4,2.0) -1.7 (-6.1, 2.2) -0.9 (-6.2, 3.3) 0.0(-15,1.2) -0.1(-1.2,0.5)
arger-bodie
g Sexual Minority -1.3(-8.1, 4.7) -1.0 (-7.4, 4.5) -4.6 (-13.7, 2.4) 0.2 (-1.9, 2.9) 0.1(-1.1, 1.5)
_ Heterosexual 0.9 (-2.2,4.2) 0.5 (-1.9, 3.0) 1.1(-2.0, 4.3) 0.0(-1.2,1.2) 0.0 (-0.4,0.3)
Smaller-bodied o
. . . Sexual Minority 1.0(-3.8,7.1) 1.0 (-2.6, 6.3) 0.0 (-5.5, 6.5) 0.1 (-1.9, 2.6) 0.0 (-0.6, 0.7)
Women Hispanic/Latine
L bodied Heterosexual -0.1(-5.3,4.7) -1.2 (-6.1, 2.6) 1.7 (-3.9, 6.8) -0.1 (-2.8, 2.0) 0.1 (-0.6, 0.8)
arger-bodie
g Sexual Minority -0.8 (-8.2, 6.0) -0.6 (-7.7,6.2) -0.3(-10.0, 9.8) 0.0 (-4.0,4.5) 0.1(-0.8,1.4)
. Heterosexual -0.5(-4.3,3.2) -0.1 (-3.5,3.2) -0.3(-3.1,2.4) -0.1 (-2.2,1.7) 0.0 (-0.8,0.8)
Smaller-bodied o
Black Sexual Minority 0.0 (-5.8, 6.0) 1.0 (-3.8,7.2) -1.2 (-6.6, 4.1) -0.2 (-3.7, 2.8) 0.2 (-0.9, 2.3)
ac
L bodied Heterosexual 0.0 (-5.3,5.3) 0.9 (-4.5,6.3) -0.7 (-6.3, 3.7) 0.0 (-4.4,3.4) -0.2 (-1.9, 0.9)
arger-bodie
g Sexual Minority -0.9 (-8.3,6.1) -1.6 (-10.0, 5.7) -0.2 (9.0, 8.8) -0.6 (-7.7, 4.6) -0.1(-2.3,1.9)
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Note: NHANES = National Health and Nutrition Examination Survey. CI = credible interval. Negative values (shaded blue) indicate lower than expected
(reduced) prevalence in the intersectional group based on the additive contribution of the social position main effects. Positive values (shaded orange) indicate
higher than expected (excess) prevalence in the intersectional group based on the additive contribution of the social position main effects. “Any disordered eating
behaviors” were defined past-year engagement in any of the following methods to lose weight: skipped meals, non-prescription weight loss supplements/pills,
purging behaviors, or smoked to lose weight. Purging behaviors were inclusive of self-induced vomiting or laxative use to lose weight.
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Across outcomes, main effects indicated that women (ORs=1.27-2.94), sexual minority
people (ORs=1.34-1.81), and larger-bodied people (ORs=1.68-2.34) had greater odds of past-
year DEBs (Table 2). For race/ethnicity, Hispanic/Latine (vs. White) people had similar odds of
any DEBs, skipping meals, and non-prescription weight loss supplement/pill use (ORs=0.88-
1.09) while having higher odds of purging behaviors (OR=1.67) and lower odds of smoking to
lose weight (OR=0.65). While having similar odds of non-prescription weight loss
supplements/pills (OR=0.99), Black (vs. White) people had higher odds of all other outcomes
(ORs=1.39-2.88), particularly purging behaviors (OR=2.88, 95% ClI: 1.14-6.79).

Compared to expectations based on the additive social position main effects, some groups
had higher (excess) or lower (reduced) prevalence of DEBs (Table 2.3). For example, White
heterosexual larger-bodied women had 2.4 percentage points (95% CI: -7.4, 2.0) lower
prevalence of any DEBs, while Black heterosexual larger-bodied men had 3.1 percentage points
(95% CI: -1.6, 6.1) higher prevalence. While none of the group-specific interaction effects were
significant at a traditional 95% CI level, estimates should be viewed in light of sample-level
interaction effects quantified in the full model VPCs and PCVs. These suggested that the
additive main effects insufficiently described the total prevalence of DEBs within each group,
particular for groups with deviation values further away from the null value of 0.

Discussion

The current study examined how race/ethnicity, sex/gender, sexual orientation, and
weight status (as proxies for racism, sexism, heterosexism, and fatphobia) combine to produce
inequities in past-year DEBs among US adults using nationally representative data drawn from
NHANES. I documented prevalence estimates of past-year DEBs ranging from 5.2%

(Hispanic/Latine smaller-bodied heterosexual men) to 22.3% (Black larger-bodied sexual
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minority women). Generally, groups inclusive of individuals with multiply marginalized social
positions, especially sexual minority and larger-bodied people, had greater burden of DEBs. |
also found evidence of clustering of specific DEBs within intersectional groups, with between-
group difference measures being largest for purging behaviors and smallest for smoking to lose
weight.

Findings suggest that epidemiological studies would benefit from an intersectional lens to
uncover heterogeneity within and between social groups. While popular narratives of eating
disorders and DEBs often focus on White, smaller-bodied, heterosexual women,’®" the
prevalence of any DEBs in this group was 11.0% and near the population average. Yet when
intersectional groups are compared within overall sex/gender categories, for instance, | found
stark prevalence differences in past-year any DEBs among men (range: 5.2-20.3%) and women
(range: 9.8-22.4%). This suggests that while prevalence was on average higher among women,
the distributions within each sex/gender category largely overlapped; however, groups who were
marginalized within multiple systems of oppression were disproportionately burdened by DEBs.
When stratified by racial/ethnic and sex/gender groups, smaller-bodied & heterosexual groups
had lower prevalence with greater prevalence among larger-bodied & sexual minority groups.
Sex/gender differences were more pronounced among smaller-bodied & heterosexual groups
(e.g., 5.5% vs. 11.0% for White men vs. women) compared to larger-bodied & heterosexual
groups (e.g., 20.0% vs. 21.7% for White men vs. women).

Overall, prevalence patterns broadly reflected additive main effects showing greater odds
of engaging in past-year DEBs among groups with women, sexual minority people, and larger-
bodied people. | found less evidence of racial/ethnic inequities, with the exception of purging

behaviors and skipping meals where Black (vs. White) people had elevated odds. When
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examining prevalence differences across individual groups, however, more complicated patterns
emerged. While sexual minority people generally had greater prevalence of any DEBs, sexual
orientation differences were less apparent among Black larger-bodied men, Black larger-bodied
women, Hispanic/Latine larger-bodied women, and White smaller-bodied women. The
experiences of heterosexism and how heterosexism manifests may be unique to a group’s
position within other systems of oppression. For example, prior research has found increased
prevalence of DEBs among sexual minority (vs. heterosexual) men at levels comparable to
heterosexual women, 82114 while sexual orientation differences among women are less
consistent.®? A potential explanation is that both sexual minority men and heterosexual women
experience greater social pressures to fit culturally-defined body ideals. For sexual minority men,
this is typically lean and muscular physique, while heterosexual women more often feel pressure
to achieve a thin body ideal.” Explanations for increased body image social pressures include
objectification theory, which posits that women are sexualized through a variety of social process
(e.g., sexual violence, mass media representations) and treated such that their bodies are viewed,
evaluated, and used by men.*® This theory has also been extended to the experience of sexual
minority men, who, relative to heterosexual men, report heightened self-objectification (i.e.,
treating oneself as an object to be evaluated based on physical appearance) and have stronger
associations between self-objectification and disordered eating.*® Overall, these findings provide
evidence that considering social positions in isolation can impair the identification of
disproportionately burdened groups.

While none of the group-specific interaction effects were significant at a canonical 95%
ClI level, full model PCV’s indicated that between 8-22% of between-group differences in the

null model were due to nonadditive interactions between intersecting social positions. Thus, at
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the sample level, | found evidence that the additive main effects insufficiently describe the total
prevalence of DEBs within each group, with this being more evident for groups with greater
absolute value interaction effects. As others have noted,’>%!17 the absence of “significant”
interactions in statistical models does not conflict with intersectionality theory. For example,
results indicate that the effect of being “larger-bodied” was associated with similarly elevated
burden of DEBs across all groups with larger-bodied people. However, this does not mean that
the lived experiences of all intersectional groups in this study inclusive of larger-bodied people
are the same. Conversely, the presence of an interaction does not necessarily indicate that a
group is more/less advantaged at the population level; thus, interaction effects should be
interpreted in reference to the overall group prevalence to inform prevention efforts. 298117

Based on VPC and AUC findings of small-to-moderate differences between groups for
most DEBSs in this study, policy and public health efforts related to DEB prevention should strike
a balance between population and targeted approaches to prevention.*'® A potentially useful
framework to address this public health issue is the proportionate universalism approach,*°
which involves the implementation of universal strategies acting on broad social determinants of
DEBs (e.g., workplace weight discrimination protections) in combination with tailored efforts
proportional to the needs of groups experiencing excess burden. | note, however, that extra effort
using a targeted approach is necessary for the prevention of purging behaviors due to findings of
“fairly large” differences between groups. For instance, Black heterosexual larger-bodied women
may be particularly burdened by purging behaviors, so designing policies and programs to
address the needs of this group is warranted to improve health equity between groups and reduce
overall DEB-related morbidity and mortality.

Limitations & Strengths
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This analysis was limited to the study of specific weight loss-oriented DEBS; thus, results
may not apply to all weight loss-oriented DEBs or other DEB forms (e.g., muscularity-oriented
DEBs, which are more prevalent among men versus women).” Relatedly, DEBs were measured
in the context of intentional or attempted weight loss, which may result in an undercount of
DEBs by excluding those who used DEBs to prevent weight gain or due to social/economic
circumstances (e.g., food insecurity). I used individual-level social positions as a proxy measure
for interlocking systems of oppression; therefore, | encourage future research to develop and
apply more direct measures of racism, sexism, heterosexism, fatphobia and their intersections.
Relatedly, | was limited to broad racial/ethnic, sex/gender, and sexual orientation categories that
may not be reflective of individual’s identities and lived experiences, and | collapsed weight
status into binary categories that may conceal meaningful within-group differences among
smaller-bodied and larger-bodied people. As a common practice in federal health surveys, %
sex/gender was interviewer-assigned rather than self-reported, so some participants may have
been misclassified in a sex/gender category that doesn’t align with their gender identity. Finally,
data came from 2005-2016, so results may not necessarily generalize to the current day due to
secular trends and exogenous shocks (e.g., COVID-19 pandemic).

However, there were critical strengths of this analysis. In particular, this is the first study
to report US nationally representative estimates of intersectional inequities in DEBs. This
analysis builds upon prior intersectional MAIHDA of DEBs to include a wider age range of
participants (ages 18-59 vs. 14-31).72 Given the importance of racism in structuring US society
and power relations,®® | also extend prior studies’? by considering race/ethnicity and its
intersections with sex/gender, sexual orientation, and weight status.

Conclusions
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This analysis uncovered considerable inequities in DEBs at the intersection of
race/ethnicity, sex/gender, sexual orientation, and weight status. Findings complicate narratives
of the types of people who have traditionally been viewed as disproportionately burdened by
DEBs (i.e., White heterosexual smaller-bodied women). In general, intersectional groups with
Black people, women, sexual minority people, and larger-bodied people had increased
prevalence of DEBs. Multiply marginalized groups, particularly those who were sexual minority
and larger-bodied, had consistently elevated prevalence relative to the population average. To
reduce DEB-related morbidity and mortality, findings support approaches pairing population-
wide prevention efforts with interventions targeting groups in proportion to their level of need.
Overall, I call on public health professionals and policymakers to identify and intervene upon the

structural mechanisms driving intersectional health inequities.
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Chapter 3: Intersectional differences in the association between disordered eating behaviors and
depression in a nationally representative sample of US adults
Abstract

Background: The association between disordered eating behaviors (DEBs) and depression is
well-established; however, prior studies have neglected how intersectional positions within
interlocking systems of oppression may moderate this association.

Methods: | sorted US adults aged 18-59 (n=17,578) from the 2005-2016 National Health and
Nutrition Examination Survey (NHANES) into 24 intersectional groups defined by
race/ethnicity, sex/gender, sexual orientation, and weight status (proxies for racism, sexism,
heterosexism, fatphobia). | defined DEBs as past-year engagement in one or more of the
following weight loss methods: skipped meals, laxative misuse, self-induced vomiting, smoking,
or non-prescription diet supplements/pills. 1 used intersectional multilevel analysis of individual
heterogeneity and discriminatory accuracy (MAIHDA) with random slopes to estimate (1) the
prevalence of depression (moderate-to-severe symptoms assessed via Patient Health
Questionnaire [PHQ-9] sum score > 10) by DEB status, (2) whether DEBs explained between-
group differences in depression, and (3) whether the association between DEBs and depression
varied across groups.

Results: Depression cases were moderately clustered within groups (variance partition
coefficient [VPC]=10.60%), with prevalence ranging from 4.95-23.91% (without DEBS) and
7.69-25.33% (with DEBSs). While DEBs explained a small portion (3.66%) of between-group
differences, depression inequities were greater among those with DEBs (VPC=12.52% vs.
10.93%). Overall, prevalence was higher among those with DEBs (prevalence ratio [PR]: 1.58,
95% CI: 1.38-1.80). The association varied across groups, with differences being greatest among
Hispanic/Latine heterosexual smaller-bodied men (8.44% vs. 4.95%; PR: 1.72, 95% CI: 1.04—
2.97) and smallest among White sexual minority larger-bodied women (21.53% vs. 22.45%; PR:
0.98, 95% CI: 0.50-1.44).

Conclusions: DEBs were, on average, associated with greater depression prevalence, but this
association was weaker for groups experiencing the greatest burden of depression. Targeted
interventions that prevent DEBs and address interlocking systems of oppression may be needed
to reduce intersectional inequities in depression.
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Introduction

Disordered eating behaviors (DEBS), such as self-induced vomiting and skipping meals
to lose weight, are unhealthy behavioral patterns commonly seen eating disorders (EDs). The
population disease burden of DEBs is substantial, with a recent analysis of nationally
representative data placing the past-year prevalence of DEBs among US adults at 11.2%.1%
Contrary to prevailing stereotypes of the typical person experiencing DEBs (e.g., White
heterosexual smaller-bodied women),’%2! emerging scholarship has documented that a DEBs
are common across the US adult population along axes of race/ethnicity, sex/gender, sexual
orientation, and weight status.*?° Of particular concern, DEBs are associated with a range of
serious mental and behavioral health issues, including mood and anxiety disorders,® substance
use disorders,® binge drinking,” and suicidality.®

Globally, evidence from nationally representative surveys suggests that mental and
behavioral health comorbidities are the norm rather than the exception.!** Concerningly, a
population-based cohort study which followed participants from 11 to 45 years old found that
85% accumulated more than one mental disorder diagnosis.?? For people with EDs,
comorbidities may place individuals at increased risk for more severe symptoms,*’~1° longer
illness duration,*” and reduced quality of life.?°

Across mental and behavioral health conditions, mood disorders are among the most
likely to be comorbid with EDs.** Depression, a particularly common mood disorder, is
estimated to affect approximately 7.4% (past-year) and 14.2% (lifetime) of US adults.®” Using
2023 dollars, the social and economic burden of depression in 2019 was approximately $382
billion attributable to healthcare costs and reduced worker productivity.*?* A meta-analysis found

evidence of a bidirectional, longitudinal relationship between eating pathology (defined as a
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diagnosed eating disorder or DEBs) and depression.*?* Given this finding, DEBs and depression
may share transdiagnostic common causes, including genetic risk,?! neurological,?? and social
(e.g., child maltreatment,?®2* discrimination®>2®) factors. Broadly, the evidence base suggests
that DEBs and depression are linked to one another in complex ways that may produce and
sustain their comorbidity.

Social epidemiology of DEBs, depression, and their comorbidity

In recent years, researchers have documented prevalence differences in DEBs and
depression across social positions defined by race/ethnicity,0.79:125-127.73,128-135
sex/gender,10.72.73:127.128.136-139 gy 3] orientation,’82126:140-143 gnd weight status.8%144147 While
most prior work has quantified prevalence differences using one aspect of social position at a
time, emerging studies have increasingly considering the intersection of multiple social position
variables to provide a more comprehensive understanding of how these health issues are
patterned across the population.

For DEBs, studies have examined various combinations of social position variables. In a
nationally representative sample of US high school students, Beccia et al. (2019) documented a
positive interaction between race/ethnicity and sex/gender such that Hispanic/Latine girls had
excess prevalence of DEBs.'? Relatedly, Beccia et al. (2021) found a complex array of DEB
prevalence estimates among US young adults at the intersection of gender identity, sexual
orientation, and weight status,’? while McGuire et al. (in preparation) found similar patterns
among US adults at the intersection of race/ethnicity, sex/gender, sexual orientation, and weight
status.*?° In both studies, two-way or higher interactions were present that modified the
prevalence of DEBs in each intersectional group in contrast to the average values associated with

each unidimensional social position variable.

45



Researchers have similarly examined the patterning of depression at the intersection of
multiple social position variables. Among US young adults, Evans and Erickson (2018)
examined depression symptom score differences by race/ethnicity, sex/gender, immigration
status, socioeconomic status (SES), and their intersections.®® They found considerable
differences across intersectional groups, with elevated depression symptoms concentrated among
groups with women, people of color, immigrants, and low SES individuals.®® With nationally
representative data from US adults, McGuire et al. (in press) estimated the prevalence of lifetime
and past-year major depressive episode at the intersection of race/ethnicity, sex/gender, and
sexual orientation.®” Similar to Evans & Erickson (2018), estimates were highly variable across
groups, ranging from 4.5% (Black heterosexual men) to 36.5% (White bisexual women) for
lifetime major depressive episode.®’

Overall, these studies provide strong evidence that social position variables may interact
in ways that produce a complex social patterning of DEBs and depression. However, a notable
gap is the degree to which the comorbidity between DEBs and depression is patterned at the
intersection of multiple social positions. In particular, traditional analyses of the association
between DEBs and depression assume a fixed value across the population. This necessarily
overlooks how an individual’s position within interlocking systems of oppression may
exacerbate, or mitigate, their likelihood of experiencing one of these health issues conditional on
the other occurring. To reduce the population burden of this comorbidity, identifying groups
experiencing a stronger association between DEBs and depression may inform how interventions
can be tailored and equitably distributed.

Intersectionality theory and quantitative research applications
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Grounded in Black feminist scholarship and activism,*#88%92 intersectionality theory
draws attention to the ways in which systems of oppression (e.g., racism, sexism, heterosexism,
fatphobia) are intricately linked to produce hierarchies of power relations that privilege and/or
marginalize certain social groups.®? These macro-level power relations subsequently shape and
constrain individuals’ social identities and positions (e.g., race/ethnicity, sex/gender, sexual
orientation, weight status) and their lived experiences in social systems (e.g., healthcare,
education, labor market).*® Thus, a complex patterning of social, economic, and health inequities
is theorized to result from variations in privilege and marginalization within interlocking systems
of oppression.

An intersectional framework has increasingly been employed in the analysis and
interpretation of quantitative research.®® Given its more natural alignment with traditional
quantitative methods, the intercategorical approach® is especially popular.®* This approach
provisionally adopts social categories to analyze between-group differences and illuminate how
power relations and resulting health inequities are patterned across the population.®® Guided by
intersectionality theory,*>8:8%92 | adopted the intercategorical approach by using race/ethnicity,
sex/gender, sexual orientation, weight status and their intersections to approximate social
positions within interlocking systems of oppression. This rests on the assumption that individuals
occupying the same social position share health-related exposures and lived experiences in ways
that are meaningful for describing inequities in DEBs and depression.

As a reframing of preexisting multilevel analysis concepts,®”*4¢15 multilevel analysis of
individual heterogeneity and discriminatory accuracy under an intersectional framework®-3
(hereafter, intersectional MAIHDA) has been used to describe patterns of health inequities,

including those observed for DEBs’>!% and depression.®”?8 Briefly, intersectional MAIHDA
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with binary outcomes permits flexible estimation of health outcome prevalence at the
intersection of multiple social identities/positions. To inform the choice of high-risk vs.
population prevention strategies, it quantifies individual variation in health outcomes found when
comparing group averages (i.e., between-group differences, discriminatory accuracy) vs.
individual heterogeneity around group averages (i.e., within-group differences). Health outcome
prevalence can then be decomposed to evaluate two-way or higher interaction effects unique to
each group, which provides evidence of excess or reduced prevalence of the outcome. Thus, this
approach challenges the “tyranny of the averages™’ associated with traditional main effects
analysis by considering each group’s unique position within interlocking systems of oppression.

Notably, Evans et al.%* recently extended the intersectional MAIHDA framework beyond
its descriptive origins to include exposure variables hypothesized to explain between-group
differences (inequities) in the outcome. By specifying the exposure variable with random slopes,
this approach allows exposure-outcome associations to vary across intersectional groups,®
permitting the investigation of exposure effect modification. This information is critical for the
design and implementation of intervention efforts such that certain groups, as a product of their
unique experiences and social position, may benefit more (or less) from interventions addressing
the exposure. Overall, intersectional MAIHDA with exposure variable random slopes opens
opportunities to simultaneously describe health inequities and assess relevant factors that may
drive these inequities.
Current study

Building on prior multilevel analysis of population health data under an intersectional
framework,56472.97.99.120 | anplied intersectional MAIHDA with random slopes® to describe the

social patterning of depression across joint identities of race/ethnicity, sex/gender, sexual

48



orientation, and weight status. I classified probable cases of depression as those with moderate-
to-severe depressive symptoms assessed via the Patient Health Questionnaire (PHQ-9).
Individual-level demographic measures were used as imperfect proxies for intersectional social
positions within interlocking systems of oppression. With nationally representative data from US
adults, the current study aimed to estimate: (1) the prevalence of depression by intersectional
group and DEB status, (2) whether DEBs explained between-group inequities in depression, and
(3) whether the association between DEBs and depression varied across groups, which | assessed
using random slopes for the DEBs variable.5*
Methods

Technical Details

To enhance accessibility for readers, additional technical details on the statistical
approaches can be found in Supplementary Materials (Appendix B), which includes model
equations, convergence diagnostics, and estimate calculations.
Data

Data were drawn from six cross-sectional waves of the National Health and Nutrition
Examination Survey (NHANES) collected biannually from 2005-06 to 2015-16.1% Participants
were selected via multistage probability sampling methods to obtain a sample representative of
the US non-institutionalized population. Sexual orientation data were collected among adults
aged 18-59 and is not publicly available following the 2015-16 wave; therefore, I limited
analysis to this time period (2005-2016) and participant age range (18-59).

From the 60,939 individuals who participated in NHANES from 2005-2016, I first
excluded those younger than 18 or older than 59 (n=35,979). | then excluded those with an

“Other/Multiracial” race/ethnicity (n=2,899) due to the difficulty of interpreting results in a
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defined social context. After further removing those with missing data on model variables
(sexual orientation [n=4,404], weight status [n=8], DEBs [n=32], depression [n=36]), there were
17,578 in the analytic sample.
Measures

Depression. The Patient Health Questionnaire (PHQ-9) assessed the frequency of nine
DSM-IV-defined depression symptoms over the past two weeks.**215 Response categories were
“not at all” (0), “several days” (1), “more than half the days” (2), and “nearly every day” (3). To
identify those with moderate-to-severe symptoms, | calculated a total sum score (range=0-27)
and created a binary variable, with scores >10 coded as screening positive for depression. This
cutoff value has been shown to have good sensitivity and specificity (both 88%) for
distinguishing cases from non-cases of major depressive disorder.> The term “depression” is
used for brevity.

Disordered eating behaviors (DEBSs). Participants reporting past-year attempted or
intentional weight loss were asked “How did you try to lose weight?” and presented with 17
weight loss methods (select all that apply). | classified participants as engaging in DEBs if they

9% ¢

reported any of the following weight loss methods: “skipped meals,” “started to smoke or began

to smoke again”, “took laxatives or vomited,” and “took other pills, medicines, herbs, or
supplements not needing a prescription”. Participants who did not report past-year attempted or
intentional weight loss or did not endorse any of the methods above were classified as not
engaging in DEBs [reference group].

Race/ethnicity. Participants were asked “What race do you consider yourself to be?”” and

could select one or more of the following options: “American Indian or Alaskan Native”,

“Asian”, “Black or African American”, “Native Hawaiian or Pacific Islander”, “White”, or
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“Other”. Hispanic/Latine ethnicity was assessed with “Do you consider yourself to be Hispanic,
Latino, or of Spanish origin?”. NHANES staff used race and ethnicity data to construct four
mutually exclusive categories: Non-Hispanic (NH) White, NH Black/African-American, NH
Other/Multiracial, Mexican American, or Other Hispanic. To ensure sufficient sample size, |
collapsed the two latter groups into a single Hispanic/Latine group. As stated previously, |
excluded NH Other/Multiracial participants.

Sex/gender. As part of household screening procedures, NHANES interviewers assigned
participants as either “male” or “female” and were told to “ask [participants] if not obvious”.1%
Given the potential conflation between sex assigned at birth and gender identity,% I refer to this
measure as “sex/gender” and use the terms “man” and “woman.”

Sexual orientation. | used information on sexual identity and past-year sexual behavior
to classify participants as either “heterosexual” or “sexual minority.” Sexual identity was self-
reported as “heterosexual or straight,” “homosexual or gay (lesbian),” “bisexual,” “something
else,” or “unsure.” Past-year sexual behavior was self-reported with two sex/gender-specific
items (Men: “In the past 12 months, with how many men have you had anal or oral sex?”;
Women: “In the past 12 months, with how many women have you had sex? By sex, we mean
sexual contact with another woman's vagina or genitals”). Using sexual identity responses, | first
categorized participants as “heterosexual” if they selected “heterosexual or straight” or as
“sexual minority” if they selected “homosexual or gay (lesbian)” or “bisexual.” Next,
participants whose sexual identity was “heterosexual”, “something else”, or “unsure” but
reported one or more past-year same-sex/gender sexual partners were recoded as “sexual

minority.”

51



Weight status. Height and weight were objectively measured by mobile examination
center staff and used to calculate body mass index (BMI) using CDC guidelines.' In line with
prior intersectional MAIHDA incorporating weight status as a social position dimension,’? | used
BMI to categorize respondents as smaller-bodied (BMI < 30.0) or larger-bodied (BMI > 30.0) as
a proxy for exposure to fatphobia and weight discrimination.

Intersectional groups. To approximate participants’ relative social position within
interlocking systems of oppression, | classified participants into 24 intersectional groups defined
by three race/ethnicity, two sex/gender, two sexual orientation, and two weight status categories.
Group sample sizes ranged from n=18 to n=2,570 (Table 3.3).

Analysis

Multilevel analysis of individual heterogeneity and discriminatory accuracy
(MAIHDA). All analyses were conducted in R version 4.2.2.1* Using the MAIHDA analysis
framework, %183 | sequentially fit five, two-level logistic models with Bayesian statistical
methods to predict depression cases, with participants (level 1) nested within intersectional
groups (level 2). Random intercepts were specified for intersectional groups, allowing estimation
of the general contextual effect (GCE) and the prevalence of depression in each group.8:%3% The
GCE assesses the degree to which individual differences in depression across the sample could
be attributed to between-group (i.e., discriminatory accuracy) vs. within-group (i.e., individual
heterogeneity) differences.® I used the “csSampling”1%112 package to generate design-weighted,
nationally representative estimates accounting for the NHANES survey design.*?°

Model 1 was a null intersectional model (i.e., no level 1 covariates) used to quantify
baseline between-group differences in depression. Model 2 added the main (fixed) effect of

DEBs and was used to quantify the degree to which DEBs described between-group differences
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observed in Model 1. Model 3 subsequently added the main effects of the social position
variables used to construct intersectional groups, which was used to quantify interaction effects
for each group (overall, not distinguished by DEB status) between the social position variables.
Building on Model 2’s specification, Model 4 included random slopes for DEBs in addition to
the main effect, allowing the association between DEBs and the outcome to vary in
strength/direction across groups. Finally, Model 5 added the social position main effects and the
random slopes for the DEBs variable, which were used to quantify interaction effects for all
combinations of intersectional groups and DEB status.

| estimated the GCE through the variance partition coefficient (VPC), a measure of
discriminatory accuracy. The VPC measures the percentage of individual outcome variance

found when comparing intersectional group averages to one another (i.e., between-group

2
variance). | used the latent variable method to approximate level 1 variance (i.e., "? ~ 3.29) in

two-level logistic models.*® For Models 1-3, the VPC was calculated as the random intercepts
(level 2) variance divided by total model variance (level 1 + level 2) and multiplied by 100 to
obtain a percentage value. For Models 4 and 5, which included random slopes variances and
random effects covariance, VPCs were separately calculated for those with vs. without DEBs
using methods described in prior research® (see Appendix B).

To interpret VPC estimates, | used the following thresholds: absent (0-1%), very small
(>1-5%), small (>5-10%), moderate [equivalent of “less large” proposed by Merlo Wagner, &
Leckie (2019)] (>10-20%), fairly large (>20-30%), very large (>30%).1%° To quantify the
percentage reduction in between-group differences in depression relative to Model 1 (for Models
2-3) and Model 4 (for Model 5), I calculated the proportional change in variance (PCV) as the

adjusted model between-group variance subtracted from the referent model between-group
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variance and divided by the referent model between-group variance. For Model 5, separate

calculations were conducted for those with vs. without DEBs (see Appendix B).%*
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Table 3.1 Sample characteristics, NHANES 2005-2016 (n=17,578).

No DEBs, DEBs,
n=15,573 n=2,005 Overall,
(88.8%) (11.2%) n=17,578
Variables n (weighted %o)
Outcome
Depression 1,387 (7.4%) 268 (11.7%) 1,655 (7.8%)
Dimensions of social identity/position
Race/ethnicity
Non-Hispanic/Latine (NHL) White 7,217 (71.3%) 841 (68.1%) 8,058 (70.9%)
NHL Black/African-American 3,675 (12.2%) 615 (16.7%) 4,290 (12.7%)
Hispanic/Latine 4,681 (16.4%) 549 (15.3%) 5,230 (16.3%)
Sex/gender
Man 7,884 (51.7%) 732 (38.6%) 8,616 (50.3%)
Woman 7,689 (48.3%) 1,273 (61.4%) 8,962 (49.7%)
Sexual orientation
Heterosexual 14,800 (95.0%) 1,857 (92.4%) 16,657 (94.7%)
Sexual minority 773 (5.0%) 148 (7.6%) 921 (5.3%)

Weight status
Smaller-bodied
Larger-bodied

9,963 (65.7%)
5,610 (34.3%)

NHANES data collection year

2005-06 2,354 (16.1%)
2007-08 2,692 (16.5%)
2009-10 3,111 (16.8%)
2011-12 2,420 (17.3%)
2013-14 2,723 (17.6%)
2015-16 2,273 (15.8%)

829 (46.4%)
1,176 (53.6%)

378 (20.4%)
347 (15.6%)
305 (13.2%)
262 (12.9%)
333 (16.5%)
380 (21.4%)

10,792 (63.5%)
6,786 (36.5%)

2,732 (16.5%)
3,039 (16.4%)
3,416 (16.4%)
2,682 (16.8%)
3,056 (17.4%)
2,653 (16.4%)

Note: NHANES = National Health and Nutrition Examination Survey. Percentages are weighted to account for the
NHANES complex sample survey design. Depression cases were identified using the Patient Health Questionnaire
(PHQ-9) with a sum score cutoff of > 10 (i.e., moderate-to-severe symptoms).
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Results

Sample characteristics. Approximately 11.2% of the sample reported engaging in past-
year DEBs, and 7.8% screened positive for depression (Table 3.1). At the sample-level, the
prevalence of depression was higher among those with (11.7%) vs. without (7.4%) DEBs. The
majority of the sample was White (70.9%), heterosexual (94.7%), and smaller-bodied (63.5%),
and there was near-equal breakdown by sex/gender.

Social position main effects. Independent of DEB status, main effects for social position
variables in Models 3 and 5 indicated that women (ORs=1.90-1.91), sexual minority people
(ORs=2.31-2.37), and larger-bodied people (ORs=1.28-1.29) had higher odds of depression
(Table 3.2). While Black/African-American people (ORs=1.24-1.27) and Hispanic/Latine people
(ORs=1.10-1.12) also had higher odds of depression, results were not significant at a 95% CI
level.

Between-group differences in depression. There were considerable between-group
differences in the prevalence of depression (Table 3.2). In the null model (Model 1),
approximately 10.60% of individual differences in depression were found comparing group
averages, indicating moderate clustering of the outcome within groups. After adding the main
effect of DEBs in Model 2, the variance attributable to between-group differences in depression
was reduced by 3.66% compared to Model 1, indicating that DEB status accounted for a small
proportion of between-group depression differences. The inclusion of random slopes for DEBs in
Model 4 showed that between-group differences in depression were greater among those with
DEBs (VPC=12.52%) compared to those without DEBs (VPC=10.93%). This suggests that

between-group differences were greater when DEBS were present.
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Table 3.2 Intersectional MAIHDA of depression among US adults predicted by DEB status, NHANES 2005-2016 (n=17,578).

Model 1 Model 2

Model 3

Model 4 Model 5

Main effects, OR (95% CI)

Intercept

DEBs [Ref: No DEBs]
DEBs

Race/ethnicity [Ref: White]
Black/African-American
Hispanic/Latine

Sex/gender [Ref: Man]
Woman

Sexual orientation [Ref: Heterosexual]
Sexual minority

Weight status [Ref: Smaller-bodied]
Larger-bodied

0.12 (0.09, 0.16) 0.12 (0.09, 0.16)

- 1.44 (1.24, 1.68)

0.08 (0.07, 0.09)
1.42 (1.22, 1.65)

1.24 (0.95, 1.64)
1.10 (0.84, 1.43)

1.90 (1.52, 2.39)
2.31(1.79, 2.98)

1.29 (1.04, 1.60)

0.12 (0.09, 0.16) 0.08 (0.07, 0.09)

1.31 (1.00, 1.67) 1.32 (1.02, 1.64)

- 1.27 (0.96, 1.66)
- 1.12 (0.86, 1.45)

- 1.91 (1.55, 2.38)
- 2.37 (1.83, 3.06)

- 1.28 (1.03, 1.60)

Random effects

Random intercepts variance

Random slopes variance

Random effects covariance (correlation)

0.4109 0.0319
0.1133 0.0897
-0.0230 (-0.37) -0.0003 (0.06)

VPC and PCV summaries
VPC, Overall (%, 95% CI)
PCV, Overall (%)

VPC, No DEBs (%, 95% CI)
PCV, No DEBs (%)

VPC, DEBs (%, 95% CI)
PCV, DEBs (%)

10.60 (5.26, 19.45)
- 3.66

10.25 (5.06, 18.87)

1.01 (0.2, 2.77)
91.45

10.93(5.29,20.14)  0.95(0.16, 2.89)
- 92.24
12.52 (6.39,21.07)  3.48 (0.65, 10.17)

- 74.69

Note: MAIHDA = multilevel analysis of individual heterogeneity and discriminatory accuracy. NHANES = National Health and Nutrition Examination Survey. OR = odds ratio.
Cl = credible interval. DEB(s) = disordered eating behavior(s). VPC = variance partition coefficient. PCV = proportional change in variance. For main effects, bold font indicates a
statistically significant result at a 95% CI level. Depression cases were identified using the Patient Health Questionnaire (PHQ-9) with a sum score cutoff of > 10 (i.e., moderate-

to-severe symptoms
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Table 3.3 Comparison of predicted prevalence of depression by intersectional group and DEB status, NHANES 2005-16.

Rank!

Intersectional Group

N

PP (95% CI),
No DEBs

PP (95% ClI),
DEBs

PD (95% CI),
DEBs vs. No DEBs

PR (95% CI),
DEBs vs. No DEBs

Higher & lower
than expected
prevalence
(95% CI), DEBs

Overall sample

17,578

7.57 (7.15, 7.98)

11.97 (10.42, 13.67)

4.40 (2.91, 6.00)

1.58 (1.38, 1.80)

© 00 N o O~ W DN P

NN NN DN P P P PR R R R R
A WO N P O O 0N OO O B WO N P, O

Hispanic/Latine heterosexual smaller-bodied men
White heterosexual larger-bodied men

White heterosexual smaller-bodied men
Hispanic/Latine heterosexual larger-bodied men
Black heterosexual smaller-bodied men

White heterosexual smaller-bodied women

Black heterosexual larger-bodied men
Hispanic/Latine heterosexual smaller-bodied women
Hispanic/Latine sexual minority smaller-bodied men
White sexual minority larger-bodied men

White sexual minority smaller-bodied men

Black sexual minority larger-bodied men

Black heterosexual larger-bodied women

Black heterosexual smaller-bodied women

White heterosexual larger-bodied women

Black sexual minority smaller-bodied men
Hispanic/Latine sexual minority smaller-bodied women
Hispanic/Latine heterosexual larger-bodied women
White sexual minority smaller-bodied women

Black sexual minority larger-bodied women
Hispanic/Latine sexual minority larger-bodied men
Hispanic/Latine sexual minority larger-bodied women
White sexual minority larger-bodied women

Black sexual minority smaller-bodied women

1,564
1,276
2,570
888
1,224
2,422
752
1,495
64
57
121
21
1,083
960
1,334
61
59
1,089
159
96
18
53
119
93

4.95 (3.64, 6.49)
4.96 (4.01, 5.99)
5.37 (4.65, 6.14)
5.70 (3.98, 7.77)
6.33 (4.53, 8.39)
6.86 (6.04, 7.71)
7.54 (5.15, 10.49)
8.28 (6.43, 10.37)
10.03 (4.10, 18.61)
10.11 (5.36, 16.28)
10.12 (6.50, 14.43)
10.84 (3.38, 23.68)
11.03 (8.54, 13.86)
11.18 (8.55, 14.08)
11.69 (10.11, 13.31)
12.05 (5.27, 22.06)
12.68 (5.46, 23.07)
13.66 (10.69, 16.86)
16.70 (12.07, 21.91)
16.87 (9.08, 27.41)
19.85 (7.66, 39.69)
20.21 (9.78, 34.64)
22.45 (16.08, 29.57)
23.91 (13.71, 36.31)

8.44 (4.80, 14.34)
7.69 (5.33, 10.62)
8.26 (5.69, 11.51)
9.13 (5.44, 14.26)
9.06 (5.03, 14.37)
8.57 (6.24, 11.04)
9.86 (5.78, 14.70)
10.00 (5.68, 14.67)
12.75 (5.06, 24.45)
13.38 (6.87, 22.11)
13.30 (7.07, 21.35)
13.94 (4.64, 29.20)
15.22 (10.71, 20.50)
11.71 (5.84, 17.78)
19.04 (15.17, 23.48)
14.70 (5.84, 28.15)
15.54 (6.46, 28.55)
16.11 (10.68, 22.08)
21.47 (13.26, 32.02)
19.75 (10.01, 33.17)
22.94 (9.05, 45.46)
22.68 (10.03, 40.59)
2153 (11.76, 32.02)
25.33 (12.20, 41.82)

3.49 (0.16, 9.32)
2.73(0.35, 5.70)
2.89 (0.33, 6.08)
3.43 (-0.02, 8.60)
2.73 (-1.05, 7.77)
1.71 (-0.68, 4.13)
2.31 (-1.90, 6.69)
1.72 (-2.86, 6.11)
2.73 (-4.25,10.58)
3.27 (-2.85, 10.28)
3.17 (-2.71, 10.05)
3.09 (-4.59, 11.94)
4.18 (-0.36, 9.53)
0.52 (-5.85, 5.96)
7.35 (3.31, 12.10)
2.65 (-5.60, 11.27)
2.86 (-5.35, 11.40)
2.46 (-3.37, 8.11)
4.78 (-3.30, 14.63)
2.89 (-7.31, 12.84)
3.09 (-10.14, 15.62)
2.46 (-10.49, 14.11)
-0.91 (-12.86, 8.85)
1.43 (-13.33, 13.64)

1.72 (1.04, 2.97)
1.56 (1.07, 2.23)
1.54 (1.06, 2.18)
1.63 (1.00, 2.65)
1.44 (0.83, 2.30)
1.25 (0.90, 1.62)
1.33(0.78, 2.00)
1.22 (0.68, 1.77)
1.32 (0.66, 2.22)
1.36 (0.76, 2.21)
1.33(0.75, 2.07)
1.36 (0.67, 2.41)
1.39 (0.97, 1.95)
1.06 (0.51, 1.55)
1.64 (1.27, 2.10)
1.26 (0.62, 2.08)
1.27 (0.66, 2.07)
1.19 (0.77, 1.64)
1.30 (0.82, 1.95)
1.20 (0.64, 1.89)
1.21(0.62,1.97)
1.15 (0.57, 1.80)
0.98 (0.50, 1.44)
1.08 (0.54, 1.63)

1.98 (-1.32, 7.87)
1.21 (-1.32, 4.47)
1.27 (-1.44, 4.68)
1.72 (-1.73, 7.06)
0.84 (-2.89, 5.87)
-0.32 (-3.18, 2.44)
0.12 (-4.21, 4.64)
-0.68 (-5.27, 3.70)
-0.03 (-7.17, 7.16)
0.47 (-5.91, 7.47)
0.34 (-5.31, 7.14)
0.20 (-7.68, 8.40)
1.12 (-3.58, 6.96)
-2.56 (-8.90, 2.33)
4.12 (-0.42,9.79)
-0.55 (-9.01, 7.51)
-0.46 (-8.60, 7.78)
-1.17 (-7.22, 4.43)
0.55 (-7.08, 10.66)
-1.28 (-11.31, 8.27)
-1.44 (-14.64, 10.60)
-2.22 (-14.55, 8.58)
-6.05 (-18.25, 2.40)
-3.84 (-17.85, 7.18)

! Groups are ranked in ascending order based on the PP of moderate-to-severe depression symptoms among those without DEBs.
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Note: PP = predicted prevalence. Cl = credible interval. PD = prevalence difference. PR = prevalence ratio. DEBs = disordered eating behaviors. Estimates
obtained from Model 4, which included the overall main effect of DEBs and random slopes for DEBs. For each intersectional group, PD and PR estimates are in
reference to the PP without DEBs. Higher & lower than expected prevalence estimates are the percentage point difference between the overall PP with DEBs
(i.e., main effects + random effects) minus the expected prevalence based on the additive main effect of DEBs, where positive values indicate higher than
expected prevalence and negative values indicate lower than expected prevalence. For PD and PR, bold font indicates a statistically significant result at a 95% ClI
level. Depression cases were identified using the Patient Health Questionnaire (PHQ-9) with a sum score cutoff of > 10 (i.e., moderate-to-severe symptoms).
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The main effects of the social position variables were added in Models 3 and 5. Results
from Model 3, which included the main effect of DEBs without random slopes, showed that the
social position variables reduced between-group differences by 91.45%. This means 8.55% (i.e.,
100% - 91.45%) of between-group differences were attributable to two-way or higher
interactions between the social position variables, regardless of DEB status. However, Model 5,
which included the random slopes for DEBSs, signaled that the social position variables accounted
for a greater percentage of between-group differences among those without DEBs
(PCV=92.24%) compared to those with DEBs (PCV=74.69%). Therefore, the interaction
components are especially important to describe the patterning of depression symptom inequities
among those with DEBS.

Prevalence of depression by DEB status. Using estimates from Model 4 (i.e., main
effect of and random slopes for DEBS), prevalence differences by intersectional group and DEB
status are visually presented in Figure 3.1 and summarized in Table 3.3. Groups are sorted in
ascending order by the prevalence of depression in those without DEBs. With the exception of
White sexual minority larger-bodied women (rank=23), prevalence estimates were higher among
those with DEBS, ranging from 7.69% (White heterosexual larger-bodied men) to 25.33% (Black
sexual minority smaller-bodied women). Among those without DEBs, prevalence ranged from
4.95% (Hispanic/Latine heterosexual smaller-bodied men) to 23.91% (Black sexual minority
smaller-bodied women). Generally, groups inclusive of women (vs. men) and sexual minority
(vs. heterosexual) people had increased prevalence of depression, while racial/ethnic and weight
status differences were less consistent.

Figure 3.2 compares the expected (main effects) prevalence difference between with vs.

without DEBs to the predicted prevalence estimated by the random slopes for each group (also
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Figure 3.1 Predicted prevalence of depression among US adults by intersectional group and DEB status,

NHANES 2005-2016 (n=17,578).
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2005-2016 (n=17,578).
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Note: NHANES = National Health and Nutrition Examination Survey. DEBs =

disordered eating behaviors. Cl = credible interval. Estimates obtained from Model 4, which included the overall main effect of DEBs
and random slopes for DEBs. Intersectional groups are sorted in ascending order based on the predicted prevalence of depression
among those without DEBs. Depression cases were identified using the Patient Health Questionnaire (PHQ-9) with a sum score cutoff
of >10 (i.e., moderate-to-severe symptoms). In Figure 3.2, main effects expectation is the fixed effects intercept + random effects
intercept + main effects slope of DEBs. Predicted prevalence is the fixed effects intercept + random effects intercept + main effects

slope of DEBs + random effects slopes of DEBs.
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summarized in Table 3.3). Blue (red) lines denote lower (higher) than expected prevalence of
depression in the group. Deviations ranged from -6.05 percentage points (95% CI: -18.25, 2.40)
for White sexual minority larger-bodied women (rank=23) to 4.12 percentage points (95% CI: -
0.42, 9.79) for White heterosexual larger-bodied women (rank=15). This provides evidence that,
depending on a group’s position within social hierarchies, the main effect of DEBs may
incorrectly estimate depression prevalence.

Effect modification by intersectional group. Across models, the main effect of the
DEBs variable indicated that those with DEBs had, on average, greater odds of depression
(ORs=1.31-1.44; Table 3.2). Prevalence ratio (PR) estimates comparing depression prevalence
among those with vs. without DEBs signaled variation in the magnitude of the association across
groups. As such, PRs ranged from 0.98 to 1.72 (Table 3.3), while the population average was
1.57 (95% CI: 1.38-1.80). Differences in depression symptom prevalence by DEB status were
more pronounced for groups with lower depression prevalence, which is evidenced by the
random effects correlation in Model 4 (-0.37), showing that groups with higher depression
prevalence in the “No DEBs” condition (i.e., random intercepts) had weaker associations
between DEBs and depression (i.e., random slopes). Differences were largest for the following
groups: Hispanic/Latine heterosexual smaller-bodied men (PR=1.72, 95% CI: 1.04-2.27), White
heterosexual larger-bodied women (PR=1.64, 95% CI: 1.27-2.10), Hispanic/Latine heterosexual
larger-bodied men (PR=1.63, 95% ClI: 1.00, 2.65), White heterosexual larger-bodied men
(PR=1.56, 95% CI: 1.07-2.23), and White heterosexual smaller-bodied men (PR=1.54, 95% CI.
1.06-2.18). Conversely, differences were smallest for White sexual minority larger-bodied

women (PR=0.98, 95% CI: 0.50-1.44), Black heterosexual smaller-bodied women (PR=1.06,
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95% CI: 0.51-1.55), and Black sexual minority smaller-bodied women (PR=1.08, 95% CI: 0.54—
1.63).
Discussion

With a nationally representative sample of US adults, the current study found sizable
differences in the prevalence of probable depression cases across groups defined at the
intersection of race/ethnicity, sex/gender, sexual orientation, and weight status. Using social
position variables as proxy measures for interlocking systems of oppression, | extend the
literature on intersectional inequities in depression in three critical ways. First, | build upon prior
intersectional MAIHDA of depression®”*8 by including weight status in the intersectional group
definitions. With this approach, | documented higher prevalence of depression, on average,
among those who were larger-bodied as well as substantial heterogeneity within each weight
status category when combined with the other social position variables. Second, using a random
slopes application® of intersectional MAIHDA,%:%3% | add complexity to prior work
documenting a positive association between DEBs and depression.*?* Namely, | found evidence
of effect modification depending on one’s position with interlocking systems of oppression.
Third, I quantified the degree to which DEBs may describe patterns of intersectional inequities in
depression, finding that between-group differences were greater among those with DEBS;
however, DEBs explained a relatively small portion of between-group differences (i.e., 3.66%)
observed in null model, indicating that other factors beyond DEBs may play a greater role in
describing how depression is patterned across groups.

Depression prevalence was, on average, greater among those with (11.97%) vs. without
(7.57%) DEBs. In line with prior research, model main effects of the social position variables

indicated that women (vs. men),*?8136-139 sexyal minority (vs. heterosexual) people,*4%14 and
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larger-bodied (vs. smaller-bodied) people!*>14" had greater odds of depression. However, there
was substantial variation when estimates were stratified by intersectional group and DEB status
(Without DEBs range=4.95-23.91%; DEBs range=7.69-25.33%). Results suggested that group-
specific associations (i.e., random slopes) varied considerably around the additive main effect of
DEBs. Prevalence differences by DEB status were particularly pronounced for some groups,
such as Hispanic/Latine heterosexual smaller-bodied men (8.44% vs. 4.95%; PR=1.72),
compared to others, such as White sexual minority larger-bodied women (21.53% vs. 22.45%;
PR=0.98). On the percentage point scale, differences were largest for White heterosexual larger-
bodied women (19.04% vs. 11.69%; PD=7.35). In general, groups with lower baseline (i.e.,
without DEBS) depression prevalence had a stronger association between DEBs and depression,
and they tended to be those with a lower number of marginalized social identities and positions.
Visually, this pattern was evident in Figure 3.2, where the predicted prevalence estimates for
some groups differed substantially from those predicted based on the main effects alone. Thus,
these results may signal that interventions designed to reduce engagement in DEBs may have a
greater impact on reducing depression prevalence for certain groups compared to others;
however, longitudinal studies are needed to evaluate this claim.

In line with a prior intersectional MAIHDA predicting past-year and lifetime
depression,® | found that between-group difference measures indicated moderate clustering of
depression symptoms within intersectional groups as defined in this study. Approximately
10.60% of individual differences in depression were found comparing group averages. The prior
study, which defined intersectional groups using race/ethnicity, sex/gender, and sexual
orientation, found similar estimates of 12.7% (past-year depression) and 12.5% (lifetime

depression).%” VPC estimates may vary due to differences in depression measurement tools;
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namely, the prior study used a module that produced a categorical result in which anhedonia

155

and/or depressed mood must be present to screen positive, > whereas the current study used a

dimensional measure of nine depression symptoms with a cutoff sum score value. %213

This study is not without limitations. First, measurement of the social position variables
and classification decisions made by the research team may conceal meaningful within-group
heterogeneity. For race/ethnicity, | was limited to broad categories such as Hispanic/Latine. As
such, prior research has found depression prevalence differences among Hispanic/Latine
subgroups (e.g., Puerto Ricans vs. Mexican Americans).'3? Moreover, | excluded participants
who were classified by NHANES as “Other/Multiracial,” which combined individuals into a
category with diverse racial/ethnic identities, including Asian, Native American or Alaska
Native, and Native Hawaiian or Pacific Islander. Sex assigned at birth and gender identity were
not self-reported by participants in the NHANES study, so misclassification may be present, and
findings may not be representative of transgender and nonbinary individuals. For sexual
orientation, | used a catch-all “sexual minority” category that included people with diverse
sexual identities (i.e., gay, lesbian, bisexual) and behavioral patterns. For weight status, |
dichotomized a continuous BMI measure into two groups, and | note evidence of greater
depression prevalence at higher BMI cutoff values (e.g., BMI > 40.0) than used in the current
study.'®® Additionally, DEBs in the NHANES study were limited to four items that were all
weight loss-oriented; therefore, findings may not necessarily apply to muscle-building or weight
gain-oriented behaviors (e.g., anabolic-androgenic steroid use).

The current study documented considerable inequities in the prevalence of depression
among US adults at the intersection of race/ethnicity, sex/gender, sexual orientation, and weight

status. In particular, depression inequities were greater among those who engaged in DEBs.
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Using a random slopes application® of intersectional MAIHDA, %83 | found differences in the
association between DEBs and depression across intersectional groups. Results signaled that
effect modification may be present such that groups with lower baseline depression prevalence
had a stronger association between DEBs and depression. | cautiously note that public health and
clinical interventions aimed at reducing engagement in DEBs may therefore have greater (or
reduced) benefits for certain groups concerning their comorbid depression symptoms. However,
longitudinal research is needed to confirm whether effect modification is present and distinguish
temporal ordering of DEBs and depression. Overall, findings underscore the urgency of adopting
intersectional approaches to describe complex patterns of health exposures and outcomes in
epidemiological research. Given the large depression inequities observed in the current study, |
call on US policymakers to support programs and policies aimed at dismantling interlocking

systems of oppression and the social factors influencing the development of depression.
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Chapter 4: Disordered eating, depression, and incident risk of diabetes, hypertension, and
hyperlipidemia at the intersection of race/ethnicity, gender identity, and weight status: A
longitudinal intersectional MAIHDA from adolescence to middle adulthood
Abstract

Background: Emerging evidence suggests that disordered eating (DE) and depression are associated
with increased risk of poor cardiometabolic health; however, prior studies have neglected (1) the
comorbidity of DE and depression and (2) the degree to which incident risk estimates may be
moderated by an individual’s position within interlocking systems of oppression.

Methods: With data from five waves of a nationally-representative longitudinal cohort study (Add
Health), | estimated the longitudinal impact of DE, depression, and their comorbidity on incident
risk of diabetes (n=8,878), hypertension (n=8,393), and hyperlipidemia (n=8,462). The exposure
period was defined as adolescence and young adulthood (Waves 1-3; 1994-2002; ages 11-26),
wherein participants were classified into four exposure groups: neither DE nor depression, DE only,
depression only, and DE & depression. Incident outcome cases were defined as those developing
after Wave 3 until the follow-up period ended (Wave 5; 2016-2018; ages 33-44). Cases were
identified using self-reported diagnosis, self-reported medication use, and objectively-measured
biomarkers. With 16 intersectional groups defined by race/ethnicity, gender identity, and weight
status, intersectional MAIHDA (multilevel analysis of individual heterogeneity and discriminatory
accuracy) with random slopes was used to estimate (1) between-group inequities in poor
cardiometabolic health, (2) whether exposure-outcome associations differed across groups, and (3)
whether sample-level (average) exposure-outcome associations correctly estimated risk of poor
cardiometabolic health across groups.

Results: Incident cases of diabetes (4.6-33.3%), hypertension (14.7-45.8%), and hyperlipidemia
(21.5-39.1%) were complexly patterned across intersectional groups. At the sample level, DE (only)
was associated with 21% increased risk of diabetes. Depression (only) was associated with 18%
increased risk of hypertension and hyperlipidemia. Comorbid DE and depression were associated
with 45% increased risk of hypertension and 26% increased risk of hyperlipidemia. Notable
exposure-outcome association differences emerged; for example, risk ratio (RR) estimates of the
association between depression (only) and incident diabetes ranged from 0.38 to 2.84. Conversely,
there was limited evidence of effect modification for other associations (e.g., depression (only) and
incident hypertension [sample-level RR=1.18; group-specific RR range=1.09-1.24]). Models
indicated that relying on sample-level exposure-outcome associations would incorrectly estimate risk
patterns across groups and exposure levels.

Conclusions: As individuals enter middle adulthood, substantial cardiometabolic health inequities
were present at the intersection of race/ethnicity, gender identity, and weight status. DE, depression,
and their comorbidity during adolescence and young adulthood were associated with poor
cardiometabolic health. However, these associations may vary considerably across intersectional
groups. Thus, exploring the nuanced dynamics of these associations with an intersectional lens is
imperative for developing targeted interventions aimed at promoting cardiometabolic health equity
across the lifespan.
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Introduction

Cardiometabolic health refers to range of interrelated conditions characterized by their
effects on the body’s cardiovascular system and energy utilization/homeostasis, including blood
sugar regulation, blood pressure control, and lipid balance. Maintaining good cardiometabolic
health is therefore critical for daily functioning and healthy longevity. Cardiometabolic health
conditions are estimated to impact 4.6% (diabetes; ages 18-44),'%" 7.2% (hypertension; ages 18-
39),1%8 and 8.2-10.9% (hyperlipidemia; ages 20-39)*° of younger adults in the US.
Concerningly, diabetes,®” hypertension,® and hyperlipidemia® are associated with increased risk
of all-cause mortality. In particular, diabetes may increase risk of cancer diagnosis and
mortality,3” while hypertension and hyperlipidemia are associated with higher risk of
cardiovascular disease-related mortality.3®%° Poor cardiometabolic health also presents a
substantial economic burden to society. For instance, diagnosed diabetes was estimated to have a
total economic cost of $327 billion in 2017, including $237 billion in direct medical
expenditures.*® Moreover, individuals with diabetes have medical costs that are more than double
those of the non-diabetic population.*’ Thus, early prevention through the identification of
modifiable risk factors for diabetes, hypertension, and hyperlipidemia are of vital public health
concern.
Disordered eating and depression as risk factors for poor cardiometabolic health

Emerging research suggests that mental and behavioral health concerns, such as
disordered eating**~** and depression,*>*¢ may place individuals at increased risk for developing
poor cardiometabolic health. The current study defines disordered eating as a broad spectrum of
eating-related pathology, including binge eating behaviors, unhealthy weight control methods

(e.g., self-induced vomiting), and diagnosed eating disorders (i.e., a diagnosis of an eating
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disorder, such as anorexia nervosa [AN], bulimia nervosa [BN], binge eating disorder [BED],
from a healthcare professional). Among US adults, nationally representative surveys indicate that
11.2%%° and 2.1%*%! may engage in past-year unhealthy weight control behaviors and binge
eating behaviors, respectively, while lifetime eating disorder diagnoses are estimated to impact
14.3% of men and 19.7% of women.*%2 While social and economic cost estimates are not broadly
available for this definition of disordered eating, diagnosed eating disorders in the 2018-19 fiscal
year were estimated to cost the US health system $64.7 billion in direct medical costs and $326.5
billion in reduced wellbeing.®

Those with disordered eating frequently experience comorbid mental and behavioral
health conditions.** Comorbidity is defined in this study as the lifetime occurrence of two or
more health conditions in the same individual. Among those with diagnosed eating disorders,
comorbidities are of particular concern as they may place individuals at increased risk for greater
symptom severity,X”"1° longer illness duration,’” and reduced quality of life.?’ Across mental and
behavioral health conditions, depression is among the most likely conditions to be comorbid in
individuals with diagnosed eating disorders.* Depression is a serious psychiatric disorder
characterized by persistent low mood and loss of interest/pleasure in daily activities. In 2022,
8.8% of US adults experienced a past-year major depressive episode.'®® As a leading cause of
disability, its impact on US adults was associated an annual cost of $326.2 billion in 2018.164
Review of prior literature on disordered eating, depression, and cardiometabolic health

Concerning disordered eating and cardiometabolic health, prior longitudinal evidence
suggests that binge eating behaviors may be associated with increased risk of diabetes,
hypertension, and high triglycerides after 2-years follow-up.** In a sample of larger-bodied

young adult men, binge eating behaviors (OR=1.90), but not unhealthy weight control behaviors
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(OR=0.98), were prospectively linked to incident hyperlipidemia, while findings for incident
diabetes (ORs=1.10-1.11) and hypertension (ORs=0.81-0.92) were non-significant.!®® Similarly,
a matched cohort study found that those with diagnosed BED, compared to healthy controls,
were more likely to develop diabetes (hazard ratio [HR]=1.7) and dyslipidemia (HR=2.2; i.e.,
unhealthy imbalance of blood lipid measures);* however, the same study found increased, but
non-significant, risk for developing hypertension (HR=1.5).*3 People with restrictive EDs such
as AN may also have increased risk of dyslipidemia arising from liver dysregulation or delayed
cholesterol metabolism.'®5167 Heterogeneity in the association between diagnosed eating
disorders and diabetes may also be present. For example, a meta-analysis inclusive of cross-
sectional and longitudinal cohort studies found that diagnosed BED (cross-sectional OR=3.67;
cohort OR=3.34) and diagnosed BN (cross-sectional OR=3.45; cohort OR not reported) may
increase risk of diabetes, while diagnosed AN (cross-sectional OR=0.86; cohort OR=0.71) may
decrease risk of diabetes.'®® Overall, these studies suggest that disordered eating, particularly
binge eating behaviors, BN, and BED, may be associated with increased risk of diabetes, while
findings are more mixed concerning the impact of disordered eating on hypertension and
hyperlipidemia risk.

Relative to disordered eating, there are more high-quality studies linking depression with
poor cardiometabolic health. Compared to those without depression, meta-analyses of
longitudinal cohort studies have documented 38% increased risk of incident diabetes* and 42%
increased risk of incident hypertension®® among those with depression. Similarly, an umbrella
review of five meta-analyses estimated that depression was associated with 18% to 60%
increased risk of incident diabetes.*® Contrary to findings regarding diabetes and hypertension, a

meta-analysis of cross-sectional studies found that higher total cholesterol was associated with
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lower prevalence of depression.’® Longitudinal studies are relatively limited concerning
depression and hyperlipidemia, and a systematic review of articles published through the end of
2019 found no longitudinal studies of the association between total cholesterol and depression
symptoms among young adults.*’* To date, only one cohort study examined the prospective
association between depression and total cholesterol, finding that baseline depression symptoms
did not predict 2-year changes in total cholesterol.}’?> Moreover, prior work has often focused on
the impact of various cholesterol subtypes (e.g., low-density lipoprotein cholesterol [LDL-C]) on
subsequent depression risk rather than the pathway from depression to cholesterol-related
outcomes. For instance, a longitudinal cohort study of middle-aged and older adult women found
that lower LDL-C was associated with increased risk of incident depression.*”® In summary,
extant literature suggests that depression predicts incident cases of diabetes and hypertension,
respectively, while findings for a longitudinal association between depression and incident
hyperlipidemia are less clear.
Literature gaps

Two notable gaps in the literature concern the associations among disordered eating,
depression, and poor cardiometabolic health. First, it is unknown whether the comorbidity of
disordered eating and depression during adolescence and young adulthood may increase risk of
poor cardiometabolic health as individuals age into middle adulthood. Disordered eating61#
and depression'’417 often first appear during this critical developmental period. In particular,
among adolescents with a diagnosed eating disorder, 8.7% (AN) to 35.4% (BED) also had a
lifetime diagnosis of depression.'* As such, disordered eating and depression may share
transdiagnostic common causes, including genetic,?! biological (e.g., brain area alterations®?),

and social (e.g., child maltreatment,?>?* discrimination,?>2®) factors. Among those with
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cardiometabolic health issues, mental and behavioral health comorbidities are also known to be

associated with poor outcomes, such as mortality risk,'’® emergency room visits,*’®

and impaired
health-related quality of life.>’"18 To address this gap, the current study uses longitudinal data
collected from adolescence to middle adulthood to estimate whether disordered eating,
depression, and their comorbidity may place individuals at increased risk of developing poor
cardiometabolic health.

The second gap concerns the degree to which associations between disordered eating,
depression, and cardiometabolic health may differ at the intersection of multiple axes of social
position. With its origins in Black feminist scholarship and activism,*%88° intersectionality is a
critical social theory describing the ways in which systems of oppression (e.g., racism, sexism,
fatphobia) are bound together and interact in complex ways with individual-level identities and
positions (e.g., race/ethnicity, gender identity, weight status).® These interlocking systems
subsequently produce and reinforce a hierarchy of power relations whereby certain individuals
experience relative privilege or disadvantage. Population-level patterns of privilege/disadvantage
are thus theorized to produce economic, political, and health inequities. Of note, intersectionality
theory stresses that lived experiences at the intersection of multiple systems of oppression are not
simply the experience under one system of oppression coupled with the experience of another
(i.e., the experience of Black women # Black + woman).*® In population health research,
intersectionality theory thus provides a toolKit to critically examine the distribution and complex
causes of health inequities under interlocking systems of oppression.

In recent years, intersectional MAIHDA (multilevel analysis of individual heterogeneity
and discriminatory accuracy)®: 5 has been used to examine how intersectional positions under

interlocking systems of oppression can describe inequities in depression,®”*® disordered
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eating,?®"%1% and cardiometabolic health.1’®82 Using an intercategorical (i.e., between-group
comparison)® approach under an intersectional framework,*%88° this method sorts individuals
(level 1) into mutually-exclusive intersectional groups (level 2) defined by existing social
position categories. From here, a two-level model is specified with random intercepts for each
intersectional group, which allows researchers to (1) map outcome averages (e.g., risk,
prevalence) across groups, (2) quantify outcome variability attributable to between-group
(discriminatory accuracy) vs. within-group (individual heterogeneity) differences, and (3)
decompose between-group differences into those explained by two-way or higher interaction
effects (e.g., race/ethnicity*gender identity*weight status).6-%3

While traditionally applied in descriptive epidemiology, Evans et al.®* recently extended
the intersectional MAIDHA framework into analytic settings by including an exposure variable
(twin vs. singleton birth status) to predict intersectional inequities in an outcome (birthweight).®*
Here, they included random slopes, which vary around the main effects slope (i.e., sample-level
average association), to assess whether the association between birth status and birthweight
differed in strength and magnitude across intersectional groups.®* Thus, the random slopes
application of intersectional MAIHDA can be used to evaluate hypotheses related to (1) effect
modification of exposure-outcome associations by intersectional group and (2) the ability of the
average exposure-outcome association to accurately predict outcome risk across groups. Overall,
intersectional MAIHDA, in both its descriptive and analytic forms, has promise to inform the
design and implementation of interventions addressing disordered eating, depression, and
cardiometabolic health.

Current study
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With a US nationally representative cohort followed from adolescence into middle
adulthood, | sought to quantify the causal effect of disordered eating, depression, and their
comorbidity on incident risk of three cardiometabolic health conditions: diabetes, hypertension,
and hyperlipidemia. Using intersectional MAIHDA, 55 | first estimated the degree to which risk
of each outcome was patterned across mutually-exclusive intersectional groups defined by
race/ethnicity (White, Black, Latine, Multiracial/Other Race), gender identity (cisgender man,
cisgender woman), and weight status (smaller-bodied, larger-bodied). These intersections were
conceptualized as imperfect proxy measures for interlocking systems of oppression, namely,
racism, sexism, and fatphobia. Second, using a random slopes application of intersectional
MAIHDA % I evaluated whether each group’s unique position within social hierarchies
moderated estimates of the causal effect of disordered eating, depression, and their comorbidity
on cardiometabolic health risk. Lastly, | quantified whether specific intersectional groups
experienced higher, or lower, than expected total risk of each outcome (i.e., inclusive of the main
effects [sample-level average] slope and group-specific random slopes for the exposure variable)
in comparison the risk estimated from the main effects slope. Therefore, if a particular group had
higher-than-expected risk, this would indicate that the exposure-outcome association is stronger
than average, providing critical insights for the development and delivery of interventions.

Methods
Technical Details

To enhance article accessibility, additional technical details on statistical approaches
(e.g., code, model equations, convergence diagnostics, estimate formulas) can be found in
Supplementary Materials (Appendix C).

Data
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Data came from five waves of the National Longitudinal Study of Adolescent to Adult
Health (Add Health). Add Health is a prospective cohort study of a nationally representative
sample of US middle and high school students enrolled in the 1994-95 school year. Participants
were selected to participate through a school-based, multistage probability sampling design
stratified by geographic region, urbanicity, school type, racial/ethnic demographics, and student
body size. Since 1994-95 (Wave 1), participants have been followed for up to 24 years with data
collection occurring in 1996 (Wave 2), 2001-02 (Wave 3), 2008-09 (Wave 4), and 2016-18
(Wave 5). The Institutional Review Board of the University of North Carolina at Chapel Hill
(UNC-Chapel Hill) approved Add Health study procedures. De-identified, restricted use data
were obtained through a data use agreement with UNC-Chapel Hill.

Inclusion criteria

The study flowchart is presented in Figure 4.1. From n=20,744 participants, | first
excluded those who did not respond to Wave 1 (n=29) and those with missing data on Wave 1
neighborhood socioeconomic status (SES; n=216) or household SES (n=1,395). Next, | excluded
those who did not respond to Wave 3 (n=5,011), did not respond to Wave 5 (n=4,530), or had
missing Wave 5 sampling weights (n=203). | then excluded those with missing data on
demographic variables (race/ethnicity [n=1], gender identity [n=23], weight status [n=242],
sexual orientation [n=79]) or the exposure variable (n=6).

From the remaining sample (n=9,039), | defined analytic samples for each
cardiometabolic health outcome measure. Participants were excluded if they self-reported a
diagnosis of the outcome that occurred at or before Wave 3 (i.e., the exposure period) or if they
had missing outcome data. The final analytic samples for each outcome were as follows:

Diabetes (n=8,878), Hypertension (n=8,393), and Hyperlipidemia (n=8,462).
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Measures

l. Outcomes

All outcome cases were identified using self-reported lifetime diagnosis (Wave 3-5), self-

reported age at first diagnosis (Wave 4-5), self-reported past 4-week medication use (Waves 4-

5), and objectively measured biomarker data (Waves 4-5).

Figure 4.1 Study flowchart.
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Note: Add Health = National Longitudinal Study of Adolescent to Adult Health.
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Incident diabetes. Diabetes cases met at least one of the following criteria: (1) self-
reported first diagnosis (when not pregnant) after their age at Wave 3, (2) self-reported past 4-
week use of anti-diabetic medication, (3) fasting glucose > 126 milligrams per deciliter (mg/dL),
(4) non-fasting glucose > 200 mg/dL, or (5) hemoglobin Alc (HbAlc) > 6.5%.182

Incident hypertension. Hypertension cases met at least one of the following criteria: (1)
self-reported first diagnosis after their age at Wave 3, (2) self-reported past 4-week use of anti-
hypertensive medication, or (3) measured blood pressure classified as hypertension stage 1 or 2
(i.e., systolic > 140 millimeters of mercury (mmHQ) or diastolic > 90 mmHg).

Incident hyperlipidemia. Hyperlipidemia cases met at least one of the following criteria:
(1) self-reported first diagnosis after their age at Wave 3, (2) self-reported past 4-week use of
anti-hyperlipidemic medication, or (3) measured total cholesterol (TC) > 240 mg (based on
National Cholesterol Education Program (NCEP) Adult Treatment Plan (ATP) 111 guidelines).®*
At Wave 4, TC deciles were released instead of continuous values. | used cutoffs normed to the
prevalence of hyperlipidemia (TC > 240 mg) among US young adults aged 20-39 (women:
8.2%; men: 10.9%).1%° Therefore, TC values in the top decile were considered evidence of
hyperlipidemia. At Wave 5, I classified continuous TC values > 240 mg as evidence of
hyperlipidemia.

1. Exposures

Eating disorder diagnosis. At Wave 5, participants self-reported a lifetime eating
disorder diagnosis with “Has a doctor, nurse, or other health care provider ever told you that you
have or had anorexia, bulimia or binge eating?” and their age at first diagnosis with “How old

were you when you were diagnosed by a doctor, nurse or other health care provider with
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anorexia, bulimia or binge eating?” Those reporting a lifetime diagnosis that first occurred at or
before their age at Wave 3 were coded as having an eating disorder.

Unhealthy weight control behaviors (UWCBSs). At Waves 1-3, participants self-
reported past 7-day UWCBs with “During the past seven days, which of the following things did
you do in order to lose weight or to keep from gaining weight?” (options: “made yourself
vomit”, “took diet pills”, “used laxatives”). At Wave 3, three additional past 7-day UWCBSs were
measured: “took food supplements (powders, herbal supplements, mineral pills, or vitamins that
are supposed to take the place of meals or reduce appetite)”, “fasted or skipped meals”, “used
diuretics”. Those who endorsed any of the measured UWCBs from Waves 1-3 were coded as
having UWCBEs.

Binge eating. At Wave 3, participants self-reported past 7-day binge eating with two
items: “Have you eaten so much in a short period that you would have been embarrassed if
others had seen you do it?” (options: “yes” or “no”) and “Have you been afraid to start eating
because you thought you wouldn’t be able to stop or control your eating?” (options: “yes” or
“no”). Those responding “yes” to either item were coded as having binge eating.

Depression diagnosis. At Waves 4 and 5, participants self-reported a lifetime depression
diagnosis with “Has a doctor, nurse, or other health care provider ever told you that you have or
had depression?” and their age at first diagnosis with “How old were you when you were
diagnosed by a doctor, nurse or other health care provider with depression?” Those reporting a
lifetime diagnosis that first occurred at or before their age at Wave 3 were coded as having
depression.

Moderate-to-severe depression symptoms. Across Waves 1-3, participants completed 9

items from the 20-item Center for Epidemiological Studies Depression (CESD) scale, which
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assessed past 7-day depression symptoms (“bothered by things that usually don’t bother you”,
“could not shake off the blues”, “felt that you were just as good as other people”, “had trouble
keeping your mind on what you were doing”, “felt depressed”, “were too tired to do things”,
“enjoyed life”, “felt sad”, “felt that people disliked you”). Participants reported how frequently
each symptom occurred (0="never”, 1="rarely”, 2="“most of the time”, 3="all of the time”).
After positively worded items were reverse coded, | created a sum score (range=0-27). In line
with prior Add Health analysis of the 9-item CESD scale,'8> | derived a binary variable using
gender-specific sum score cutoffs (> 11 for women; > 10 for men) indicating moderate-to-severe
depression symptoms.

Combined exposure variable: Comorbidity of disordered eating and depression.
Using the exposure indicators described above, | defined “Disordered Eating” as any reports of
eating disorder diagnosis, UWCBs, or binge eating. I defined “Depression” as any reports of
depression diagnosis or moderate-to-severe depression symptoms. | then categorized participants
into four mutually-exclusive exposure groups: “Neither”, “Disordered Eating only”, “Depression
only”, “Disordered Eating & Depression”.

1.  Social position variables

Race/ethnicity. At Wave 1, participants self-reported their race with “What is your
race?”, choosing from one or more the following options: “White”, “Black or African-
American”, “American Indian or Native American”, “Asian or Pacific Islander”, or “Other”.
Participants self-reported their ethnicity with “Are you of Hispanic or Latino origin?” (options:
“yes” or “no”). I combined responses from these two questions into four mutually-exclusive
categories: Hispanic/Latine (any race), Non-Hispanic/Latine (NHL) White, NHL Black/African-

American, or NHL Multiracial/Other Race. Due to small sample sizes, participants who (1)
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identified as “Asian or Pacific Islander”, “American Indian or Native American”, or “Other” or
(2) reported more than one racial identity were classified as NHL Multiracial/Other Race.

Gender identity. Gender identity was not self-reported in Add Health until Wave 5.
Therefore, 1 used Wave 5 self-reported sex (“What sex were you assigned at birth, on your
original birth certificate?” with options of “male” or “female”) and self-reported gender identity
(“What is your gender?”” with options of “male” or “female”) to classify participants as cisgender
men (“male” sex and “male” gender identity), hereafter “men”, or cisgender women (“female”
sex and “female” gender identity), hereafter “women”. Due to low sample size (n=28), non-
cisgender participants excluded from analysis.

Weight status. Aligning with prior intersectional MAIHDA using weight status to
approximate exposure to fatphobia and weight discrimination,’® I used participants’ Wave 1 self-
reported height and weight to calculate body mass index (BMI) as kilograms divided by meters
squared. Those who reported being currently pregnant (n=12) were set to missing. For
participants aged 19 or younger, I used the cdcanthro package to generate BMI percentiles
according to CDC growth charts.*®” Those with an age- and sex-standardized BMI percentile >
85.0 were coded as “larger-bodied”. Participants aged 20 or older were coded as “larger-bodied”
if they had BMI > 25.0 using CDC criteria. All other participants with non-missing BMI data
were coded as “smaller-bodied” (BMI percentile < 85.0; BMI < 25.0).

IV.  Covariates

Neighborhood SES. Principal component analysis (PCA) was used to combine data from
six indicators of Wave 1 neighborhood SES measured at the census tract-level: (1) proportion of
vacant housing units, (2) proportion of households receiving public assistance or welfare, (3)

proportion of adults living at or below the federal poverty level, (4) proportion of children living
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at or below the federal poverty level, (5) proportion of adults aged 25 or older without a high
school diploma, and (6) proportion of adults aged 25 or older who are unemployed. Prior to
PCA, each indicator was standardized with mean=0 and standard deviation=1. Using 33.3% and
66.6% quantile values, the first principal component (variance explained=69.9%) was split into
three categories (“Lower SES”, “Average SES”, “Higher SES”) based on the Wave 1 sample
with non-missing neighborhood SES data (n=20,529).

Household SES. | used the Social Origins Scale,'® which was previously derived using
PCA® of four Wave 1, parent-reported household SES indicators: (1) parental education, (2)
parental occupation, (3) household income, (4) household receipt of public assistance or welfare.
Similar to Neighborhood SES, the first principal component (variance explained=53%) was split
into three categories (“Lower SES”, “Average SES”, “Higher SES”) using the 33.3% and 66.6%
quantile values based on the Wave 1 sample with non-missing household SES data (n=19,324).

Sexual orientation. At Waves 3-5, participants self-reported their sexual orientation with
“Please choose the description that best fits how you think about yourself” (options: 1=100%
heterosexual (straight)”, 2=“maostly heterosexual (straight), but somewhat attracted to people of
your own sex”, 3="bisexual, that is, attracted to men and women equally”, 4="“mostly
homosexual (gay), but somewhat attracted to people of the opposite sex”, 5=“100% homosexual
(gay)”, or 6=“not sexually attracted to either males or females”). Responses of 6 were set to
missing. Participants who reported 1 at each wave were coded as “heterosexual”, while those
who reported 2, 3, 4, or 5 at any wave were coded as “sexual minority”.

Analysis

All analysis was conducted in R version 4.2.2.1%
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Multilevel analysis of individual heterogeneity and discriminatory accuracy
(MAIHDA). | fit two-level log-binomial models using the Hamiltonian Monte Carlo**
algorithm for Markov chain Monte Carlo (MCMC) to predict incident risk of diabetes,
hypertension, and hyperlipidemia, respectively. | used the csSampling package!!? to generate
design-weighted, nationally representative estimates to account for the Add Health complex
sample survey design.®” Outcomes were specified with a binomial distribution and a log link
function to directly estimate risk ratios (RR), since odds ratios obtained with a logit link function
overestimate risk when outcome prevalence is relatively high (>10%),'*® which is the case in the
current study. To aid model convergence and ensure that exponentiated risk estimates fall within
a valid probability space (i.e., 0 to 1), | set a maximum value of the linear predictor term on the
log scale to -0.015, where e %015 ~ 0.985. Model main effects were summarized with RR
means and 95% credible intervals (Cl). MCMC model convergence was evaluated using
Gelman-Rubin r-hat diagnostics, effective sample size, and visual inspection of trace plots.

In line with prior MAIHDA applied under an intersectional framework,%:-637297-99.181 | nagted
participants (level 1) within intersectional groups (level 2) and specified random intercepts for
level 2 units. Model 1 was a null model (i.e., no level 1 covariates) used to quantify the general
contextual effect®® of the intersectional group structure and estimate the incident risk of the
outcomes by international group, irrespective of exposure status. Model 2 added the exposure
variable main effects. Model 3 added the confounder variable main effects (i.e., neighborhood
SES, household SES, sexual orientation). Model 4 added the exposure variable random effects
(i.e., random slopes for each level 2 unit) to assess effect measure modification by intersectional
group. Finally, Model 5 added the social position variable main effects to estimate the degree to

which they explain between-group differences in outcome risk patterns.
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In two-level models, the general contextual effect (GCE) quantifies the degree to which
variation in individual outcome risk can be attributed to between-group vs. within-group
differences.®® | estimated the GCE using the variance partition coefficient (VPC), which is the
level 2 (between-group) variance divided by the total model variance and multiplied by 100%.
Since log-binomial models do not produce level 1 variance estimates, | approximated this as the
variance of the theoretical binomial distribution.'®? This produced estimates on the probability
scale, while the models produced level 2 variance estimates on the log scale. Therefore, |
converted level 2 variance estimates to the probability scale prior to calculating VPCs (Appendix
C).

The following interpretation thresholds were used for the VPC: absent (0-1%), very
small (>1-5%), small (>5-10%), moderate [equivalent of “less large” proposed by Merlo
Wagner, & Leckie (2019)] (>10-20%), fairly large (>20-30%), very large (>30%).11° | estimated
the proportional change in variance (PCV) as the percentage reduction in between-group
outcome differences relative to Model 1 (for Models 2-3) and Model 4 (for Model 5). For Model
5, separate variance calculations were conducted for each exposure level (Appendix C).%*

Covariate selection. | used a directed acyclic graph (DAG) to identify the minimal set of
covariates to adjust for in the models (Figure 4.2). In addition to the social position variables, I
identified neighborhood SES, household SES, and sexual orientation as potential confounders of
the causal association between disordered eating, depression, and their comorbidity (assessed in
Waves 1-3) with incident cardiometabolic health cases (assessed after Wave 3).

Marginal standardization of predicted risk estimates. Predicted risk estimates were

obtained from Model 4, which included confounder covariates and random slopes for the
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Figure 4.2 Directed acyclic graph.

Intersectional social position
Defined by race/ethnicity,
gender 1dentity, &
weight status (W1)
Interlocking
systems
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Exposure Outcome
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/
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Passage of time

Note: W = Wave (e.g., W1 = Wave 1). “Disordered Eating & Depression” represents the exposure measured in Waves 1-3. “Cardiometabolic health” represents
incident cases of diabetes, hypertension, or hyperlipidemia that developed after Wave 3. The blue arrow represents the causal effect of the exposure on the
outcome. Constructs in light gray (interlocking systems of oppression, unmeasured confounding) are unmeasured variables. The DAG implies that intersectional
social position and the other demographic variables (neighborhood SES, household SES, sexual orientation) should be included to estimate the causal effect of
the exposure on the outcome. Weight status at Wave 2-3 is a mediator along the causal pathway and should not be included in the model. Unmeasured
confounding is included in the DAG to make it explicit that confounding of the association between the exposure and outcome will be present in all observational

studies.
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exposure variable. To ensure risk estimates were directly comparable, | used marginal
standardization to obtain predicted risk estimates for each intersectional group and exposure
level (Appendix C). First, | calculated 18 weights proportional to the design-weighted,
multivariate distribution of the three covariates (i.e., 3 neighborhood SES categories * 3
household SES categories * 2 sexual orientation categories). Second, for each covariate
combination, intersectional group, and exposure level, | extracted posterior samples and summed
the main effects intercept, random effects intercepts, main effects slopes, random effects slopes,
and covariate main effects. Third, | exponentiated these sums and multiplied them by their
respective covariate combination weight. Finally, | summed the 18 weighted posterior samples to
obtain predicted risk estimates. For each intersectional group and exposure level, I calculated
risk difference (RD) and risk ratio (RR) measures in reference to the unexposed (“Neither”)
category. Risk, RD, and RR were summarized with means and 95% CI.
Results

Sample characteristics. Across the three outcome samples, most participants were
White (67.9-68.1%) and small-bodied at Wave 1 (74.1-75.5%), while a slight majority were
cisgender women (50.2-50.4%) (Table 4.1). During the exposure period, approximately 55% had
no evidence of disordered eating or depression, 12% had disordered eating only, 23% had
depression only, and 10% had evidence of both. After up to 17 years of follow-up (2001 to 2018)
and excluding those who developed outcomes during the exposure period, 9.3% developed
diabetes, 24.9% developed hypertension, and 25.2% developed hyperlipidemia by the time they
approached middle adulthood (Wave 5 age range=33.5-44.2).

Incident risk of diabetes, hypertension, and hyperlipidemia. Model 1 incident risk

estimates for each outcome and intersectional group, irrespective of exposure status, are
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Table 4.1 Sample characteristics, National Longitudinal Study of Adolescent to Adult Health.

Diabetes Hypertension  Hyperlipidemia
Variables (n=8,878) (n=8,393) (n=8,462)
Outcome & Exposure
Outcome (Incident cases after Wave 3) 862 (9.3%) 2,051 (24.9%) 2,148 (25.2%)
Exposure (Wave 1-3)
Neither 4,753 (54.8%) 4,544 (55.5%) 4,553 (55.2%)
Disordered Eating only 1,117 (12.1%) 1,036 (12.0%) 1,064 (12.1%)
Depression only 2,045 (22.9%) 1,926 (22.6%) 1,948 (22.8%)
Disordered Eating & Depression 963 (10.2%) 887 (10.0%) 897 (9.9%)

Exposure definitions

Disordered Eating!
Unhealthy weight control behaviors
Binge eating
Self-reported eating disorder diagnosis?

Depression?
Moderate-to-severe symptoms?
Self-reported depression diagnosis?

2,080 (22.3%)
1,473 (15.2%)
683 (7.6%)
225 (2.5%)
3,008 (33.1%)
2,279 (24.1%)
1,356 (16.4%)

1,923 (22.0%)
1,371 (15.2%)
619 (7.2%)
210 (2.5%)
2,813 (32.6%)
2,129 (23.8%)
1,264 (16.1%)

1,961 (22.0%)
1,398 (15.2%)
631 (7.4%)
211 (2.5%)
2,845 (32.7%)
2,146 (23.7%)
1,285 (16.2%)

Dimensions of social position

Race/ethnicity
Black or African-American
Hispanic or Latine
Multiracial or Other Race
Asian or Pacific Islander
Native American or Alaska Native
Other Race
Multiracial
White

Gender identity
Cisgender man
Cisgender woman

Weight status (Wave 1)
Smaller-bodied
Larger-bodied

1,534 (12.7%)
1,221 (11.0%)
957 (8.2%)
535 (3.4%)
36 (0.5%)
64 (0.7%)
322 (3.6%)
5,166 (68.1%)

3,851 (49.8%)
5,027 (50.2%)

6,718 (74.1%)
2,160 (25.9%)

1,413 (12.5%)
1,160 (11.1%)
906 (8.3%)
509 (3.5%)
30 (0.4%)
61 (0.7%)
306 (3.7%)
4,914 (68.1%)

3,594 (49.6%)
4,799 (50.4%)

6,460 (75.5%)
1,933 (24.5%)

1,469 (13.0%)
1,152 (11.0%)
912 (8.1%)
507 (3.4%)
32 (0.4%)
60 (0.6%)
313 (3.7%)
4,929 (67.9%)

3,651 (49.7%)
4,811 (50.3%)

6,458 (74.8%)
2,004 (25.2%)
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Other demographics

Neighborhood SES (Wave 1)
Higher SES
Average SES
Lower SES

Household SES (Wave 1)
Higher SES
Average SES
Lower SES

Sexual orientation
Heterosexual
Sexual minority

Age (years)
Wave 1 mean (range)
Wave 2 mean (range)
Wave 3 mean (range)
Wave 4 mean (range)
Wave 5 mean (range)

3,277 (37.6%)
2,995 (33.6%)
2,606 (28.8%)

3,544 (37.6%)
2,849 (32.4%)
2,485 (30.0%)

6,971 (79.2%)
1,907 (20.8%)

15.8 (11.4, 21.3)
16.3 (12.6, 21.9)
22.2 (18.2, 28.0)
28.6 (24.5, 34.1)
37.7 (33.5, 44.2)

3,149 (38.3%)
2,834 (33.5%)
2,410 (28.2%)

3,386 (38.1%)
2,699 (32.7%)
2,308 (29.2%)

6,608 (79.7%)
1,785 (20.3%)

15.8 (11.4, 21.3)
16.3 (12.6, 21.2)
22.1(18.2, 28.0)
28.6 (24.5, 33.9)
37.7 (33.5, 44.2)

3,111 (37.2%)
2,864 (33.8%)
2,487 (29.0%)

3,372 (37.4%)
2,706 (32.5%)
2,384 (30.2%)

6,652 (79.3%)
1,810 (20.7%)

15.8 (11.4, 21.3)
16.3 (12.6, 21.9)
22.1 (18.2, 28.0)
28.6 (24.5, 34.1)
37.7 (335, 44.2)

Y Indicators for Disordered Eating (i.e., unhealthy weight control behaviors, binge eating, self-reported eating
disorder diagnosis) and Depression (i.e., moderate-to-severe depression symptoms, self-reported depression
diagnosis) were not mutually exclusive, so total counts and percentages may be less than the sum of the indicator

values.

2 Estimates represent participants who self-reported a first diagnosis of an eating disorder or depression at or before
their age at Wave 3 (i.e., end of exposure period). Those who self-reported a first diagnosis after their age at Wave 3

are not included in this estimate.

3 Depression symptoms were assessed at Waves 1-3 using 9 items from the Center for Epidemiologic Studies
Depression (CESD) scale. Moderate-to-severe symptoms were identified with gender-specific CESD sum score

cutoffs (men: sum score > 10; women: sum score > 11).

Note: SES = socioeconomic status. All percentages were weighted to account for the complex sample survey design.
Neighborhood SES and household SES were estimated as latent constructs using principal component analysis
(PCA). Both variables were z-transformed (mean=0; standard deviation=1) based on all available observations at
Wave 1. Values were then split into three quantiles (i.e., Higher SES, Average SES, Lower SES). Neighborhood
SES input variables (measured at the census tract-level at Wave 1) were the proportion of adults living below the
federal poverty line, proportion of children living below the federal poverty line, proportion of households receiving
public assistance or welfare, proportion of vacant homes, and unemployment rate. Household SES input variables
(parent-reported at Wave 1) were parental education status, parental occupation status, annual household income,

and receipt of public assistance or welfare
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Figure 4.3 Incident risk of diabetes, hypertension, and hyperlipidemia from Wave 3 (2001-02) to

Wave 5 (2016-18) at the intersection of race/ethnicity, gender identity, and weight status in the

National Longitudinal Study of Adolescent to Adult Health.

Panel A. Incident risk of diabetes (n=8,878), irrespective of exposure status.

While smaller-bodicd

Latine smaller-bodicd

Black smaller-bodied

Multiracial/Other Race smaller-bodied

Men

White larger-bodied
Latine larger-bodied
Black larger-bodied

Multiracial/Other Race larger-bodied

H 4.6 (3.8,5.5)
}—o—' 7.8 (5.3, 10.7)
|—0—| 15.5 (123, 19.1)
l—o—{ 7.0 (4.6, 10.1)

Smaller-bodied

I—o—{ 13.3 (11.2, 15.6)
l—o—{ 20.1 (14.4, 26.2)
}—0—‘ 25.7 (19.0, 32.7)

| & I 25.8 (18.2, 34.0)

Larger-bodied

3 3
Incident risk of diabetes (95% CI)

0 5 10 15 20 25 30 35 40 45 S0 53 60 63 70
Incident risk of diabetes (95% CI)
While smaller-bodicd |-0-| 5.1(4.3,6.0)
Latine smaller-bodicd |—0—| 9.2(6.4,12.3)
Smaller-bodied
Black smaller-bodied F—e—] 126 05,16.)
=
E Multiracial/Other Race smaller-bodied }—O—' 5.5(3.1,8.3)
§ White larger-bodied l—.—{ 14.4 (11.8,17.2)
Latine larger-bodied |—0—| 18.7 (12.6, 25.7)
Larger-bodied
Black larger-bodied }—0—{ 24.9(19.6, 30.9)
Multiracial/Other Race larger-bodied I & I 33.3(22.6,44.8)
0 5 10 135 20 25 30 35 40 45 50 55 60 63 70

Panel B. Incident risk of hypertension (n=8,393), irrespective of exposure status.
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Panel C. Incident risk of hyperlipidemia (n=8,462), irrespective of exposure status.
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E White larger-bodied
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Note: CI = credible interval. Incident cases of each outcome were defined as new onset cases that developed after

the exposure period (Wave 1-3; ages 11-28) and at or before Wave 5 (ages 33-44). Participants who self-reported a
diagnosis of the outcome at or prior to their age at Wave 3 were excluded from analysis. Diabetes was defined as (1)
self-reported first diagnosis (when not pregnant) after their age at Wave 3, (2) self-reported past 4-week use of anti-

diabetic medication, (3) fasting glucose > 126 milligrams per deciliter (mg/dL), (4) non-fasting glucose > 200

mg/dL, or (5) hemoglobin Alc (HbAlc) > 6.5%. Hypertension was defined as (1) self-reported first diagnosis after

their age at Wave 3, (2) self-reported past 4-week use of anti-hypertensive medication, or (3) measured blood

pressure classified as hypertension stage 1 or 2 (i.e., systolic > 140 millimeters of mercury (mmHg) or diastolic > 90

mmHg). Hyperlipidemia was defined as (1) self-reported first diagnosis after their age at Wave 3, (2) self-reported

past 4-week use of anti-hyperlipidemic medication, or (3) measured total cholesterol > 240 mg. For participants
aged 19 or younger at Wave 1, larger-bodied was defined as having a body mass index percentile at or above the

85™ percentile for their age and sex based on CDC growth charts. For participants aged 20 or older at Wave 1,

larger-bodied was defined as having a body mass index value > 25.0. All other participants with non-missing weight
status data were classified as smaller-bodied.
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presented in Figure 4.3. Risk estimates ranged from 4.6% (White smaller-bodied men) to 33.3%
(Multiracial/Other Race larger-bodied women) for diabetes, 14.7% (Latine smaller-bodied
women) to 45.8% (Black larger-bodied men) for hypertension, and 21.5% (White smaller-bodied
women) and 39.1% (Multiracial/Other Race larger-bodied men). Approximately 9.65%
(diabetes), 13.20% (hypertension), and 6.47% (hyperlipidemia) of individual differences in
outcome risk were attributable to between-group differences (Model 1 in Tables SIA-C in
Appendix C), indicating small-to-moderate clustering of outcomes within intersectional groups.

. Incident risk by exposure status and intersectional group

For each outcome, incident risk estimates by exposure status and intersectional group
were obtained from Model 4 which included exposure variable random slopes (Tables 4.2A-C).

Diabetes. Compared to the “Neither” exposure level within the overall sample,
individuals with “Disordered Eating only” had 21% (2.39 percentage point [pp]) increased risk
of diabetes. There were no significant differences comparing “Depression only” and “Disordered
Eating & Depression” (vs. “Neither”) in the overall sample; however, differences were present
for specific intersectional groups. For “Disordered Eating only”, there was variability across RR
(range=1.04-1.37) and RD (range=0.30-6.81) estimates. All group-specific “Disordered Eating
only” estimates were in the same positive direction as the sample-level estimate, but none were
significantly different from the null value.

For “Depression only”, estimate variability was greater (RR range=0.38-2.84; RD
range=-29.73, 10.98). Here, White larger-bodied women and Multiracial/Other Race smaller-
bodied men had 3.80 pp (95% CI: 0.98, 7.03) and 10.98 pp (95% CI: 1.30, 25.14) higher risk,
respectively, while White larger-bodied men (-9.10 pp, 95% CI: -14.90, -3.21), Black larger-

bodied men (-14.23 pp, 95% CI: -28.12, -0.22), and Multiracial/Other Race larger-bodied women
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Table 4.2A Incident diabetes: Risk differences (RD) and risk ratios (RR) by intersectional group in reference to the “Neither” exposure category.

Neither (ref) Disordered Eating only

Intersectional group N  Rank Risk (95% CI) Risk (95% CI) RD (95% CI) RR (95% CI)

Overall sample 8878 11.25 (9.50, 13.25) | 13.64 (10.60, 17.18) 2.39 (0.00, 5.11) 1.21 (1.00, 1.45)
White smaller-bodied men 1686 2 6.19 (4.60, 8.10) 8.22 (5.14, 12.75) 2.03 (-0.54, 6.20) 1.33(0.92, 2.02)
White larger-bodied men 609 11 | 18.70 (14.28, 23.78) | 23.25(16.21, 32.10)  4.55 (-1.49, 12.55) 1.25 (0.92, 1.70)
White smaller-bodied women 2346 1 5.51 (4.07, 7.24) 7.49 (4.96, 10.97) 1.98 (-0.17, 5.33) 1.37 (0.97, 2.05)
White larger-bodied women 525 9 16.86 (12.14, 22.78) | 19.49 (12.32, 28.15) 2.63 (-4.15, 9.53) 1.16 (0.77, 1.61)
Black smaller-bodied men 418 10 | 18.28(13.39, 24.11) | 19.16 (10.33, 28.55) 0.87 (-8.50, 7.98) 1.05 (0.57, 1.44)
Black larger-bodied men 152 14 | 31.29 (21.19, 43.34) | 38.10(22.91,57.87)  6.81 (-6.41, 24.31) 1.23 (0.80, 1.86)
Black smaller-bodied women 647 7 13.35(8.94, 18.62) | 17.57 (10.57,27.71)  4.22 (-1.08, 14.05) 1.33(0.92, 2.14)
Black larger-bodied women 317 13 | 29.94 (21.27,40.27) | 34.52 (23.14,48.32)  4.59 (-6.83, 16.50) 1.17 (0.79, 1.62)
Latine smaller-bodied men 350 5 8.41 (4.88, 12.83) 10.30 (5.05, 17.89) 1.89 (-2.75, 7.88) 1.24 (0.69, 1.99)
Latine larger-bodied men 188 12 | 24.48 (16.35, 34.68) | 25.77 (14.32,38.99)  1.29 (-11.06, 10.92) 1.06 (0.60, 1.46)
Latine smaller-bodied women 519 6 10.68 (6.94, 15.30) | 12.38 (6.73, 19.28) 1.70 (-3.43, 6.99) 1.17 (0.70, 1.70)
Latine larger-bodied women 164 8 15.74 (8.45, 24.71) | 16.04 (7.02, 26.74) 0.30 (-10.11, 7.69) 1.04 (0.48, 1.55)
Multiracial/Other Race smaller-bodied men 328 3 6.75 (3.45, 10.98) 8.05 (3.56, 14.49) 1.30 (-2.52, 5.95) 1.21 (0.65, 1.93)
Multiracial/Other Race larger-bodied men 120 15 | 37.09 (23.88,53.06) | 41.14 (22.52,64.17)  4.05 (-13.88, 21.57) 1.12 (0.66, 1.61)
Multiracial/Other Race smaller-bodied women 424 4 7.31(3.93, 11.83) 8.53 (3.87, 15.03) 1.21 (-3.07, 5.53) 1.18 (0.62, 1.81)
Multiracial/Other Race larger-bodied women 85 16 | 47.14 (30.34, 68.06) | 48.89 (27.41,74.04)  1.75(-23.02, 21.06) 1.05 (0.58, 1.50)

Neither (ref) Depression only

Intersectional group N Rank Risk (95% CI) Risk (95% CI) RD (95% CI) RR (95% CI)

Overall sample 8878 11.25(9.50, 13.25) | 11.04 (8.72,13.74) -0.21 (-1.95, 1.71) 0.98 (0.83, 1.15)
White smaller-bodied men 1686 2 6.19 (4.60, 8.10) 6.04 (3.74, 8.93) -0.15 (-2.71, 2.59) 0.99 (0.61, 1.46)
White larger-bodied men 609 11 | 18.70(14.28,23.78) | 9.60 (5.24, 15.16) -9.10 (-14.90, -3.21) 0.52 (0.29, 0.81)
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White smaller-bodied women

White larger-bodied women

Black smaller-bodied men

Black larger-bodied men

Black smaller-bodied women

Black larger-bodied women

Latine smaller-bodied men

Latine larger-bodied men

Latine smaller-bodied women

Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

2346
525
418
152
647
317
350
188
519
164
328
120
424

85

1

10
14

13

12

oo

15

16

5.51 (4.07, 7.24)
16.86 (12.14, 22.78)
18.28 (13.39, 24.11)
31.29 (21.19, 43.34)
13.35 (8.94, 18.62)
29.94 (21.27, 40.27)

8.41 (4.88, 12.83)
24.48 (16.35, 34.68)
10.68 (6.94, 15.30)
15.74 (8.45, 24.71)

6.75 (3.45, 10.98)
37.09 (23.88, 53.06)

7.31(3.93, 11.83)
47.14 (30.34, 68.06)

9.31 (6.53, 12.73)
21.95 (14.36, 31.28)
16.16 (8.92, 25.59)
17.06 (8.11, 29.07)
13.04 (7.33, 20.50)
19.88 (10.80, 31.20)
9.11 (4.29, 15.70)
18.57 (8.31, 33.49)
8.87 (3.94, 15.62)
26.35 (12.95, 45.35)
17.73 (8.29, 31.52)
21.99 (10.55, 37.19)
5.84 (1.92, 11.61)
17.41 (5.65, 33.77)

3.80 (0.98, 7.03)
5.08 (-3.37, 14.53)
-2.13 (-10.47, 7.34)

-14.23 (-28.12, -0.22)
-0.31 (-7.21, 7.53)
-10.06 (-22.75, 2.62)

0.70 (-5.25, 7.45)
-5.91 (-18.60, 9.11)
-1.81 (-8.12, 5.11)
10.61 (-4.51, 30.24)
10.98 (1.30, 25.14)

-15.10 (-32.96, 3.16)
-1.47 (-6.97, 4.21)
-29.73 (-52.97, -8.85)

1.71 (1.16, 2.44)
1.33 (0.82, 2.00)
0.89 (0.48, 1.43)
0.56 (0.26, 0.99)
1.00 (0.54, 1.68)
0.68 (0.36, 1.11)
1.13 (0.50, 2.17)
0.77 (0.34, 1.44)
0.85 (0.36, 1.57)
1.79 (0.77, 3.69)
2.84 (1.16, 6.10)
0.61 (0.28, 1.10)
0.84 (0.27, 1.75)
0.38 (0.12, 0.77)

Intersectional group

N

Rank

Neither (ref)
Risk (95% CI)

Disordered Eating & Depression

Risk (95% CI)

RD (95% CI)

RR (95% CI)

Overall sample

8878

11.25 (9.50, 13.25)

11.43 (8.44, 15.07)

0.18 (-2.34, 3.22)

1.02 (0.79, 1.28)

White smaller-bodied men
White larger-bodied men
White smaller-bodied women
White larger-bodied women
Black smaller-bodied men
Black larger-bodied men
Black smaller-bodied women
Black larger-bodied women
Latine smaller-bodied men
Latine larger-bodied men
Latine smaller-bodied women

1686
609
2346
525
418
152
647
317
350
188
519

2
11

10

14

13

12

6.19 (4.60, 8.10)
18.70 (14.28, 23.78)
5.51 (4.07, 7.24)
16.86 (12.14, 22.78)
18.28 (13.39, 24.11)
31.29 (21.19, 43.34)
13.35 (8.94, 18.62)
29.94 (21.27, 40.27)
8.41 (4.88, 12.83)
24.48 (16.35, 34.68)
10.68 (6.94, 15.30)

7.06 (3.26, 13.14)
14.98 (6.77, 24.88)
5.83 (3.47, 8.92)
13.72 (8.73, 19.59)
16.20 (5.76, 30.20)
39.54 (18.66, 70.60)
14.70 (7.44, 25.42)
21.95 (11.57, 34.03)
16.87 (6.65, 36.72)
23.71 (10.35, 43.16)
12.58 (6.40, 21.97)

0.87 (-2.94, 6.67)
-3.72 (-12.64, 5.32)
0.31 (-2.17, 3.29)
-3.15 (-10.16, 3.13)
-2.08 (-13.15, 11.28)
8.25 (-11.71, 39.38)
1.35 (-6.09, 11.81)
-7.98 (-22.03, 4.71)
8.47 (-1.24, 28.53)
-0.77 (-15.32, 17.26)
1.90 (-4.28, 11.01)

1.15 (0.55, 2.10)
0.81 (0.37, 1.29)
1.07 (0.64, 1.65)
0.83 (0.50, 1.21)
0.89 (0.32, 1.64)
1.29 (0.65, 2.40)
1.12 (0.58, 1.98)
0.75 (0.37, 1.18)
2.11 (0.86, 5.16)
0.98 (0.4, 1.74)
1.20 (0.64, 2.14)
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Latine larger-bodied women

Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

164
328
120
424
85

8
3
15
4
16

15.74 (8.45, 24.71)
6.75 (3.45, 10.98)
37.09 (23.88, 53.06)
7.31(3.93, 11.83)
47.14 (30.34, 68.06)

23.24 (11.87, 39.44)
8.12 (2.20, 19.69)
39.31 (17.12, 74.20)
8.80 (3.42, 18.15)
42.93 (20.29, 69.39)

7.50 (-4.28, 24.89)

1.37 (-4.65, 12.35)

2.22 (-21.29, 34.89)
1.49 (-3.94, 10.46)
-4.21 (-30.71, 22.38)

1.57 (0.78, 3.19)
1.23 (0.38, 3.00)
1.07 (0.49, 1.99)
1.24 (0.52, 2.61)
0.93 (0.4, 1.57)

Note: Cl = credible interval. Estimates were obtained from Model 4 via marginal standardization. Diabetes was defined as (1) self-reported first
diagnosis (when not pregnant) after their age at Wave 3, (2) self-reported past 4-week use of anti-diabetic medication, (3) fasting glucose > 126

milligrams per deciliter (mg/dL), (4) non-fasting glucose > 200 mg/dL, or (5) hemoglobin Alc (HbAlc) > 6.5%. “Rank” is the ascending rank of

intersectional groups from lowest to highest risk in the “Neither” exposure category.
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Table 4.2B Incident hypertension: Risk differences (RD) and risk ratios (RR) by intersectional group in reference to the “Neither” exposure category.

Neither (ref)

Disordered Eating only

Intersectional group N  Rank Risk (95% CI) Risk (95% CI) RD (95% CI) RR (95% CI)

Overall sample 8393 28.69 (26.34, 31.29) | 29.89 (25.62, 34.71) 1.20 (-2.30, 5.06) 1.04 (0.92,1.17)
White smaller-bodied men 1611 8 32.48 (28.61, 36.75) | 34.45 (26.53, 43.30) 1.97 (-5.41, 10.04) 1.06 (0.84, 1.32)
White larger-bodied men 544 15 | 44.92(38.99,51.20) | 51.39 (41.21, 63.17) 6.47 (-3.10, 17.83) 1.15(0.93, 1.42)
White smaller-bodied women 2282 2 17.23 (14.74, 19.96) | 16.63 (12.32, 21.34) -0.60 (-5.08, 3.67) 0.97 (0.72, 1.22)
White larger-bodied women 477 12 | 36.25(29.68, 44.12) | 34.03 (24.02,44.44)  -2.22 (-13.79, 6.84) 0.94 (0.65, 1.20)
Black smaller-bodied men 394 6 30.13 (24.78, 36.10) | 27.92 (17.61, 38.38)  -2.21 (-12.79, 6.68) 0.93 (0.59, 1.23)
Black larger-bodied men 132 16 | 47.82(37.35,59.69) | 54.22 (36.90, 76.89) 6.40 (-9.21, 27.56) 1.14 (0.82, 1.60)
Black smaller-bodied women 607 5 25.51 (20.24, 31.60) | 27.08 (18.58, 38.10) 1.57 (-6.12, 12.00) 1.06 (0.77, 1.50)
Black larger-bodied women 280 13 | 40.04 (31.74, 49.69) | 39.38 (27.36, 52.46) -0.65 (-13.65, 10.95) 0.99 (0.68, 1.29)
Latine smaller-bodied men 332 7 31.42 (24.70, 38.78) | 40.98 (26.95, 61.49) 9.56 (-2.87, 30.90) 1.31(0.91, 2.06)
Latine larger-bodied men 163 11 | 35.09 (26.37,45.02) | 31.96 (19.08, 45.55)  -3.13 (-16.97, 7.80) 0.92 (0.55, 1.23)
Latine smaller-bodied women 508 1 15.47 (11.24, 20.22) | 15.01 (8.63, 22.33) -0.45 (-6.67, 5.86) 0.98 (0.59, 1.41)
Latine larger-bodied women 157 3 21.98 (14.53, 30.51) | 20.00 (10.61, 30.39)  -1.98 (-11.62, 5.67) 0.92 (0.52, 1.28)
Multiracial/Other Race smaller-bodied men 312 10 | 34.48 (27.05,42.74) | 32.87 (20.55,45.39)  -1.62 (-14.51, 8.57) 0.96 (0.60, 1.26)
Multiracial/Other Race larger-bodied men 106 14 | 43.52(31.80, 56.52) | 43.95(25.81, 64.79)  0.43 (-16.43, 18.36) 1.01 (0.64, 1.44)
Multiracial/Other Race smaller-bodied women 414 4 23.89 (18.03, 30.70) | 28.66 (18.95, 43.19) 4.77 (-3.34, 19.51) 1.21 (0.87, 1.89)
Multiracial/Other Race larger-bodied women 74 9 33.25 (21.51, 46.70) | 36.76 (21.06, 57.85) 3.51 (-8.89, 22.29) 1.12 (0.74, 1.73)

Neither (ref) Depression only

Intersectional group N  Rank Risk (95% ClI) Risk (95% CI) RD (95% CI) RR (95% CI)

Overall sample 8393 28.69 (26.34, 31.29) | 33.95 (30.19, 38.09) 5.26 (2.27, 8.48) 1.18 (1.08, 1.30)
White smaller-bodied men 1611 8 32.48 (28.61, 36.75) | 33.82(28.18, 39.97) 1.34 (-4.21,7.17) 1.04 (0.88, 1.23)
White larger-bodied men 544 15 | 44.92(38.99, 51.20) | 52.50 (42.41, 63.45) 7.59 (-2.49, 18.13) 1.17 (0.95, 1.42)
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White smaller-bodied women 2282 2 17.23 (14.74,19.96) | 23.42 (19.17, 28.20) 6.19 (1.76, 10.90) 1.36 (1.10, 1.67)
White larger-bodied women 477 12 | 36.25(29.68, 44.12) | 37.15(27.25,47.51)  0.90 (-10.69, 11.68) 1.03 (0.73, 1.35)
Black smaller-bodied men 394 6 30.13 (24.78, 36.10) | 48.32 (35.78,62.29)  18.19 (5.70, 32.20) 1.61(1.18, 2.15)
Black larger-bodied men 132 16 | 47.82(37.35,59.69) | 50.89 (36.50, 66.60)  3.07 (-13.50, 19.23) 1.07 (0.75, 1.45)
Black smaller-bodied women 607 5 25.51 (20.24, 31.60) | 33.50 (24.27, 44.28) 7.99 (-1.50, 18.68) 1.32 (0.94, 1.79)
Black larger-bodied women 280 13 | 40.04 (31.74, 49.69) | 50.40 (36.27, 65.56)  10.36 (-4.07, 25.89) 1.27 (0.90, 1.72)
Latine smaller-bodied men 332 7 31.42 (24.70, 38.78) | 26.47 (17.58, 36.45)  -4.94 (-15.73, 5.86) 0.85 (0.55, 1.20)
Latine larger-bodied men 163 11 | 35.09(26.37,45.02) | 55.59 (37.51, 76.65)  20.49 (3.32, 41.54) 1.60 (1.09, 2.33)
Latine smaller-bodied women 508 1 15.47 (11.24,20.22) | 20.09 (12.48,29.62)  4.62 (-2.87, 13.77) 1.31(0.83, 1.99)
Latine larger-bodied women 157 3 21.98 (14.53, 30.51) | 36.21 (22.00,53.98)  14.23 (1.22, 32.27) 1.69 (1.05, 2.77)
Multiracial/Other Race smaller-bodied men 312 10 | 34.48(27.05,42.74) | 36.19 (24.30,49.52) 1.70(-11.26, 14.21) 1.06 (0.70, 1.44)
Multiracial/Other Race larger-bodied men 106 14 | 43.52 (31.80,56.52) | 67.66 (48.31, 88.06) 24.14 (4.21, 46.86) 1.58 (1.08, 2.30)
Multiracial/Other Race smaller-bodied women 414 4 23.89 (18.03, 30.70) | 24.76 (15.93, 35.35) 0.87 (-8.70, 10.83) 1.05 (0.66, 1.49)
Multiracial/Other Race larger-bodied women 74 9 33.25(21.51, 46.70) | 44.11 (25.14,68.14)  10.86 (-6.11, 34.17) 1.35(0.83, 2.19)
Neither (ref) Disordered Eating & Depression

Intersectional group N  Rank Risk (95% CI) Risk (95% CI) RD (95% CI) RR (95% CI)

Overall sample 8393 28.69 (26.34, 31.29) | 41.45(35.67,47.73)  12.76 (7.72, 18.19) 1.45 (1.27, 1.63)
White smaller-bodied men 1611 8 32.48 (28.61, 36.75) | 52.48 (40.75, 66.82)  20.00 (9.04, 33.75) 1.62 (1.28, 2.06)
White larger-bodied men 544 15 | 44.92(38.99,51.20) | 60.77 (44.76,77.12)  15.85(0.21, 31.20) 1.36 (1.00, 1.72)
White smaller-bodied women 2282 2 17.23 (14.74, 19.96) | 23.35 (18.15, 28.82) 6.12 (0.89, 11.43) 1.36 (1.05, 1.70)
White larger-bodied women 477 12 | 36.25(29.68, 44.12) | 44.12 (34.68, 53.97) 7.87 (-3.48, 17.96) 1.23(0.91, 1.54)
Black smaller-bodied men 394 6 30.13 (24.78, 36.10) | 40.25 (23.68, 60.66)  10.12 (-6.39, 29.36) 1.34 (0.80, 1.96)
Black larger-bodied men 132 16 | 47.82(37.35,59.69) | 61.51(38.39,83.96) 13.69 (-10.18, 34.31) 1.29 (0.80, 1.76)
Black smaller-bodied women 607 5 25.51 (20.24, 31.60) | 33.62 (22.28, 45.76) 8.11 (-3.37, 19.56) 1.33(0.87,1.82)
Black larger-bodied women 280 13 | 40.04 (31.74, 49.69) | 50.52 (35.66, 65.54)  10.49 (-5.73, 24.92) 1.27 (0.87, 1.68)
Latine smaller-bodied men 332 7 31.42 (24.70, 38.78) | 60.55(39.28,87.31)  29.13 (9.02, 56.84) 1.95 (1.28, 2.98)
Latine larger-bodied men 163 11 | 35.09(26.37,45.02) | 42.76 (24.08,62.01)  7.67 (-11.96, 25.11) 1.23 (0.68, 1.75)
Latine smaller-bodied women 508 1 15.47 (11.24, 20.22) | 24.10 (15.52, 36.01) 8.63 (0.70, 19.98) 1.58 (1.04, 2.42)
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Latine larger-bodied women 157
Multiracial/Other Race smaller-bodied men 312
Multiracial/Other Race larger-bodied men 106
Multiracial/Other Race smaller-bodied women 414
Multiracial/Other Race larger-bodied women 74

3
10
14

4

9

21.98 (14.53, 30.51)
34.48 (27.05, 42.74)
43.52 (31.80, 56.52)
23.89 (18.03, 30.70)
33.25 (21.51, 46.70)

32.61 (20.65, 47.25)
47.63 (28.39, 71.63)
63.01 (37.06, 95.97)
34.71 (22.81, 48.87)
57.93 (32.82, 94.21)

10.63 (-0.17, 24.94)
13.14 (-5.87, 35.59)
19.49 (-4.12, 51.35)
10.82 (-0.63, 24.25)
24.68 (4.70, 61.05)

1.51 (0.99, 2.36)
1.39 (0.83, 2.04)
1.46 (0.91, 2.26)
1.47 (0.98, 2.11)
1.78 (1.14, 3.16)

Note: CI = credible interval. Estimates were obtained from Model 4 via marginal standardization. Hypertension was defined as (1) self-reported first
diagnosis after their age at Wave 3, (2) self-reported past 4-week use of anti-hypertensive medication, or (3) measured blood pressure classified as
hypertension stage 1 or 2 (i.e., systolic > 140 millimeters of mercury (mmHg) or diastolic > 90 mmHg). Hyperlipidemia was defined as (1) self-
reported first diagnosis after their age at Wave 3, (2) self-reported past 4-week use of anti-hyperlipidemic medication, or (3) measured total
cholesterol > 240 mg. “Rank” is the ascending rank of intersectional groups from lowest to highest risk in the “Neither” exposure category.
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Table 4.2C Incident hyperlipidemia: Risk differences (RD) and risk ratios (RR) by intersectional group in reference to the “Neither” exposure

category.

Neither (ref) Disordered Eating only

Intersectional group N  Rank Risk (95% CI) Risk (95% CI) RD (95% CI) RR (95% CI)

Overall sample 8462 26.65 (24.44, 28.91) | 24.64 (20.90, 28.73)  -2.01 (-5.09, 1.32) 0.92 (0.81, 1.05)
White smaller-bodied men 1618 11 | 29.03(25.43,32.69) | 26.57 (20.13,33.82)  -2.46 (-8.66, 4.34) 0.92 (0.71, 1.15)
White larger-bodied men 560 14 | 31.99 (27.52, 36.82) | 27.22 (19.93,34.84) -4.77 (-12.69, 2.43) 0.85 (0.62, 1.08)
White smaller-bodied women 2260 2 23.18 (20.35, 26.16) | 21.06 (16.46, 25.98)  -2.11 (-6.83, 2.53) 0.91(0.71, 1.11)
White larger-bodied women 491 10 | 27.27 (22.47, 32.46) | 25.01 (17.65, 33.26)  -2.25(-10.16, 5.93) 0.92 (0.65, 1.23)
Black smaller-bodied men 404 8 24.64 (20.26, 29.40) | 23.63 (15.80, 33.40)  -1.01 (-8.87, 8.68) 0.96 (0.65, 1.37)
Black larger-bodied men 147 9 25.33 (18.72, 32.62) | 26.31(16.57,41.37)  0.98 (-8.52, 16.10) 1.05 (0.69, 1.68)
Black smaller-bodied women 617 3 23.54 (18.67, 28.62) | 25.21 (17.15,37.21)  1.67 (-5.84, 14.37) 1.08 (0.76, 1.66)
Black larger-bodied women 301 7 24.41 (18.67, 30.76) | 22.68 (14.98, 31.75) -1.73 (-10.52, 7.66) 0.94 (0.61, 1.35)
Latine smaller-bodied men 331 5 23.95 (18.85, 29.33) | 24.73 (16.06, 37.76)  0.78 (-7.34, 13.68) 1.04 (0.70, 1.60)
Latine larger-bodied men 168 15 | 39.43(30.05,50.34) | 26.80(11.93, 40.90) -12.62 (-31.78, 1.08) 0.69 (0.29, 1.03)
Latine smaller-bodied women 498 1 22.63 (17.69, 27.84) | 24.49 (16.67, 36.00)  1.86 (-5.55, 13.87) 1.09 (0.77, 1.68)
Latine larger-bodied women 155 4 23.55(16.61, 31.29) | 21.76 (13.10,31.92) -1.78(-11.02, 7.97) 0.93 (0.58, 1.39)
Multiracial/Other Race smaller-bodied men 319 12 | 29.43(23.49, 36.41) | 27.30(17.51, 38.96) -2.13(-12.73, 9.49) 0.93 (0.60, 1.35)
Multiracial/Other Race larger-bodied men 104 16 | 41.83(30.61,55.14) | 46.20 (27.73,76.32) 4.37 (-12.99, 35.60) 1.12 (0.70, 1.94)
Multiracial/Other Race smaller-bodied women 411 6 24.23 (18.68, 30.15) | 23.62 (15.61, 34.14)  -0.61 (-8.60, 9.77) 0.98 (0.67, 1.44)
Multiracial/Other Race larger-bodied women 78 13 | 31.85(22.37,43.94) | 25.28 (12.08,39.34)  -6.57 (-23.66, 5.28) 0.80 (0.36, 1.18)

Neither (ref) Depression only

Intersectional group N  Rank Risk (95% CI) Risk (95% CI) RD (95% CI) RR (95% CI)

Overall sample 8462 26.65 (24.44,28.91) | 31.57 (28.01, 35.34) 4.92 (2.24,7.80) 1.18 (1.08, 1.29)
White smaller-bodied men 1618 11 | 29.03(25.43,32.69) | 35.80(30.58,41.45)  6.77 (2.46, 12.00) 1.24 (1.08, 1.43)

97




White larger-bodied men

White smaller-bodied women

White larger-bodied women

Black smaller-bodied men

Black larger-bodied men

Black smaller-bodied women

Black larger-bodied women

Latine smaller-bodied men

Latine larger-bodied men

Latine smaller-bodied women

Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

560
2260
491
404
147
617
301
331
168
498
155
319
104
411
78

31.99 (27.52, 36.82)
23.18 (20.35, 26.16)
27.27 (22.47, 32.46)
24.64 (20.26, 29.40)
25.33 (18.72, 32.62)
23.54 (18.67, 28.62)
24.41 (18.67, 30.76)
23.95 (18.85, 29.33)
39.43 (30.05, 50.34)
22.63 (17.69, 27.84)
23.55 (16.61, 31.29)
29.43 (23.49, 36.41)
41.83 (30.61, 55.14)
24.23 (18.68, 30.15)
31.85 (22.37, 43.94)

38.49 (31.26, 46.56)
27.45 (23.46, 31.93)
30.07 (22.89, 37.17)
29.62 (22.97, 37.44)
27.42 (18.10, 36.87)
26.92 (20.22, 33.85)
28.23 (20.39, 36.72)
29.39 (22.61, 37.45)
45.07 (32.06, 59.48)
26.37 (19.53, 33.96)
26.88 (17.85, 37.18)
32.15 (22.98, 41.50)
47.37 (33.22, 62.32)
27.83 (20.65, 35.83)
36.54 (24.36, 51.76)

6.51 (0.34, 13.90)
4.27 (0.67, 8.08)
2.80 (-4.68, 8.11)
4.98 (-0.64, 11.91)
2.08 (-7.59, 8.03)
3.38 (-2.98, 8.56)
3.82 (-2.69, 9.68)
5.44 (0.17, 13.30)
5.65 (-6.93, 16.75)
3.74 (-2.23, 9.52)
3.34 (-3.95, 9.65)
2.72 (-6.97, 9.19)
5.53 (-8.39, 16.71)
3.61 (-3.00, 9.21)
4.69 (-5.28, 13.82)

1.21 (1.01, 1.46)
1.19 (1.03, 1.37)
1.11 (0.84, 1.31)
1.20 (0.97, 1.51)
1.09 (0.72, 1.32)
1.15 (0.88, 1.38)
1.16 (0.89, 1.43)
1.23 (1.0, 1.60)
1.15 (0.84, 1.45)
1.17 (0.91, 1.44)
1.15 (0.84, 1.43)
1.10 (0.78, 1.32)
1.14 (0.82, 1.44)
1.15 (0.88, 1.40)
1.15 (0.84, 1.45)

Intersectional group

N

Rank

Neither (ref)

Risk (95% CI)

Disordered Eating & Depression

Risk (95% CI)

RD (95% CI)

RR (95% CI)

Overall sample

8462

26.65 (24.44, 28.91)

33.67 (28.65, 39.18)

7.02 (2.73, 11.58)

1.26 (1.10, 1.44)

White smaller-bodied men
White larger-bodied men
White smaller-bodied women
White larger-bodied women
Black smaller-bodied men
Black larger-bodied men
Black smaller-bodied women
Black larger-bodied women
Latine smaller-bodied men
Latine larger-bodied men

1618
560
2260
491
404
147
617
301
331
168

29.03 (25.43, 32.69)
31.99 (27.52, 36.82)
23.18 (20.35, 26.16)
27.27 (22.47, 32.46)
24.64 (20.26, 29.40)
25.33 (18.72, 32.62)
23.54 (18.67, 28.62)
24.41 (18.67, 30.76)
23.95 (18.85, 29.33)
39.43 (30.05, 50.34)

28.87 (19.31, 39.46)
52.77 (36.27, 71.51)
26.40 (20.98, 32.20)
35.52 (27.81, 43.85)
41.75 (23.62, 68.35)
43.35 (24.64, 71.02)
32.34 (21.04, 45.57)
29.21 (18.23, 41.47)
44.61 (26.86, 68.05)
27.20 (9.75, 46.98)

-0.15 (-9.62, 10.16)
20.78 (4.39, 39.24)
3.22 (-2.25, 8.94)
8.26 (-0.78, 17.45)
17.10 (-0.73, 44.18)
18.02 (-0.88, 45.55)
8.80 (-3.21, 22.26)
4.80 (-7.32, 17.68)
20.66 (3.01, 44.17)
-12.23 (-33.74, 9.63)

1.00 (0.67, 1.36)
1.66 (1.13, 2.27)
1.14 (0.91, 1.40)
1.31 (0.97, 1.70)
1.71 (0.97, 2.87)
1.74 (0.97, 2.95)
1.39 (0.87, 2.03)
1.21(0.72, 1.81)
1.88 (1.12, 2.97)
0.70 (0.24, 1.27)
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Latine smaller-bodied women 498
Latine larger-bodied women 155
Multiracial/Other Race smaller-bodied men 319
Multiracial/Other Race larger-bodied men 104
Multiracial/Other Race smaller-bodied women 411
Multiracial/Other Race larger-bodied women 78

1
4
12
16
6
13

22.63 (17.69, 27.84)
23.55 (16.61, 31.29)
29.43 (23.49, 36.41)
41.83 (30.61, 55.14)
24.23 (18.68, 30.15)
31.85 (22.37, 43.94)

39.83 (27.37, 54.57)
31.45 (19.14, 45.88)
39.26 (20.44, 64.89)
44.09 (19.97, 73.78)
37.59 (24.39, 53.93)
38.68 (19.58, 64.22)

17.20 (4.30, 32.40)
7.91 (-5.85, 23.24)
9.83 (-9.39, 35.51)
2.25 (-25.00, 31.42)
13.36 (-0.32, 29.75)
6.82 (-15.50, 32.60)

1.78 (1.18, 2.57)
1.36 (0.78, 2.16)
1.34 (0.69, 2.24)
1.07 (0.46, 1.84)
1.57 (0.99, 2.37)
1.24 (0.58, 2.17)

Note: Cl = credible interval. Estimates were obtained from Model 4 via marginal standardization. Hyperlipidemia was defined as (1) self-reported first

diagnosis after their age at Wave 3, (2) self-reported past 4-week use of anti-hyperlipidemic medication, or (3) measured total cholesterol > 240 mg.

“Rank” is the ascending rank of intersectional groups from lowest to highest risk in the “Neither” exposure category.
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(-29.73 pp, 95% CI: -52.97, -8.85) had decreased risk, respectively. All group-specific RR and
RD estimates were non-significant for “Disordered Eating & Depression”; however, there was
considerable estimate variability (RR range=0.75-2.11; RD range=-7.98, 8.47).

Hypertension. Compared to the “Neither” exposure level within the overall sample,
individuals with “Depression only” and “Disordered Eating & Depression” had 18% (5.26 pp)
and 45% (12.76 pp) increased risk of hypertension, respectively. Sample-level (RR=1.04;
RD=1.20) and group-specific (RR range=0.92-1.31; RD range=-3.13, 6.47) estimates were non-
significant for the “Disordered Eating only” exposure.

For the “Depression only” exposure level, the following groups had evidence of
increased hypertension risk: White smaller-bodied women (RD=6.19, 95% CI: 1.76-10.90),
Black smaller-bodied men (RD=18.19, 95% CI: 5.70-32.20) Latine larger-bodied men
(RD=20.49, 95% CI: 3.32-18.47), Latine larger-bodied women (RD=14.23, 95% CI: 1.22—
32.27), and Multiracial/Other Race larger-bodied men (RD=24.14, 95% CI: 4.21-46.86).

For “Disordered Eating & Depression”, the following groups had evidence of increased
hypertension risk: White smaller-bodied men (RD=20.00, 95% ClI: 9.04-33.75), White larger-
bodied men (RD=15.85, 95% CI: 0.21-31.20), White smaller-bodied women (RD=6.12, 95% CI:
0.89-11.43), Latine smaller-bodied men (RD=29.13, 95% CI: 9.02-56.84), Latine smaller-
bodied women (RD=8.63, 95% CI: 0.70-19.98), and Multiracial/Other Race larger-bodied
women (RD=24.68, 95% CI: 4.70-61.05).

Hyperlipidemia. Compared to the “Neither” exposure level within the overall sample,
individuals with “Depression only” and “Disordered Eating & Depression”, respectively, had

18% (4.92 pp) and 26% (7.02 pp) increased risk of hyperlipidemia. Those with “Disordered
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Eating only” had 8% (-2.01 pp) decreased risk of hyperlipidemia; however, these estimates were
non-significant (RR 95% CI: 0.81-1.05; RD 95% CI: -5.09, 1.32).

Although all group-specific estimates were non-significant for “Disordered Eating only”,
there was heterogeneity across groups in terms of effect size and direction (RR range=0.69-1.08;
RD range=-12.62, 4.37). For “Depression only”, White smaller-bodied men (RD=6.77, 95% CI:
2.46-12.00), White larger-bodied men (RD=6.51, 95% CI: 0.34-13.90), White smaller-bodied
women (RD=4.27, 95% CI: 0.67-8.08), and Latine larger-bodied men (RD=5.44, 95% CI: 0.17-
13.30) had increased risk. All other group-specific estimates (RR range=1.09-1.24; RD
range=2.08-6.77) were non-significant, positive, and had limited variability around the sample-
level estimates. For “Disordered Eating & Depression”, increased risk was found among White
larger-bodied men (RD=20.78, 95% CI: 4.39-39.24), Latine larger-bodied men (RD=20.66, 95%
Cl: 3.01-44.17), and Latine smaller-bodied women (RD=17.20, 95% CI: 4.30-32.40). All other
group-specific estimates (RR range=0.70-1.88; RD range=-12.23, 20.78) were non-significant
and, with the exception of White smaller-bodied men and Latine larger-bodied men, indicated a
positive association.

1. Higher (lower) than expected risk in each intersectional group compared to
the exposure variable main effects

Results from Model 4 indicated that some groups experienced higher, or lower, than
expected total risk of the outcomes relative to the risk predicted from the exposure variable main
effects (i.e., sample-level average association) (Table 3). The total risk of each outcome included
the exposure variable random slopes, which allowed associations between exposures and
outcomes to vary across intersectional groups. For diabetes in the “Depression only” exposure

level, White smaller-bodied women and Multiracial/Other Race smaller-bodied men,
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Table 4.3 Higher and lower than expected risk of cardiometabolic health outcomes by intersectional

group and exposure status.

Intersectional group

Disordered Eating,
pp diff. (95% CI)

Diabetes

Depression,
pp diff. (95% CI)

Disordered Eating
& Depression,
pp diff. (95% CI)

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women

Black smaller-bodied men

Black larger-bodied men

Black smaller-bodied women

Black larger-bodied women

Latine smaller-bodied men

Latine larger-bodied men

Latine smaller-bodied women

Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

1.02 (-1.34, 5.19)
1.51 (-5.12, 10.38)
1.08 (-0.90, 4.60)
-0.09 (-7.08, 7.01)
-2.10 (-11.52, 4.05)
1.75 (-11.30, 19.84)
2.06 (-2.89, 11.98)
-0.23 (-12.72, 12.94)
0.53 (-3.51, 6.21)
-2.64 (-15.07, 5.86)
-0.02 (-4.84, 5.11)
-2.20 (-12.19, 3.92)
0.21 (-3.28, 4.54)
-1.94 (-20.08, 15.11)
0.04 (-4.02, 4.10)
-5.80 (-32.71, 12.90)

0.52 (-2.98, 3.45)
-7.10 (-17.52, 0.17)
4.39 (1.20, 7.67)
6.90 (-2.91, 16.66)
-0.17 (-10.86, 10.09)
-10.84 (-30.26, 3.93)
1.14 (-7.19, 8.90)
-6.83 (-24.06, 7.30)
1.63 (-4.65, 8.11)
-3.28 (-18.86, 11.76)
-0.65 (-7.85, 6.05)
12.35 (-2.47, 31.29)
11.73 (2.37, 25.55)
-11.06 (-34.00, 7.63)
-0.67 (-6.73, 4.76)
-24.67 (-58.04, -3.22)

0.52 (-3.84, 5.83)
-4.79 (-16.81, 4.12)
0.00 (-3.26, 2.95)
-4.08 (-14.62, 2.77)
-3.12 (-16.46, 9.17)
6.54 (-14.62, 36.25)
0.63 (-7.84, 10.64)
-0.64 (-29.39, 3.24)
8.02 (-0.76, 27.49)
-2.14 (-18.97, 15.26)
1.32 (-5.49, 9.84)
6.73 (-4.52, 23.32)
1.00 (-5.12, 11.49)
0.21 (-25.43, 31.19)
1.09 (-4.84, 9.52)
-6.77 (-39.29, 19.76)

Intersectional group

Disordered Eating,
pp diff. (95% CI)

Hypertension

Depression,
pp diff. (95% CI)

Disordered Eating
& Depression,
pp diff. (95% CI)

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women

Black smaller-bodied men

Black larger-bodied men

Black smaller-bodied women

Black larger-bodied women

Latine smaller-bodied men

Latine larger-bodied men

Latine smaller-bodied women

Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women

1.19 (-6.92, 10.06)
5.41 (-4.61, 18.67)
-1.01 (-5.75, 3.39)
-3.06 (-15.39, 6.06)
-2.90 (-13.49, 5.52)
5.27 (-10.28, 27.06)
0.97 (-6.86, 11.53)
-1.57 (-14.73, 9.68)
8.83 (-2.77, 30.37)
-3.93 (-17.82, 6.18)
-0.81 (-6.89, 5.18)
-2.47 (-11.49, 4.69)
-2.42 (-15.54, 7.55)
-0.56 (-16.64, 17.16)
4.22 (-3.59, 18.96)

-6.35 (-17.01, 2.14)
-3.03 (-18.17, 10.14)
2.13 (-3.73, 7.54)
-7.67 (-23.87, 4.63)
11.08 (-2.04, 25.41)
-8.20 (-29.96, 9.58)
1.98 (-9.01, 13.08)
0.94 (-15.85, 18.02)
-12.37 (-27.23, -0.52)
12.25 (-5.46, 33.61)
0.99 (-7.06, 10.10)
9.09 (-4.43, 27.17)
-6.44 (-23.16, 6.85)
13.94 (-6.99, 37.65)
-4.76 (-16.73, 5.41)

6.49 (-5.04, 21.87)
-2.82 (-22.65, 14.34)
-1.04 (-8.29, 4.89)
-7.17 (-24.85, 4.57)
-2.40 (-19.24, 14.59)
-6.18 (-34.73, 15.41)
-2.49 (-16.20, 8.86)
-6.10 (-26.85, 9.22)
16.0 (-3.18, 44.84)
-6.89 (-28.69, 9.65)
2.23 (-6.29, 13.32)
1.55 (-10.47, 16.32)
-1.18 (-21.38, 20.20)
1.46 (-23.61, 32.13)
0.91 (-12.33, 14.46)
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Multiracial/Other Race larger-bodied women

2.75 (-9.04, 20.70)

3.05 (-15.48, 26.10)

10.94 (-8.77, 47.67)

Intersectional group

Disordered Eating,
pp diff. (95% CI)

Hyperlipidemia

Depression,
pp diff. (95% CI)

Disordered Eating
& Depression,
pp diff. (95% CI)

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women

Black smaller-bodied men

Black larger-bodied men

Black smaller-bodied women

Black larger-bodied women

Latine smaller-bodied men

Latine larger-bodied men

Latine smaller-bodied women

Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

-0.39 (-8.07, 7.10)
-2.48 (-11.99, 4.65)
-0.46 (-6.61, 4.92)
-0.29 (-8.39, 7.94)
0.75 (-7.20, 10.18)
2.81 (-6.01, 17.18)
3.36 (-3.80, 16.09)
0.03 (-8.56, 9.28)
2.50 (-5.40, 14.97)
-9.79 (-29.97, 2.44)
3.48 (-3.44, 15.14)
-0.08 (-9.34, 9.19)
-0.01 (-10.35, 11.53)
7.37 (-9.58, 38.24)
1.14 (-6.77, 11.04)
-4.26 (-20.68, 6.09)

2.25 (-2.04, 8.99)
1.54 (-4.16, 9.80)
0.67 (-2.98, 5.25)
-1.41 (-8.47, 3.15)
1.15 (-3.80, 8.60)
-1.82 (-10.80, 3.33)
-0.26 (-6.11, 5.00)
0.04 (-5.79, 6.23)
1.72 (-3.00, 10.28)
-0.46 (-12.63, 10.75)
0.23 (-5.06, 6.23)
-0.31 (-6.76, 5.98)
-1.82 (-10.68, 3.83)
-0.92 (-14.56, 10.81)
-0.14 (-5.99, 5.45)
-0.24 (-9.66, 8.73)

-9.24 (-23.74, 2.85)
10.78 (-7.11, 30.85)
-4.02 (-14.32, 4.40)
-0.24 (-13.58, 11.66)
9.41 (-8.72, 36.42)
10.15 (-9.73, 38.04)
1.47 (-12.89, 15.72)
-2.78 (-17.38, 11.14)
13.19 (-4.79, 37.34)
-24.50 (-52.37, -1.08)
10.14 (-3.74, 26.36)
0.61 (-15.09, 16.52)
0.67 (-20.16, 25.78)
-10.76 (-41.51, 18.74)
5.82 (-9.38, 22.96)
-3.06 (-28.41, 22.78)

Note: pp diff. = percentage point difference. CI = credible interval. Estimates were obtained from Model 4 for
each outcome. All values are percentage point differences in reference the predicted risk based on the main effects
of each exposure level (i.e., total predicted risk minus the predicted risk calculated from the exposure variable
main effects). The total predicted risk includes the random slopes, which allows the association between the
exposure and outcome to vary across intersectional groups. Positive (negative) values indicate higher (lower) than
expected risk of the outcome.
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respectively, had 4.39 pp (95% ClI: 1.20-7.67) and 11.73 pp (95% CI: 2.37-25.55) higher-than-
expected risk. Conversely, Multiracial/Other Race larger-bodied women had -24.67 pp (95% CI:
-58.04, -3.22) lower-than-expected risk of diabetes. For hypertension in the “Depression only”
exposure level, Latine smaller-bodied men had -12.37 pp (95% CI: -27.23, -0.52) lower-than-
expected risk. Lastly, for hyperlipidemia in the “Disordered Eating & Depression” exposure
level, Latine larger-bodied men had -24.50 pp (95% CI: -52.37, -1.08) lower-than-expected risk.
All other estimates were non-significant at a 95% CI level.

I11.  Social position main effects

Model 5 evaluated the degree to which the main effects of social position variables that
were used to construct intersectional groups explained between-group differences in each
outcome by exposure level (Supplementary Tables S1A-C in Appendix C). Relative to Model 4,
the percentage of between-group differences explained by social position main effects varied
considerably. For diabetes, Model 4 VPCs indicated slightly smaller between-group differences
present in the “Neither” exposure level (10.28% vs. 12.62—-15.73%). The social position main
effects explained the smallest amount of between-group differences in the “Depression only”
exposure level (PCV=-22.21% vs. -69.22% [“Neither”], -56.29% [“Disordered Eating only”], -
48.25% [“Disordered Eating & Depression]).

Similarly, for hypertension, between-group differences were smaller in the “Neither”
exposure level compared to other levels (14.01% vs. 21.10-23.08%). Again, social position main
effects explained a greater proportion of between-group differences in the “Neither” exposure
(PCV=-68.12%) vs. the other exposure levels (PCVs=-42.18% to -54.66%). Finally, for
hyperlipidemia, a similar pattern emerged where between-group differences were smallest for the

“Neither” exposure level (8.23% vs. 11.73-19.24%), with social position main effects explaining
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a larger amount of between-group differences in the “Neither” exposure (PCV=-64.32% vs.
PCVs=-31.58% to -41.50%).
Discussion

Grounded in an intersectional framework*%:888%92 and using the intersectional MAIHDA
approach,®-%3 | utilized data from a US nationally representative longitudinal cohort study to (1)
uncover substantial inequities in the development of new-onset cases of diabetes, hypertension,
hyperlipidemia, (2) estimate whether disordered eating, depression, and their comorbidity
predicted incident risk of each outcome, and (3) assess whether one’s position within
interlocking systems of oppression moderated these associations.

Using an intercategorical approach,® I defined 16 mutually-exclusive intersectional
groups by race/ethnicity, gender identity, and weight status, which served as proxy measures for
racism, sexism, and fatphobia. For each cardiometabolic health outcome, incident risk estimates
varied widely from 4.6-33.3% for diabetes (sample mean=9.3%), from 14.7-45.8% for
hypertension (sample mean=24.9%), and from 21.5-39.1% for hyperlipidemia (sample
mean=25.2%). While groups with larger-bodied participants generally had elevated risk of each
outcome, there were substantial inequities when considering the intersection of weight status
with race/ethnicity and gender identity. For instance, when stratified by weight status,
hypertension risk estimates for each group ranged from 14.7% to 29.3% among smaller-bodied
people and from 23.4% to 45.8% among larger-bodied people. Intersectional inequities were
most pronounced in models of incident diabetes and incident hypertension, which indicated
moderate clustering of these outcomes within intersectional groups. Between-group differences
were present but relatively smaller for incident hyperlipidemia. Findings suggest that considering

the intersection of race/ethnicity, gender identity, and weight status provides meaningful insight
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into how cardiometabolic health risk, particularly risk of diabetes and hypertension, are socially
patterned across the US population.

This study provides some of the strongest evidence to date of a longitudinal association
from disordered eating, depression, and their comorbidity during adolescence and young
adulthood (ages 11-26) to the incident risk of cardiometabolic health outcomes by middle
adulthood. In particular, this analysis adds to the paucity of longitudinal studies evaluating the
impact of disordered eating and depression on incident hyperlipidemia. Nearly half of
participants (45.2%) had evidence of either disordered eating or depression. At the sample level,
| found that disordered eating (only) was associated with 21% increased risk of diabetes, while
depression (only) was associated with 18% increased risk of hypertension and hyperlipidemia,
respectively. Having comorbid disordered eating and depression during the exposure period was
associated with 45% increased risk of hypertension and 26% increased risk of hyperlipidemia.
These sample-level measures align with prior evidence of longitudinal associations from
disordered eating subtypes (binge eating behaviors,* BED*, BN®) to diabetes and from
depression to incident hypertension.'®® In models predicting incident diabetes, | found a null
association for both depression (only) and the comorbidity of disordered eating and depression.
This stands in contrast to an umbrella review of meta-analyses that found depression increased
incident risk of diabetes by 18% to 60%.4

To my knowledge, this is the first study to use a random slopes application® of
intersectional MAIHDA to estimate effect modification of exposure-outcome associations with a
longitudinal cohort study. As such, results add substantial complexity to the sample-level
associations described above and indicate areas of opportunity to address intersectional

cardiometabolic health inequities. For instance, while there was a null association between
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depression (only) and incident diabetes, relative risk estimates varied widely across intersectional
groups, such that some experienced increased risk (White smaller-bodied women [RR=1.71],
Multiracial/Other Race smaller-bodied men [RR=2.84]) while others had decreased risk (White
larger-bodied men [RR=0.52], Black larger-bodied men [RR=0.56], Multiracial/Other Race
larger-bodied women [RR=0.38]). As displayed in Table 3, failing to account for differences in
the magnitude of associations had the consequence of incorrectly estimating group-specific risk
estimates by their exposure status. For example, relying on the main effects (sample-level
average) association between depression (only) and incident diabetes would underestimate
diabetes risk by -4.39 pp among White smaller-bodied women and -11.73 pp among
Multiracial/Other Race smaller-bodied men. Notably, intersectional group variation was less
pronounced for certain exposure-outcome associations. For depression (only) and incident
hyperlipidemia, group-specific estimates ranged from 9% to 24% increased risk, while the
sample-level average was 18%. In the context of disordered eating and depression, considering
the intersection of race/ethnicity, gender identity, and weight status is necessary to accurately
describe cardiometabolic health risk patterns, but for some exposure-outcome associations,
findings were more tightly centered on the sample-level average.

These findings have considerable implications for interventions and public policy. At the
sample level, disordered eating only (with diabetes), depression only (with hypertension and
hyperlipidemia), and their comorbidity (with hypertension and hyperlipidemia) were associated
with increased risk of poor cardiometabolic health. Therefore, implementing programs and
policies that address disordered eating and depression during adolescence and young adulthood
may be particularly important to reduce the societal burden of poor cardiometabolic health. This

is especially critical given that nearly half of participants in this study had evidence of disordered
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eating or depression. Actionable interventions to prevent disordered eating and/or depression in
adolescence and young adulthood include school anti-bullying policies, restricting the sale of
weight loss supplements to minors, and codifying and enforcing anti-discrimination
protections.®®19 Relatedly, findings of intersectional inequities in both overall cardiometabolic
health risk and exposure-outcome associations indicate that prevention scientists and
policymakers must intervene upon interlocking systems of oppression that socially produce
cardiometabolic health inequities. Using the proportionate universalism approach,'® a varied
toolkit inclusive of broad, population-level interventions (e.g., poverty reduction, affordable
housing, neighborhood safety) paired with targeted interventions for groups experiencing
disproportionate cardiometabolic health burden may be necessary.
Limitations

This study was not without limitations. Despite prior evidence of SES- and sexual
orientation-based inequities in disordered eating,?®722° depression,®”1% and cardiometabolic
health,%5-197 these variables could not be included in the definition of intersectional groups due
to small cell sizes when stratified by other social position variables. Relatedly, transgender and
gender expansive participants were excluded due to low sample size, so the current study’s
findings may not generalize to these individuals. Race/ethnicity categories were broad and may
conceal meaningful heterogeneity that was missed in this analysis. In particular, Asian, Native
American or Alaska Native, Other Race, and Multiracial individuals were combined into a single
analytic category. Thus, future analysis is needed to study more granular within-group
differences, especially given evidence from the current study that certain intersections inclusive
of Multiracial/Other Race people had elevated risk of cardiometabolic health concerns.

Additionally, as with all observational studies, exposure-outcome estimates may be biased due to

108



residual confounding; however, | sought to address this by adjusting models for common risk
factors of disordered eating, depression, and cardiometabolic health. Relatedly, loss to follow-up
and missing data may have biased estimates. Lastly, given relatively long periods between each
data collection wave, exposure and outcome cases may be misclassified. To address this, I
utilized multiple indicators of each exposure and outcome reported across waves, including
symptom measures, self-reported diagnosis, medication use, and objectively-measured
biomarkers. Wave 4 measurement issues prohibited the use of continuous total cholesterol in
favor of deciles; however, | used a binary cutoff normed to nationally-representative data for this
age cohort.
Conclusions

The current study highlights the benefits of using an intersectional approach to study
population health inequities. With a US nationally-representative longitudinal cohort followed
for up to 17 years, | documented substantial inequities in incident risk of diabetes (range=4.6—
33.3%), hypertension (14.7-45.8%), and hyperlipidemia (21.5-39.1%) across intersectional
groups defined by race/ethnicity, gender identity, and weight status. At the sample level,
disordered eating (for diabetes), depression (for hypertension and hyperlipidemia), and their
comorbidity (for hypertension and hyperlipidemia) during the exposure period (ages 11-26) were
longitudinally associated with increased risk of poor cardiometabolic health as participants
entered middle adulthood (ages 33-44). Notably, this study added complexity to these results by
using a random slopes application of intersectional MAIHDA to uncover effect modification at
the intersection of multiple systems of oppression. As such, some exposure-outcome associations
(e.g., depression (only) and diabetes) varied widely across each intersection, indicating complex

patterns of increased, or decreased, risk. In order to reduce poor cardiometabolic health incidence
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among US adults, findings provide strong evidence that sustained policy efforts, particularly
those that consider disproportionate burden faced by structural marginalized groups, are needed

to reduce disordered eating and depression during adolescence and young adulthood.
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Chapter 5: Conclusions

Using intersectionality-informed analytic approaches applied to US nationally-
representative data, the purpose of this dissertation was to critically examine and add complexity
to dominant narratives of the types of people who experience and are disproportionately
burdened by mental, behavioral, and cardiometabolic health concerns. Specifically, | examined
how disordered eating, depression, diabetes, hypertension, and hyperlipidemia are socially
patterned under interlocking systems of oppression. To this end, | uncovered considerable
intersectional inequities in the prevalence of DEBs (Aim 1) and the comorbidity of DEBs and
depression (Aim 2) at the intersection of race/ethnicity, sex/gender, sexual orientation, and
weight status. With longitudinal cohort data, | subsequently found that having evidence of
disordered eating, depression, and their comorbidity during adolescence/young adulthood was
associated with increased risk of poor cardiometabolic health as participants transitioned into
middle adulthood (Aim 3). Namely, there was evidence of differential risk patterns depending on
one’s intersectional social position defined by race/ethnicity, gender identity, and weight status.

This chapter begins by summarizing the substantive research findings from each study as
well as this dissertation’s methodological innovations concerning the intersectional MAIHDA
framework. I then conclude by discussing the implications of this dissertation for future
intersectionality-oriented quantitative research.

Summary of substantive research findings and their implications

Aim 1 (Chapter 2). With a US nationally-representative sample of adults (NHANES)
surveyed from 2005-2016, the first aim sought to describe the social patterning of past-year
engagement in weight loss-oriented DEBs (i.e., skipping meals to lose weight, purging behaviors

[self-induced vomiting or using laxatives to lose weight], smoking to lose weight, or using non-
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prescription weight loss pills or supplements). To evaluate existing narratives of individuals
assumed to be at greatest risk of engaging in DEBs (i.e., White smaller-bodied heterosexual
women),’%’" | estimated prevalence inequities at the intersection of race/ethnicity (White,
Black/African-American, Hispanic/Latine), sex/gender (man, woman), sexual orientation
(heterosexual, sexual minority), and weight status (smaller-bodied, larger-bodied). Specifically, |
used intersectional MAIHDA specified with random intercepts to predict the log-odds of each
DEB outcome for each intersection. Critically, by partitioning model variance into between-
group vs. within-group differences, this approach provides complementary measures of the
clustering of DEBs within intersections to inform whether targeted (i.e., “high-risk™) or
population-wide interventions are warranted.

Looking across the models for each DEB outcome, main effects estimates indicated that,
on average, prevalence was greater among Black (vs. White) people, women (vs. men), sexual
minority (vs. heterosexual), and larger-bodied (vs. smaller-bodied). However, prevalence
inequities were starkly patterned across intersections, with the prevalence of any DEBs ranging
from 5.2% (Hispanic/Latine smaller-bodied heterosexual men) to 22.3% (Black sexual minority
larger-bodied women). Between-group difference measures indicated that there was a small-to-
moderate degree of clustering of DEBs within intersectional groups. In particular, between-group
differences were greatest for purging behaviors, indicating that targeted prevention efforts may
be needed to prevent purging behaviors in certain intersections. Overall, findings from Aim 1
contradict pervasive stereotypes of the types of people who may be disproportionately burdened
by DEBs. Thus, prevention scientists and policymakers should consider the intersection of
race/ethnicity, sex/gender, sexual orientation, and weight status when designing/implementing

DEB-related prevention and intervention efforts.
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Aim 2 (Chapter 3). Using the same data source and intersectional group definitions as in
Aim 1, the second aim assessed whether there were intersectional differences in the association
between any past-year weight loss-oriented DEBs and past 2-week symptoms of depression. To
accomplish this, 1 used a random slopes application of intersectional MAIHDA recently
proposed by Evans et al.®* to evaluate effect modification across intersectional groups. By
allowing both the model intercepts and slopes to vary across intersections, it was possible to
estimate intersection-specific associations between DEBs and depression as well as predicted
prevalence of depression for those with and without DEBSs.

Results indicated that depression cases were moderately clustered within intersectional
groups defined by race/ethnicity, sex/gender, sexual orientation, and weight status. When the
DEBs main effects slope and random slopes were added to the model, the prevalence of
depression at the sample-level was 58% (4.40 percentage points [pp]) higher among those with
(11.97%) vs. without (7.57%) DEBs. This finding broadly aligns with prior research
documenting a positive association between DEBs and depression.*?* However, considering each
intersection, a complex pattern of associations emerged, such that some groups had stronger-
than-average associations while others had weaker-than-average associations. For instance,
compared to those without DEBS, the prevalence of depression was 72% (3.49 pp) higher among
Hispanic/Latine heterosexual smaller-bodied men with DEBs and 64% (7.35 pp) higher among
White heterosexual larger-bodied women. Meanwhile, White sexual minority larger-bodied
women had 2% (-0.91 pp) lower prevalence of depression with vs. without DEBS, though this
difference was not statistically significant. In general, intersections with lower-than-average
prevalence of depression without DEBs (i.e., Hispanic/Latine and White heterosexual men,

regardless of weight status) had stronger-than-average associations between DEBs and
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depression. The prevalence of depression was higher-than-expected in these groups when DEBs
were present, which may indicate that preventing DEBs could have a larger impact on reducing
depression prevalence in these groups compared to the overall population. While DEBs (the
predictor) were measured in the past-year and depression (the outcome) was measured in the past
2-weeks, causal interpretations of association differences observed in this cross-sectional study
should be limited until the findings have been replicated by longitudinal studies.

Aim 3 (Chapter 4). Based on evidence obtained from Aim 1 and 2 concerning
intersectional inequities in disordered eating, depression, and their comorbidity, the third aim
used data from a US nationally-representative cohort to quantify the longitudinal associations of
these factors with the development of new onset cases of diabetes, hypertension, and
hyperlipidemia. In addition to calculating sample-level associations, | examined whether
intersectional groups defined by race/ethnicity, gender identity, and weight status moderated
these associations. To complete this, | used a longitudinal, random slopes application of
intersectional MAIHDA to estimate the risk of each cardiometabolic health outcome by
intersectional group and exposure status.

Similar to Aim 1 & 2, substantive findings indicated that incident risk of diabetes (4.6—
33.3%), hypertension (14.7-45.8%), and hyperlipidemia (21.5-39.1%) by middle adulthood was
complexly patterned across intersectional groups as defined in the study. During adolescence and
young adulthood, slightly under half of participants (45.2%) had evidence of either disordered
eating or depression. Across up to 17 years of follow-up and relative to those without disordered
eating or depression, participants who had evidence of disorder eating only (for diabetes),
depression only (for hypertension and hyperlipidemia), and both disordered eating and

depression (for hypertension and hyperlipidemia) had increased risk of poor cardiometabolic
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health. Using random slopes, this analysis uncovered patterns of effect modification of risk
estimates by intersectional group and exposure status. For certain exposure-outcome
associations, such as the association between depression only and incident diabetes, relative risk
estimates varied considerably from -62% decreased risk (RR=0.38, 95% CI: 0.12-0.77) to 184%
increased risk (RR=2.84, 95% CI: 1.16-6.10). Concurrently, the sample-level association from
depression only to incident diabetes indicated similar risk (RR=0.98, 95% CI: 0.83-1.15)
compared to those without disordered eating and depression. For other exposure-outcome
associations, group-specific estimates were more tightly centered on the sample-level
association. For example, group-specific associations between depression only and incident
hypertension ranged from 9% to 24% increased risk, while the sample-level association was 18%
(RR=1.18, 95% CI: 1.08-1.29).

Overall, these results demonstrate that, under interlocking systems of oppression, the
intersection of race/ethnicity, gender identity, and weight status may place certain individuals at
increased risk for poor cardiometabolic health by middle adulthood. Differential risk patterns
emerged as a function of each individual’s intersectional position and their experience of
disordered eating and depression during adolescence/young adulthood. Therefore, findings from
this study signal that preventing disordered eating and depression could substantially reduce risk
of poor cardiometabolic health; however, given evidence of stronger associations for certain
intersections, prevention efforts that address and eliminate interlocking systems of oppression are
needed to achieve equity in cardiometabolic health outcomes.

Methodological innovations for intersectional MAIHDA

Building off my prior work incorporating complex sample survey weights in

intersectional MAIHDA using Bayesian statistical methods,®’ this dissertation made three

115



methodological contributions to the intersectional MAIHDA framework: (1) longitudinal
analysis of intersectional inequities in exposure-outcome associations, (2) log-binomial modeling
to directly estimate outcome risk, and (3) marginal standardization.

Longitudinal analysis. To my knowledge, this is the first intersectional MAIHDA study
to use prospective cohort data to estimate intersectional differences in longitudinal exposure-
outcome associations. This work builds on the random slopes application of intersectional
MAIHDA, proposed by Evans et al.,%* that evaluated effect modification of the association
between birth status (twin vs. singleton) and birthweight at the intersection of maternal age,
race/ethnicity, education, and nativity status.®

Log-binomial models. Prior applications of intersectional MAIHDA with binary
outcomes have typically modeled log-odds and odds ratios from logistic regression, 607299191
However, in cases where outcome risk or prevalence is relatively high (i.e., above 10%), odds
ratios will overestimate risk ratios.®® Given that outcome risk was well above this threshold in
Aim 3 (i.e., 24.9% [hypertension] and 25.2% [hyperlipidemia]), | modeled the outcomes using a
log-binomial distribution, which directly estimates outcome risk.1%

| encountered two issues when conducting this analysis. First, despite their common use
in epidemiologic research, log-binomial models are notoriously difficult to fit.1*® Namely, the

model’s linear predictor term on the log scale is not constrained (i.e., can take on all real values

1
1+e™*

x), but by using the log link function (i.e., e*) rather than the logit link (i.e., ) used in

logistic regression, the transformed linear predictor term can produce risk estimates outside the 0
to 1 probability space. Therefore, | proposed an adjustment which truncated the log scale linear

predictor so that exponentiated values produced valid probability estimates, and this adjustment
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produced conditions for convergence of Markov chain Monte Carlo samples within the valid
probability space.

The second issue with log-binomial models was how to estimate within-group (level 1)
variance, since it is not produced by the model output. In multilevel logistic models commonly

used in intersectional MAIHDA, researchers typically use the latent variable method,*%® which

2
estimates level 1 variance as the variance of the logistic distribution (i.e., "? ~ 3.29). To address

this issue, | adapted methods proposed by Yelland et al.'®? to approximate level 1 variance in
log-binomial models as the theoretical binomial distribution. Since this produced level 1 variance
on the probability scale, | then converted level 2 (between-group) variance estimates to the
probability scale prior to calculating VPC estimates (described in greater detail in Appendix C).

Marginal standardization. Lastly, | developed a function to conduct marginal
standardization in intersectional MAIHDA to ensure direct comparability of intersection- and
exposure-specific risk estimates when confounder variables are included in models. Marginal
standardization produces predicted risks “summed to a weighted average reflecting the
confounder distribution in the target population.”®® This procedure is necessary given that the
confounder distribution can vary across intersectional groups and exposure levels.

In the Add Health study, the target population was US middle and high school students in
the 1994-95 school year. At Wave 5, this prospective cohort is now intended to be represent US
residents in middle adulthood (i.e., ages 33-44) in 2016-2018. First, | calculated Add Health
design-weighted proportions (weights) that reflected the marginal probabilities of the joint
distribution of the three categorical confounding variables included in the models: neighborhood
SES (3 levels), household SES (3 levels), and sexual orientation (2 levels). This resulted in 18

weights (18=3*3*2) intended to represent the proportion in the target population. Second, for
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each intersectional group and exposure level pairing, | calculated the risk estimate for all 18
confounder variable combinations, multiplied each estimate by its associated weight, then
summed across the 18 weighted sums to obtain confounder-adjusted risk summarized by means
and 95% credible intervals. For the benefit of future researchers conducting intersectional
MAIHDA estimating confounder-adjusted exposure-outcome associations, | plan to make this
code publicly available via GitHub.
Implications for intersectionality-informed quantitative research

This dissertation used individual-level demographic variables to approximate each
participant’s position within interlocking systems of oppression. In Aim 3, I also used an
individual-level exposure variable (i.e., whether or not specific individuals experienced
disordered eating and/or depression). However, individual-level measures such as these may not
fully capture the complexity of how systems of oppression are structured, operate, and influence
health inequities. As such, future lines of research in the field of intersectionality-informed
quantitative methods must make progress towards the inclusion of direct measures of systems of
oppression.

A variety of measures of systems of oppression have been proposed in recent decades.
For instance, Hatzenbuehler used principal component analysis to derive composite measures of
US county-level?® and state-level??12%2 sexual orientation-based structural stigma (i.e., structural
heterosexism). These composites used a set of indicators (e.g., density of same-sex couples,
presence/absence of sexual orientation-related state policies, public opinion towards sexual
minority people) to derive continuous?°2% and categorical®® (i.e., high vs. low) structural
heterosexism scores. More recently, Agénor et al. (2021) developed a database of 843 structural

racism-related US state laws.?%® Specifically, they identified laws in place from 2010-2013 that
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fell under 10 legal domains (stand your ground, mandatory minimum sentencing, racial profiling,
minimum wage, undocumented immigrant protection, voting rights, stop and identify, predatory
lending, corporal punishment in public schools, fair housing).2%® As such, this database has been

204 \wherein researchers

used to study the legal drivers of racial inequities in premature mortality,
grouped states with similar patterns of structural racism-related laws using latent class analysis.
For structural heterosexism and transphobia, Agenor et al. (2022) also set up a database of US
state laws in place annually from 1999 to 2016.2% Here, the authors grouped 30 sexual
orientation- and gender identity-related laws into 9 legal domains (relationship recognition,
sexual orientation-related antidiscrimination, gender identity-related antidiscrimination, school
settings, hate crimes, sodomy, family formation and parenting, HIV/AIDS, denial of services).?%®

In future intersectional MAIHDA studies, these measures can be used as exposure
variables to assess the degree to which certain structural mechanisms may uphold intersectional
inequities in various health status measures. Analytically, this could take multiple forms. For
instance, the disordered eating & depression exposure variable in Aim 3 could be replaced with
an index of structural racism-related US state laws similar to that compiled by Agénor et al.
(2021).2%% This model structure could open opportunities to answer research questions
concerning whether (1) living in US states with higher structural racism is associated with poor
cardiometabolic health at the sample-level, (2) living in US states with higher structural racism
places certain intersectional groups at heightened (or reduced) risk of poor cardiometabolic
health, and (3) between-group intersectional differences in cardiometabolic health outcomes can
be explained by US state-level variation in structural racism.

A potential limitation of this approach is that most available measures of systems of

oppression (such as those proposed and applied by Hatzenbuehler?®-292 and Agénor?®-2%) do
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not explicitly consider the intersecting and interlocking nature of systems of oppression. In the
context of intersectional MAIHDA, potential solutions include (1) specifying random slopes for
the oppression measure(s) included in the model and/or (2) including oppression measures (and
their interactions) that map onto the individual-level demographic variables used to construct
intersectional groups. By including random slopes, solution 1 would allow the association
between the oppression measure and the outcome to vary across intersections, which would
capture some of the complexity of how the health outcomes of differently situated individuals are
impacted by the oppression measure. For solution 2, including multiple oppression measures and
their statistical interactions would allow researchers to estimate the combined effect of the
measured systems of oppression explains health outcome variation. However, this may
unintentionally introduce certain statistical issues, such as multicollinearity, that may bias
regression parameters. For example, structural racism and structural heterosexism are not
independent of one another, which can be visualized by comparing maps of the state-level
distribution of structural racism-related laws (Figures 1-4 in Agénor et al. [2021])%*® and
structural heterosexism-related laws (Figure 1 in Agénor et al. [2022])?% across the United
States. In other words, it is reasonable to assume that states with higher levels of structural
racism may concurrently have higher levels of structural heterosexism. This may result from
shared social, economic, and political factors within US states (e.g., political beliefs, political
representation of marginalized/minoritized people). To address multicollinearity, future
researchers could use latent class, factor, or principal component analysis to cluster US states
according to the multivariate distribution of multiple systems of oppression; however, this may
reduce meaningful complexity in the resulting analysis. Specifically, this approach may conceal

the specific laws or policies that are particularly relevant to the health issue under study.
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Conclusions

Results from this dissertation confirm that health inequities by race/ethnicity, sex and
gender, sexual orientation, and weight status are particularly ingrained throughout US society.
Using US nationally representative data, | uncovered substantial intersectional inequities in
disordered eating, depression, and poor cardiometabolic health. Methodologically, this
dissertation extended the intersectional MAIHDA framework through the use of longitudinal
analysis, log-binomial modeling, and marginal standardization. Going forward, future
intersectionality-informed quantitative research should utilize modeling techniques that shift
focus from individual-level demographics/exposures towards direct measures of interlocking
systems of oppression. To this end, | provided paths forward and notes worth considering as
these measures are applied in future intersectional MAIHDA research studies.

Overall, | provide strong evidence that experiencing disordered eating, depression, and
their comorbidity during adolescence/young adulthood is associated with increased risk of poor
cardiometabolic health as individuals reach middle adulthood. In particular, | found that an
individual’s social position at the intersection of race/ethnicity, gender identity, and weight status
moderated longitudinal association from disordered eating and depression to poor
cardiometabolic health. Given the structural nature of these issues, structural solutions are
necessary. In particular, using an intersectional lens when designing and implementing
interventions is acutely needed to address inequities in disordered eating, depression, and

cardiometabolic health.
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Appendix A: Chapter 2 (Aim 1) Supplementary Materials

Statistical information

Data

Data came from six repeated, cross-sectional waves of the National Health and Nutrition
Examination Survey (NHANES) collected from 2005 to 2016. For analysis, the study data was
organized as follows:

e group: intersectional group identifier (j)

e seqn: individual identifier (i)

e outcomes (y;;):

o

o

o

o

o

anyDEB: dummy variable for any past-year disordered eating behaviors (DEB) to
lose weight (1: yes; 0: no)

skipMealsLW: dummy variable for past-year skipped meals to lose weight (1:
yes; 0: no)

supplementsLW: dummy variable for past-year non-prescription pills or
supplements to lose weight (DEB) (1: yes; 0: no)

purgingLW: dummy variable for past-year purging behaviors (laxatives, self-
induced vomiting) to lose weight (1: yes; 0: no)

smokingLW: dummy variable for past-year smoking to lose weight (1: yes; 0:
no)

e Dblack: dummy variable for Black/African-American race/ethnicity (1: Black/African-
American; 0: otherwise) (x;;)

e latine: dummy variable for Hispanic/Latine race/ethnicity (1: Hispanic/Latine; O:
otherwise) (x3;)

e woman: dummy variable for Woman sex/gender (1: woman; 0: man) (x4;)

e sexual_minority: dummy variable for sexual minority sexual orientation (1: sexual
minority; 0: heterosexual) (xs;)

e larger_body: dummy variable for larger-bodied weight status (1: larger-bodied; O:
smaller-bodied) (x¢;)

Individuals were sorted into 24 intersectional groups through mutually-exclusive combinations
of all race/ethnicity (White, Black/African American, Hispanic/Latine), sex/gender (man,
woman), sexual orientation (heterosexual, sexual Minority), and weight status (smaller-bodied,
larger-bodied) categories (24 = 3*2*2*2).
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Multilevel variance estimation in logistic models

Given the multilevel structure of the current study’s analytic approach, individual outcome
variance can be partitioned into two components.'®® In this study, these are the differences found
comparing intersectional groups to one another (Level 2 or between-group variance) vs.
differences within intersectional groups (Level 1 or within-group variance).

Level 1 variance is not directly estimable in logistic models. Therefore, | used latent variable
approach described by Goldstein et al. (2002),1%° which applies the variance of the logistic
distribution as an approximation for level 1 variance in multilevel logistic models. This builds
off the assumption that the binary outcome variable we observed is derived from an underlying,
unobserved (i.e., latent) continuous variable. As such, Level 1 variance ;2 was estimated as:

2 _
O'W—?,

Where:

2
o ”? is the variance of the logistic distribution, which approximates to 3.29.

In the simplest case of a random-intercepts model, Level 2 (between-group) variance is estimated
directly from a multilevel logistic model as:

of = var(ug;),
Where:

e uy; are the Level 2 random intercepts for each intersectional group ;.

When additional random effects (e.g., random slopes) are added to the model, this formula will
need alterations (discussed below in the section titled “VPCs with random intercepts and random
slopes”).

Variance partition coefficient (VPC)

Now that ¢;2 and o are estimated, the variance partition coefficient (VPC, also known as
intraclass correlation [ICC]), can be calculated as:

2
0
VPC =1CC = ———+100%
oy + o)
Here, the VPC estimates the proportion of individual outcome variation that is found comparing
intersectional group to one another. Thus, in cases where between-group differences (inequities)
in the outcome are large, the VPC measure will large, which will indicate a higher degree of

clustering of outcome cases within intersectional groups.

To interpret the relative size of VPC estimates, | used the following thresholds proposed by
Merlo, Wagner, & Leckie (2019):2%

| Assessment of between-group differences | VPC (%) |
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Absent Otol
Very small 1to5
Small 5to0 10
Moderate? 10t0 20
Fairly large 20to0 30
Very large 30 to 100

! Merlo, Wagner, & Leckie (2019) referred to this category as “less large”.

Proportional change in variance (PCV)

In this study, | fit a two models for each outcome. While Model 1 included no Level 1
covariates, Model 2 added the social position variable main effects to predict the prevalence of
the outcome.

| calculated proportional change in (Level 2) variance (PCV) from the reference model (Model
1) to the adjusted model (Model 2), which can be expressed as:

2 2
Ouo(Reference) — Ou0(Adjusted)

2
GuO(Reference)

PCV =

* 100%
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Area under the receiver operator characteristic curve (AUC-ROC)

As a complimentary measure of discriminatory accuracy, | used the AUC to assess the
sensitivity and specificity of intersectional groups to classify cases (e.g., has DEBs) versus non-
cases (e.g., no DEBs) of each outcome. For interpretation, an AUC value of 0.5 indicates that
intersectional groups are random classifiers, which means that knowing an individual’s
intersectional group does not provide any meaningful information on their propensity to have the
outcome. At the other end, an AUC value of 1.0 indicates that intersectional groups are perfect
classifiers, which means that knowing an individual’s intersectional group perfectly predicts if
they will have the outcome. | used the “roc” function from the “pROC” R package to calculate
AUC values for each outcome.?%’ | extracted the model-predicted prevalence p ; for each
intersectional group, which corresponds to the probability that an individual in the group is a
“true positive.” | then compared this probability against the observed data (controls [no DEBs] =
0; cases [DEBs] = 1) and calculated the true positive fraction (i.e., sensitivity), and the false

positive fraction (i.e., 1 — specificity) for different thresholds of probabilities as:

. . True Positives
True Positive Fraction =

True Positives + False Negatives

» ) False Positives
False Positive Fraction =

False Positives + True Negatives

To generate 95% confidence intervals around AUC estimates, | used bootstrap

resampling with 2,000 replicates using the “ci.auc” function from the “pROC” R package.?"’
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Prior distributions

To provide regularization to improve model convergence, | used weakly informative priors. The

following prior distributions were used for model parameters:

e Normal distribution with mean = 0 and standard deviation = 2.5
o Main effects parameters

Normal distribution (Mean=0, SD=2.5)

0.08 —

0.06 =

Proportion
o
=]
=
|
|

0.02

0.00

Value

e Half student-t distribution (lower bound = 0) with degrees of freedom = 3, location = 0,

and scale = 2.
o Variance parameters

Half Student-t Distribution (DF=3, Location=0, Shape=2)

Proportion

0.05

Value

e Lewandowski-Kurowicka-Joe (LKJ) distribution with shape = 2.
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o Random effects correlation (for Models 4 & 5) bounded between -1 and +1.

0.06

Proportion
=
=

0.02

0.00

LK distribution (Shape=2)

-1.00

-0.75

-0.50

-0.25

0.00
Value

0.25

0.50

0.75

1.00

145



Null model

The null model (i.e., simple intersectional model) was a two-level logistic model with no level 1
covariates and random intercepts for each intersectional group, which can be written as:

Null model equation

]

7'[.
logit(r;) = log (1 —~ ) = Bo + uo;

Yij ~ Bernoulli(rtj)

Ugj ~ N (O, 0130)

o y;; follows a Bernoulli distribution with probability of success ;.

e ; is the probability of engagement in DEBs for individuals in intersectional group j.

e [, is the main (fixed) effects intercept.

e uy; are intersectional group-specific (Level 2) random intercepts, which are assumed to

be normally distributed with a mean of zero and a constant between-group variance
2
040+

To obtain predicted prevalence estimates of depression for each intersectional group j, |
calculated the inverse logit of the sum of the model main effects and group-specific random
intercepts as:

Predicted prevalence estimates

m; = logit™*(m;) = logit™*(Bo + uo;)
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Full model

The full model (i.e., intersectional interaction model) which included the main effects for each
social position variable. This model can be expressed as:

Full model equation

1—m;

7T.
logit(nj) = log( ! > = Bo + B1x1j + B2X2j + B3x3j + BaXsj + PsXsj + Ug;
j

Yij ~ Bernoulli(rtj)
qu ~ N(O, 0-30)

Where:

e [, is the main effects intercept. This now represents the sample-level average predicted
prevalence for those in the reference category for all other predictors (i.e., White men
who are heterosexual and smaller-bodied).

B, is the main effects slope for “Black/African-American” race/ethnicity [ref=White].

B is the main effects slope for “Hispanic/Latine” race/ethnicity [ref=White].

B5 is the main effects slope for “Woman” sex/gender [ref=Man].

B, is the main effects slope for “Sexual minority” sexual orientation

[ref=Heterosexual].

Bs is the main effects slope for “Larger-bodied” weight status [ref=Smaller-bodied].

e 02, now represents the between-group variance that remains unexplained by the social
position variable main effects.

* ugy; now represents the intersectional group-specific deviations from the model main
effects intercept that remain unexplained by the social position variable main effects.

Model 2 was used to estimate sample-level and group-specific interaction effects (i.e.,
two-way or higher interactions between the social position variables). These refer to residual,
group-specific deviations (i.e., the random intercepts) that are unexplained in the full model
following adjustment for the social position variables. Relative to the prevalence of the outcome
expected based on the social position main effects, random intercept values that are positive
indicate excess (i.e., greater than expected) prevalence, while negative values indicate reduced

(i.e., lower than expected) prevalence.

Sample-level interaction effects were calculated using the PCV relative to the null model.

147



To calculate group-specific interaction effects, | used methods outlined by Axelsson-
Fisk.®® From the full model and for each intersectional group, I first calculated the model-

predicted prevalence based on the main effects 7; ,,,4:,, defined as the inverse logit of the linear
combination of the model main effects intercept (excluding the random intercepts) and the social

position variable main effects as:
T main = logit™' (B, + B1X1j + Baxzj + P3x3j + PaXsj + PsXs;)

| then calculated the model-predicted prevalence based on the total effects pf (i.e., main

effects + interaction effects) as the inverse logit of the linear combination of the model main
effects intercept, the social position variable main effects, and the random intercepts as:

T totar = 10git 1 (Bo + Bix1j + Boxaj + Baxsj + PaXaj + Bsxsj + Ug))

To isolate interaction effects 7; ;,,,, | subtracted the model-predicted prevalence based on
the main effects from the model-predicted prevalence based on the total effects, which can be

represented as:

T int = Tjtotal — Mjmain
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Supplemental figures

Figure S1. Area under the receiver operator characteristic curve (AUC) for each outcome
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Note: CI = confidence interval. “Any disordered eating behaviors (Overall)” were defined past-year engagement in any of the following methods to lose weight: skipped meals, non-prescription
weight loss supplements/pills, purging behaviors, or smoked to lose weight. Purging behaviors were inclusive of self-induced vomiting or using laxatives to lose weight. 95% Cls were computed

using 2000 bootstrap replicate samples.
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Supplemental tables

Table S1. Intersectional group sample size overall and by data collection year, NHANES 2005-16

Intersectional groups Data collection year
Sex/gender Race/ethnicity Weight status $exua_| (Bverall 2(305-06 2(_)07-08 2(_)09-10 2(_)11-12 2913-14 2915-16
orientation (n=17,614) (n=2,741) (n=3,044) (n=3,418) (n=2,689) (n=3,062) (n=2,660)
smaller-bodied Heterosgxua-l 2574 415 466 525 390 483 295
White Sexual Minority 121 22 16 14 24 21 24
Larger-bodied Heterosgxua-l 1277 206 218 268 190 219 176
Sexual Minority 57 10 7 11 9 10 10
smaller-bodied Heterosgxua-l 1568 237 299 362 203 236 231
Men Hispanic/Latine Sexual Minority 64 8 13 14 9 11 9
Larger-bodied Heterose_:xua_l 890 83 168 178 130 160 171
Sexual Minority 18 4 2 5 2 1 4
smaller-bodied Heterose_:xua_l 1227 176 187 204 257 196 207
Black Sexual Minority 62 9 13 13 7 15 5
Larger-bodied Heterose_:xua_l 753 115 114 129 139 130 126
Sexual Minority 21 6 3 1 5 3 3
smaller-bodied Heterose_,\xua_l 2425 464 420 524 326 408 283
White Sexual Minority 160 17 20 42 17 35 29
Larger-bodied Heterose_:xua_l 1336 226 226 249 188 263 184
Sexual Minority 119 20 18 23 15 26 17
smaller-bodied Heterose_:xua_l 1497 228 289 317 183 251 229
Women Hispanic/L atine Sexual Minority 61 4 10 12 9 7 19
Larger-bodied Heterose_,'xua_l 1092 145 200 203 121 202 221
Sexual Minority 53 2 10 11 6 10 14
Smaller-bodied Heterose_,'xua_l 962 155 163 116 195 162 171
Black Sexual Minority 93 15 12 11 21 20 14
Larger-bodied Heterose_:xua_l 1088 169 163 168 219 169 200
Sexual Minority 96 5 7 18 24 24 18

Note: NHANES = National Health and Nutrition Examination Survey.
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Table S2. Any DEBs: Predicted prevalence and interaction effects by intersectional group,
NHANES 2005-2016

Intersectional group

Sex/gender Race/ethnicit Weight status Sexual Pre\l/DarIee(:\i((::(:e(%S(V Interaction

g y g orientation cl) °  Effects (95% CI)

. Heterosexual 5.5(4.8,6.2) -0.8(-2.8,1.2)

White Smaller-bodied o ol Minority 103 (6.8, 14.5) 0.5(-3.1,4.7)

Laraer-bodied Heterosexual 13.1(11.6, 14.6) 0.0 (-4.0,3.7)

g Sexual Minority  20.0 (13.3, 28.0) 1.2 (-4.4,7.9)

. Heterosexual 5.2(3.9,6.7) -0.8 (-3.3,1.3)

Ven Lisoanic/Latine Smaller-bodied o ol Minority 107 (4.7, 19.2) 0.0 (-3.9, 4.3)

P Laraer-bodied Heterosexual 12.4 (9.9, 15.1) -0.3(-4.9, 3.6)

g Sexual Minority ~ 17.2 (6.9, 33.1) 0.4 (-5.7, 7.5)

. Heterosexual 6.6 (4.8,8.7) -1.3(-5.3,2.5)

Black Smaller-bodied oo al Minority 114 (5.1, 20.4) 0.1 (-4.7,4.8)

Larger-bodied Heterosexual 19.7 (15.9, 23.6) 3.1(-1.6,8.7)

g Sexual Minority ~ 20.0 (8.6, 37.6) 0.7 (-5.8, 8.2)

. Heterosexual 11.0(10.0, 12.0) 2.7(-0.2,6.1)

White Smaller-bodied o ol Minority 117 (8.1, 16.0) -0.6 (-5.3, 3.8)

Laraer-bodied Heterosexual 16.7 (15.1, 18.4) -2.4(-7.4,2.0)

g Sexual Minority ~ 21.7(16.1,27.9)  -1.3(-8.1, 4.7)

. Heterosexual 9.9(7.9,12.0) 0.9 (-2.2,4.2)

Wormen Lisoanic/Latine Smaller-bodied ¢ ol Minority ~ 17.0 (8.9, 27.8) 1.0 (-3.8, 7.1)

P Laraer-bodied Heterosexual 17.9(14.9, 21.2) -0.1(-5.3,4.7)

g Sexual Minority ~ 16.6 (7.8, 28.4) -0.8 (-8.2, 6.0)

. Heterosexual 10.5(8.1,13.2) -0.5(-4.3,3.2)

Black Smaller-bodied oo ol Minority 145 (7.7, 23.2) -0.0 (-5.8, 6.0)

Larger-bodied Heterosexual 22.2 (19.0, 25.5) 0.0 (-5.3,5.3)

g Sexual Minority ~ 22.3 (13.3, 33.2) -0.9 (-8.3,6.1)

Note: NHANES = National Health and Nutrition Examination Survey. CI = credible interval.
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Table S3. Skipped meals: Predicted prevalence and interaction effects by intersectional group,
NHANES 2005-2016

Intersectional group

Sex/gender Race/ethnicity Weight status Sexual Pre\ljarlee(:llc(::(:e(%S% Interaction
orientation cl) Effects (95% CI)
. Heterosexual 4.6 (4.0,5.3) -0.1(-1.9,1.8)
White Smaller-bodied o ol Minority 6.9 (4.1, 10.4) 0.1 (-32,32)
Laraer-bodied Heterosexual 10.0 (8.8, 11.3) -0.3(-4.0, 3.2)
g Sexual Minority  16.9 (10.9, 24.2) 1.9 (-3.6,9.1)
. Heterosexual 3.9(2.7,5.1) -0.5(-2.6,1.2)
Ven Hisoanic/Latine Smaller-bodied o ol Minority 8.5 (3.4, 16.0) 0.2 (-3.0, 4.1)
P Larger-bodied Heterosexual 9.1(6.9,11.5) -0.2 (-45,3.2)
g Sexual Minority ~ 14.2 (5.3, 29.6) 0.8 (-5.1, 8.5)
. Heterosexual 4.8 (3.4,6.6) -1.8(-5.3,1.1)
Black Smaller-bodied oo ol Minority 8.7 (3.5, 16.6) 0.1 (-46, 4.7)
Larger-bodied Heterosexual 16.0 (12.6, 19.7) 2.1(-2.8,7.6)
g Sexual Minority ~ 16.9 (6.6, 34.4) 1.1 (-6.2,10.2)
. Heterosexual 7.5(6.7,8.3) 2.1(-0.2,4.9)
White Smaller-bodied o al Minority 6.0 (3.5, 9.3) 15 (5.4,1.7)
Laraer-bodied Heterosexual 11.2 (9.9, 12.7) -1.7 (-6.1, 2.2)
g Sexual Minority  14.5 (10.0,20.0)  -1.0 (-7.4, 45)
i Heterosexual 6.0 (4.5,7.9) 0.5(-1.9, 3.0
Wornen Hisoanic/Latine Smaller-bodied ¢ ol Minority 122 (5.6, 21.6) 1.0 (-2.6, 6.3)
P Larger-bodied Heterosexual 10.0(7.7,12.5) -1.2 (-6.1, 2.6)
g Sexual Minority ~ 10.9 (4.6, 20.3) -0.6 (-7.7, 6.2)
. Heterosexual 7.9 (5.8, 10.3) -0.1(-3.5,3.2)
Black Smaller-bodied oo al Minority ~ 13.0 (6.6, 21.6) 1.0 (-38,7.2)
Larger-bodied Heterosexual 17.4 (14.6, 20.6) 0.9 (-4.5,6.3)
g Sexual Minority ~ 14.6 (7.6, 23.7) -1.6 (-10.0, 5.7)

Note: NHANES = National Health and Nutrition Examination Survey. CI = credible interval.
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Table S4. Non-prescription weight loss supplements/pills: Predicted prevalence and interaction
effects by intersectional group, NHANES 2005-2016

Intersectional group

Sex/gender Race/ethnicit Weight status Sexual Pre\llparlee(:\i((::(:e(%S(V Interaction
g y g orientation cl) °  Effects (95% CI)
. Heterosexual 15(1.1,1.9) -0.7 (-2.0,0.4)
White Smaller-bodied o ol Minority 4.8 (2.6, 7.8) 1.0 (-1.8, 4.9)
Laraer-bodied Heterosexual 3.6(2.8,4.4) -1.2 (-4.5, 1.5)
g Sexual Minority ~ 11.8(6.6,18.4)  3.8(-2.2,12.5)
. Heterosexual 1.7 (1.0, 2.6) -0.7 (-2.6, 0.8)
Ven Lisoanic/Latine Smaller-bodied o ol Minority 5.1 (1.6, 11.1) 0.3(-3.1,4.9)
P Laraer-bodied Heterosexual 4.1(2.6,5.8) -0.9 (-5.2,2.3)
g Sexual Minority 6.8 (1.8,17.4) 0.5 (-6.5, 9.5)
. Heterosexual 2.3(1.3,3.6) 0.2 (-2.5,3.4)
Black Smaller-bodied oo al Minority 4.1 (1.1, 9.6) 0.1 (-3.2, 3.8)
Larger-bodied Heterosexual 6.2 (4.1,8.7) 1.9(-1.7,6.3)
g Sexual Minority 6.9 (1.9, 17.4) 0.7 (-5.8, 10.0)
. Heterosexual 45(3.9,5.2) 1.7 (-0.9, 4.4)
White Smaller-bodied o ol Minority 65 (3.9, 9.8) 0.7 (-3.9, 5.9)
Laraer-bodied Heterosexual 7.1(6.1,8.3) -0.9 (-6.2, 3.3)
g Sexual Minority 7.3 (4.2, 11.3) 4.6 (-13.7, 2.4)
i Heterosexual 4.7 (3.3,6.3) 1.1 (-2.0,4.3)
Wormen Lisoanic/Latine Smaller-bodied o al Minority 5.7 (1.9, 12.6) -0.0 (-5.5, 6.5)
P Laraer-bodied Heterosexual 95(7.2,11.9) 1.7 (-3.9,6.8)
g Sexual Minority 8.7 (2.9, 18.3) -0.3 (-10.0, 9.8)
. Heterosexual 3.3(2.0,4.9) -0.3(-3.1,2.4)
Black Smaller-bodied oo al Minority 3.6 (1.0, 7.9) 1.2 (-6.6, 4.1)
Larger-bodied Heterosexual 7.0(5.2,9.0) -0.7 (-6.3, 3.7)
g Sexual Minority 9.7 (4.4,17.9) -0.2 (-9.0, 8.8)

Note: NHANES = National Health and Nutrition Examination Survey. CI = credible interval.
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Table S5. Purging behaviors: Predicted prevalence and interaction effects by intersectional

group, NHANES 2005-2016

Intersectional group

Sex/gender Race/ethnicit Weight status Sexual Pre\llparlee(:\i((::(:e(%S(V Interaction

g y g orientation cl) °  Effects (95% CI)

. Heterosexual 0.2(0.1,0.4) 0.1(-0.1,0.5)

White Smaller-bodied o al Minority 0.3 (0.0, 1.0) 0.0 (-0.4, 0.4)

Laraer-bodied Heterosexual 0.1 (0.0,0.3) -0.1(-0.7,0.2)

g Sexual Minority 0.4 (0.0, 1.4) -0.0 (-0.8, 1.0)

. Heterosexual 0.2 (0.0,0.5) -0.0 (-0.5,0.3)

Ven Lisoanic/Latine Smaller-bodied o ol Minority 05 (0.0, 2.0) 0.0 (-0.6, 1.0)

P Laraer-bodied Heterosexual 0.4(0.1,0.9) 0.0 (-0.9,0.9)

g Sexual Minority 1.0 (0.1, 4.6) 0.3 (-1.1, 3.5)

. Heterosexual 0.4 (0.1,0.8) 0.1(-1.9,2.9)

Black Smaller-bodied Sexual Minority 0.5 (0.0, 2.0) 0.0 (-1.1, 1.6)

Larger-bodied Heterosexual 0.7 (0.2,1.6) 0.1(-1.3,2.0)

g Sexual Minority 1.1 (0.1, 4.6) 0.4 (-1.8, 5.1)

. Heterosexual 0.2(0.1,0.4) -0.1(-0.8,0.4)

White Smaller-bodied o ol Minority 0.7 (0.1, 1.8) 0.2 (-0.8, 1.8)

Laraer-bodied Heterosexual 0.6 (0.3,0.9) -0.0(-1.5,1.2)

g Sexual Minority 0.9 (0.2, 2.4) 0.2 (-1.9, 2.9)

. Heterosexual 0.5(0.2,1.1) 0.0(-1.2,1.2)

Wormen Lisoanic/Latine Smaller-bodied o ol Minority 0.6 (0.1, 2.4) 0.1 (-1.9, 2.6)

P Laraer-bodied Heterosexual 0.9(0.3,1.7) -0.1(-2.8, 2.0)

g Sexual Minority 0.7 (0.1,2.7) 0.0 (-4.0, 4.5)

. Heterosexual 0.7 (0.2, 1.5) -0.1(-2.2,1.7)

Black Smaller-bodied Sexual Minority 0.5 (0.0, 1.8) -0.2 (-3.7, 2.8)

Larger-bodied Heterosexual 1.6 (0.8,2.7) 0.0 (-4.4,3.4)

g Sexual Minority 0.8 (0.1, 2.5) -0.6 (-7.7, 4.6)

Note: NHANES = National Health and Nutrition Examination Survey. CI = credible interval.
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Table S6. Smoking to lose weight: Predicted prevalence and interaction effects by intersectional

group, NHANES 2005-2016

Intersectional group

Sex/gender Race/ethnicit Weight status Sexual Pre\llparlee(:\i((::(:e(%S(V Interaction

g y g orientation cl) °  Effects (95% CI)

. Heterosexual 0.4 (0.2, 0.6) -0.0 (-0.2,0.2)

White Smaller-bodied oo al Minority 0.5 (0.2, 1.2) 0.0 (-0.4, 0.4)

Laraer-bodied Heterosexual 0.7 (0.4,1.1) 0.1(-0.3,0.7)

g Sexual Minority 0.8 (0.3, 1.8) 0.0 (-0.5, 0.9)

. Heterosexual 0.5(0.2,0.8) 0.0 (-0.2,0.2)

Ven Lisoanic/Latine Smaller-bodied o ol Minority 0.8 (0.2, 2.1) 0.0 (-0.2, 0.4)

P Laraer-bodied Heterosexual 0.5(0.2,0.9) -0.0 (-0.4,0.3)

g Sexual Minority 0.7 (0.2, 1.9) 0.0 (-0.5,0.7)

. Heterosexual 0.6 (0.2,1.1) -0.0 (-0.8, 1.0)

Black Smaller-bodied oo al Minority 0.8 (0.2, 2.1) 0.1 (-05, 0.9)

Laraer-bodied Heterosexual 0.8 (0.3, 1.6) 0.0 (-0.7,0.8)

g Sexual Minority 0.7 (0.2, 1.9) 0.0 (-1.0, 1.4)

. Heterosexual 0.7 (0.5, 1.0) 0.1 (-0.4,0.6)

White Smaller-bodied o ol Minority 0.7 (0.2, 1.3) -0.0 (-0.8, 0.6)

Laraer-bodied Heterosexual 0.8(0.5,1.2) -0.1(-1.2,0.5)

g Sexual Minority 1.0 (0.4, 2.3) 0.1(-1.1, 1.5)

. Heterosexual 0.5(0.2,0.9) -0.0 (-0.4,0.3)

Wormen Lisoanic/Latine Smaller-bodied o al Minority 0.7 (0.2, 1.7) 0.0 (-0.6,0.7)

P Laraer-bodied Heterosexual 0.8(0.4,1.5) 0.1 (-0.6, 0.8)

g Sexual Minority 0.8 (0.2, 2.1) 0.1(-0.8, 1.4)

. Heterosexual 0.9 (0.4,1.6) 0.0 (-0.8,0.8)

Black Smaller-bodied oo al Minority 1.1 (0.4, 2.9) 0.2 (-0.9, 2.3)

Laraer-bodied Heterosexual 1.0(0.5,1.8) -0.2 (-1.9,0.9)

g Sexual Minority 0.8(0.2,1.9) -0.1(-2.3,1.9)

Note: NHANES = National Health and Nutrition Examination Survey. CI = credible interval.
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Table S7. Any DEBs: Null model estimates and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Model intercept -1.89 (-2.15, -1.63) 1396.06 1.00
White heterosexual smaller-bodied men -0.96 (-1.26, -0.66) 1644.61 1.00
White heterosexual larger-bodied men -0.01 (-0.3, 0.28) 1578.81 1.00
White sexual minority smaller-bodied men -0.3 (-0.78, 0.15) 3878.24 1.00
White sexual minority larger-bodied men 0.48 (-0.03, 0.98) 4470.64 1.00
White heterosexual smaller-bodied women -0.2 (-0.48, 0.08) 1520.7 1.00
White heterosexual larger-bodied women 0.28 (0, 0.56) 1614.27 1.00
White sexual minority smaller-bodied women -0.15 (-0.6, 0.29) 3501.61 1.00
White sexual minority larger-bodied women 0.6 (0.18, 1.03) 3272.12 1.00
Black heterosexual smaller-bodied men -0.77 (-1.17,-0.39) 2992.16 1.00
Black heterosexual larger-bodied men 0.47 (0.12, 0.82) 2390.26 1.00
Black sexual minority smaller-bodied men -0.23 (-1.08, 0.53) 7265.47 1.00
Black sexual minority larger-bodied men 0.43 (-0.49, 1.38) 6955.58 1.00
Black heterosexual smaller-bodied women -0.26 (-0.63, 0.1) 259091 1.00
Black heterosexual larger-bodied women 0.63 (0.32, 0.95) 199451 1.00
Black sexual minority smaller-bodied women 0.07 (-0.63, 0.72) 6215.53 1.00
Black sexual minority larger-bodied women 0.61 (-0.02, 1.21) 6221.8 1.00
Hispanic/Latine heterosexual smaller-bodied men -1.02 (-1.4, -0.64) 2541.92 1.00
Hispanic/Latine heterosexual larger-bodied men -0.08 (-0.43, 0.28) 2273.79 1.00
Hispanic/Latine sexual minority smaller-bodied men -0.29 (-1.13, 0.45) 6842.67 1.00
Hispanic/Latine sexual minority larger-bodied men 0.24 (-0.69, 1.18) 772724 1.00
Hispanic/Latine heterosexual smaller-bodied women -0.33(-0.67, 0.01) 2206.9 1.00
Hispanic/Latine heterosexual larger-bodied women 0.36 (0.03, 0.69) 2032.14 1.00
Hispanic/Latine sexual minority smaller-bodied women 0.26 (-0.46, 0.94) 6880.22 1.00
Hispanic/Latine sexual minority larger-bodied women 0.22 (-0.58, 0.98) 725497 1.00
Log prior density -3.18 (-3.28, -3.1) 1457 1.00
Log posterior density -5996.42 (-6006.57, -5987.88) 1746.49 1.00
Level 2 (group) standard deviation 0.57 (0.4, 0.81) 1787.94 1.00

Note: Cl = credible interval. SE = standard error. SD = standard deviation. ESS = effective sample size.
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Table S8. Any DEBs: Full model estimates and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Model intercept -2.14 (-2.25, -2.02) 3840.87 1.00
Black 0.23 (-0.02, 0.47) 426349 1.00
Hispanic/Latine -0.04 (-0.28, 0.2) 4317.9 1.00
Woman 0.43 (0.22, 0.62) 4722 1.00
Sexual minority 0.39 (0.14, 0.64) 5149.85 1.00
Larger-bodied 0.85 (0.65, 1.06) 4838.61 1.00
White heterosexual smaller-bodied men -0.09 (-0.32, 0.13) 4070.99 1.00
White heterosexual larger-bodied men 0(-0.23,0.22) 4610.54  1.00
White sexual minority smaller-bodied men 0.03 (-0.25, 0.34) 8045.98 1.00
White sexual minority larger-bodied men 0.06 (-0.22, 0.36) 10511.47 1.00
White heterosexual smaller-bodied women 0.2 (-0.01, 0.44) 3422.02 1.00
White heterosexual larger-bodied women -0.11 (-0.35, 0.1) 420557 1.00
White sexual minority smaller-bodied women -0.04 (-0.33, 0.23) 7630.03 1.00
White sexual minority larger-bodied women -0.06 (-0.34,0.2) 8183.4 1.00
Black heterosexual smaller-bodied men -0.09 (-0.38, 0.17) 7055.61 1.00
Black heterosexual larger-bodied men 0.16 (-0.08, 0.44) 6260.57 1.00
Black sexual minority smaller-bodied men -0.01 (-0.34, 0.3) 9133.14 1.00
Black sexual minority larger-bodied men 0.03 (-0.28, 0.35) 10496.97 1.00
Black heterosexual smaller-bodied women -0.03 (-0.29, 0.22) 6435.46  1.00
Black heterosexual larger-bodied women 0 (-0.23, 0.25) 5939.03 1.00
Black sexual minority smaller-bodied women 0(-0.32,0.31) 9060.32 1.00
Black sexual minority larger-bodied women -0.04 (-0.34, 0.25) 8528.95 1.00
Hispanic/Latine heterosexual smaller-bodied men -0.09 (-0.38, 0.14) 5381.07 1.00
Hispanic/Latine heterosexual larger-bodied men -0.02 (-0.28, 0.23) 6278.81 1.00
Hispanic/Latine sexual minority smaller-bodied men 0(-0.33,0.32) 934359 1.00
Hispanic/Latine sexual minority larger-bodied men 0.02 (-0.3, 0.35) 10636.33 1.00
Hispanic/Latine heterosexual smaller-bodied women 0.07 (-0.16, 0.34) 5870.16  1.00
Hispanic/Latine heterosexual larger-bodied women 0(-0.24,0.24) 5654.04  1.00
Hispanic/Latine sexual minority smaller-bodied women 0.06 (-0.24, 0.41) 8327.43 1.00
Hispanic/Latine sexual minority larger-bodied women -0.04 (-0.37, 0.25) 7997.69 1.00
Log prior density -12.48 (-12.55, -12.42) 3465.87 1.00
Log posterior density -6005.17 (-6014.88, -5997.03) 2513.77 1.00
Level 2 (group) standard deviation 0.16 (0.07, 0.28) 2600.15 1.00

Note: Cl = credible interval. SE = standard error. SD = standard deviation. ESS = effective sample size.
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Table S9. Skipped meals: Null model estimates and convergence diagnostics

Parameter

Mean (95% CI)

ESS

R-hat

Model intercept

White heterosexual smaller-bodied men
White heterosexual larger-bodied men

White sexual minority smaller-bodied men
White sexual minority larger-bodied men
White heterosexual smaller-bodied women
White heterosexual larger-bodied women
White sexual minority smaller-bodied women
White sexual minority larger-bodied women
Black heterosexual smaller-bodied men
Black heterosexual larger-bodied men

Black sexual minority smaller-bodied men
Black sexual minority larger-bodied men
Black heterosexual smaller-bodied women
Black heterosexual larger-bodied women
Black sexual minority smaller-bodied women
Black sexual minority larger-bodied women

Hispanic/Latine heterosexual smaller-bodied men
Hispanic/Latine heterosexual larger-bodied men
Hispanic/Latine sexual minority smaller-bodied men
Hispanic/Latine sexual minority larger-bodied men
Hispanic/Latine heterosexual smaller-bodied women
Hispanic/Latine heterosexual larger-bodied women
Hispanic/Latine sexual minority smaller-bodied women
Hispanic/Latine sexual minority larger-bodied women

Log prior density
Log posterior density
Level 2 (group) standard deviation

-2.25 (-2.52, -1.98)
-0.78 (-1.1, -0.48)
0.05 (-0.25, 0.35)
-0.39 (-0.96, 0.15)
0.64 (0.09, 1.16)
-0.27 (-0.56, 0.01)
0.18 (-0.13, 0.47)
-0.53 (-1.12, 0.02)
0.47 (0, 0.93)
-0.74 (-1.2, -0.32)
0.58 (0.22, 0.95)
-0.18 (-1.07, 0.63)
0.58 (-0.38, 1.58)
-0.22 (-0.63, 0.18)
0.69 (0.36, 1.03)
0.31 (-0.4, 0.98)
0.44 (-0.24, 1.09)
-0.97 (-1.41, -0.58)
-0.06 (-0.44, 0.32)
-0.2 (-1.09, 0.59)
0.36 (-0.63, 1.37)
-0.5 (-0.9, -0.12)
0.05 (-0.33, 0.41)
0.22 (-0.57, 0.97)
0.08 (-0.78, 0.87)
-3.3(-3.41, -3.21)

-4816.74 (-4826.72, -4808.34)

0.58 (0.4, 0.84)

1457.49
1790.78
1794.54
4549.78
4459.87
1664.23
1708.91
5021.25
3856.53
3400.86
2539.83
6719.64
6384.27
3004.06
2283.12
6827.66
5673.27
3264.49
2759.68
7278.55
7556.59
2970.84
2372.56
7281.62
7591.15
1477.41
1422.38
1609.3

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: Cl = credible interval. SE = standard error. SD = standard deviation. ESS = effective sample size.
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Table S10. Skipped meals: Full model estimates and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Model intercept -2.51 (-2.65, -2.38) 3960.42 1.00
Black 0.33 (0.05, 0.61) 3904.38 1.00
Hispanic/Latine -0.13 (-0.42, 0.18) 3938.26 1.00
Woman 0.24 (-0.02, 0.47) 4963.24 1.00
Sexual minority 0.36 (0.07, 0.66) 5504.09 1.00
Larger-bodied 0.85(0.62, 1.11) 4265.63 1.00
White heterosexual smaller-bodied men -0.02 (-0.28, 0.25) 4002.45 1.00
White heterosexual larger-bodied men -0.02 (-0.3, 0.24) 4456.29 1.00
White sexual minority smaller-bodied men -0.02 (-0.38, 0.32) 8990.96 1.00
White sexual minority larger-bodied men 0.11 (-0.22, 0.48) 7106.98 1.00
White heterosexual smaller-bodied women 0.23 (-0.02, 0.55) 3201.57 1.00
White heterosexual larger-bodied women -0.11 (-0.38, 0.16) 391555 1.00
White sexual minority smaller-bodied women -0.14 (-0.53, 0.15) 6282.75 1.00
White sexual minority larger-bodied women -0.06 (-0.39, 0.24) 692253 1.00
Black heterosexual smaller-bodied men -0.18 (-0.54, 0.1) 5178.7 1.00
Black heterosexual larger-bodied men 0.12 (-0.16, 0.45) 5607.68 1.00
Black sexual minority smaller-bodied men -0.02 (-0.43, 0.35) 9022.1 1.00
Black sexual minority larger-bodied men 0.05 (-0.32, 0.47) 8722.16 1.00
Black heterosexual smaller-bodied women -0.01 (-0.31, 0.3) 6462.15 1.00
Black heterosexual larger-bodied women 0.05 (-0.22, 0.36) 5014.33 1.00
Black sexual minority smaller-bodied women 0.06 (-0.28, 0.46) 8042.25 1.00
Black sexual minority larger-bodied women -0.08 (-0.48, 0.26) 7826.75 1.00
Hispanic/Latine heterosexual smaller-bodied men -0.09 (-0.43,0.2) 6028.67 1.00
Hispanic/Latine heterosexual larger-bodied men -0.01 (-0.34, 0.27) 5982.9 1.00
Hispanic/Latine sexual minority smaller-bodied men 0.01 (-0.37, 0.41) 9446.71  1.00
Hispanic/Latine sexual minority larger-bodied men 0.04 (-0.35, 0.47) 831147 1.00
Hispanic/Latine heterosexual smaller-bodied women 0.07 (-0.22, 0.39) 5765.06 1.00
Hispanic/Latine heterosexual larger-bodied women -0.08 (-0.39, 0.2) 5829.08 1.00
Hispanic/Latine sexual minority smaller-bodied women 0.08 (-0.27,0.51) 7488.24  1.00
Hispanic/Latine sexual minority larger-bodied women -0.04 (-0.45, 0.31) 7949.36 1.00
Log prior density -12.61 (-12.71, -12.54) 312554 1.00
Log posterior density -4826.83 (-4837.12, -4818.66) 2118.61 1.00
Level 2 (group) standard deviation 0.19 (0.07, 0.35) 2358.53 1.00

Note: Cl = credible interval. SE = standard error. SD = standard deviation. ESS = effective sample size.
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Table S11. Non-prescription weight loss supplements/pills: Null model estimates and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Model intercept -2.97 (-3.29, -2.64) 1251.81 1.00
White heterosexual smaller-bodied men -1.25 (-1.66, -0.86) 1925.67 1.00
White heterosexual larger-bodied men -0.34 (-0.72, 0.05) 1755.48 1.00
White sexual minority smaller-bodied men -0.05 (-0.7, 0.59) 4006.75 1.00
White sexual minority larger-bodied men 0.92 (0.27, 1.57) 4159.52 1.00
White heterosexual smaller-bodied women -0.09 (-0.45, 0.25) 1487.81 1.00
White heterosexual larger-bodied women 0.4 (0.03, 0.76) 1555.14 1.00
White sexual minority smaller-bodied women 0.28 (-0.3,0.83) 3678.86 1.00
White sexual minority larger-bodied women 0.4 (-0.21, 0.98) 3538.71 1.00
Black heterosexual smaller-bodied men -0.81 (-1.41, -0.26) 3453.77 1.00
Black heterosexual larger-bodied men 0.22 (-0.29, 0.71) 277731 1.00
Black sexual minority smaller-bodied men -0.32 (-1.49, 0.72) 7137.85 1.00
Black sexual minority larger-bodied men 0.21 (-0.96, 1.39) 8060 1.00
Black heterosexual smaller-bodied women -0.43 (-1, 0.11) 3116.47 1.00
Black heterosexual larger-bodied women 0.37 (-0.07, 0.79) 2133 1.00
Black sexual minority smaller-bodied women -0.46 (-1.66, 0.51) 5645.37 1.00
Black sexual minority larger-bodied women 0.68 (-0.11, 1.47) 5353.99 1.00
Hispanic/Latine heterosexual smaller-bodied men -1.13 (-1.72, -0.6) 3400.45 1.00
Hispanic/Latine heterosexual larger-bodied men -0.22 (-0.73, 0.28) 25843 1.00
Hispanic/Latine sexual minority smaller-bodied men -0.08 (-1.15, 0.88) 8363.9 1.00
Hispanic/Latine sexual minority larger-bodied men 0.19 (-1.03, 1.39) 8507.31 1.00
Hispanic/Latine heterosexual smaller-bodied women -0.06 (-0.52, 0.38) 2333.79 1.00
Hispanic/Latine heterosexual larger-bodied women 0.7 (0.28, 1.12) 1987.68 1.00
Hispanic/Latine sexual minority smaller-bodied women 0.06 (-0.97, 1.03) 7532.06 1.00
Hispanic/Latine sexual minority larger-bodied women 0.51 (-0.52, 1.49) 6789.43 1.00
Log prior density -3.62 (-3.81, -3.48) 1342.66 1.00
Log posterior density -2950.93 (-2961.25, -2942.37) 1560.76 1.00
Level 2 (group) standard deviation 0.68 (0.46, 1) 1646.74 1.00

Note: Cl = credible interval. SE = standard error. SD = standard deviation. ESS = effective sample size.
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Table S12. Non-prescription weight loss supplements/pills: Full model estimates and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Model intercept -3.26 (-3.47, -3.07) 442379 1.00
Black -0.01 (-0.46, 0.38) 4624.5 1.00
Hispanic/Latine 0.08 (-0.36, 0.49) 4679.54 1.00
Woman 0.62 (0.24, 0.95) 4306.33 1.00
Sexual minority 0.6 (0.19, 0.99) 5363.93 1.00
Larger-bodied 0.84 (0.51, 1.21) 4635.71 1.00
White heterosexual smaller-bodied men -0.24 (-0.68, 0.13) 431299 1.00
White heterosexual larger-bodied men -0.16 (-0.61, 0.21) 4353.17 1.00
White sexual minority smaller-bodied men 0.13 (-0.31, 0.67) 7565.45 1.00
White sexual minority larger-bodied men 0.28 (-0.17, 0.85) 5957.93 1.00
White heterosexual smaller-bodied women 0.25 (-0.12, 0.67) 3771.03 1.00
White heterosexual larger-bodied women -0.06 (-0.46, 0.31) 413354 1.00
White sexual minority smaller-bodied women 0.06 (-0.39, 0.54) 743593 1.00
White sexual minority larger-bodied women -0.28 (-0.82, 0.15) 5516.2 1.00
Black heterosexual smaller-bodied men 0.02 (-0.44, 0.49) 7825.87 1.00
Black heterosexual larger-bodied men 0.23 (-0.19, 0.73) 5939.03 1.00
Black sexual minority smaller-bodied men -0.04 (-0.64, 0.51) 8675.77  1.00
Black sexual minority larger-bodied men 0.03 (-0.54, 0.66) 9564.23 1.00
Black heterosexual smaller-bodied women -0.04 (-0.48, 0.41) 6888.46  1.00
Black heterosexual larger-bodied women -0.04 (-0.46, 0.37) 5960.59 1.00
Black sexual minority smaller-bodied women -0.15 (-0.81, 0.37) 7588.28 1.00
Black sexual minority larger-bodied women -0.01 (-0.52, 0.5) 9335.04 1.00
Hispanic/Latine heterosexual smaller-bodied men -0.2 (-0.73, 0.22) 6608.65 1.00
Hispanic/Latine heterosexual larger-bodied men -0.11 (-0.59, 0.32) 6360.49 1.00
Hispanic/Latine sexual minority smaller-bodied men 0.03 (-0.55, 0.61) 9600.5 1.00
Hispanic/Latine sexual minority larger-bodied men 0.02 (-0.6, 0.62) 10695.35 1.00
Hispanic/Latine heterosexual smaller-bodied women 0.16 (-0.24, 0.66) 473746  1.00
Hispanic/Latine heterosexual larger-bodied women 0.14 (-0.25, 0.59) 5087.87  1.00
Hispanic/Latine sexual minority smaller-bodied women -0.02 (-0.6, 0.55) 10045.24 1.00
Hispanic/Latine sexual minority larger-bodied women -0.02 (-0.57, 0.51) 1014141 1.00
Log prior density -13.01 (-13.19, -12.88) 4296.33 1.00
Log posterior density -2961.13 (-2972.23, -2952.14) 1611.26  1.00
Level 2 (group) standard deviation 0.28 (0.1, 0.53) 2148.8 1.00

Note: Cl = credible interval. SE = standard error. SD = standard deviation. ESS = effective sample size.
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Table S13. Purging behaviors: Null model estimates and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Model intercept -5.46 (-6, -4.92) 4376.11  1.00
White heterosexual smaller-bodied men -0.81 (-1.68, -0.05) 672725 1.00
White heterosexual larger-bodied men -1.47 (-2.94, -0.37) 8052.18 1.00
White sexual minority smaller-bodied men -0.58 (-2.43, 0.84) 10392.98 1.00
White sexual minority larger-bodied men -0.36 (-2.17, 1.17) 11691.74 1.00
White heterosexual smaller-bodied women -0.66 (-1.49, 0.1) 649449 1.00
White heterosexual larger-bodied women 0.27 (-0.48, 1.01) 6110.73 1.00
White sexual minority smaller-bodied women 0.26 (-1.08, 1.49) 11192.78 1.00
White sexual minority larger-bodied women 0.57 (-0.69, 1.83) 11004.65 1.00
Black heterosexual smaller-bodied men -0.29 (-1.56, 0.76) 10173.81 1.00
Black heterosexual larger-bodied men 0.36 (-0.83, 1.44) 9682.99 1.00
Black sexual minority smaller-bodied men -0.17 (-2.09, 1.51) 1176791 1.00
Black sexual minority larger-bodied men 0.52 (-1.22, 2.41) 11305.19 1.00
Black heterosexual smaller-bodied women 0.38 (-0.68, 1.34) 8951 1.00
Black heterosexual larger-bodied women 1.3 (0,53, 2.11) 5928.73  1.00
Black sexual minority smaller-bodied women -0.22 (-2.12, 1.39) 11624.36 1.00
Black sexual minority larger-bodied women 0.25 (-1.44,1.81) 13729.19 1.00
Hispanic/Latine heterosexual smaller-bodied men -1.03 (-2.58, 0.15) 7586.84  1.00
Hispanic/Latine heterosexual larger-bodied men -0.21 (-1.4, 0.85) 10391.74 1.00
Hispanic/Latine sexual minority smaller-bodied men -0.19 (-2.13,1.5) 12331.52 1.00
Hispanic/Latine sexual minority larger-bodied men 0.43 (-1.35, 2.37) 12468.27 1.00
Hispanic/Latine heterosexual smaller-bodied women 0.11 (-0.87, 1.03) 9872.8 1.00
Hispanic/Latine heterosexual larger-bodied women 0.62 (-0.31, 1.54) 7149.16  1.00
Hispanic/Latine sexual minority smaller-bodied women 0.02 (-1.76,1.71) 13787.06 1.00
Hispanic/Latine sexual minority larger-bodied women 0.1(-1.72,1.86) 15044.03 1.00
Log prior density -5.37 (-5.94, -4.92) 4409.86 1.00
Log posterior density -451.33 (-461.17, -443.15) 2023.27 1.00
Level 2 (group) standard deviation 0.94 (0.53, 1.54) 3400 1.00

Note: Cl = credible interval. SE = standard error. SD = standard deviation. ESS = effective sample size.
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Table S14. Purging behaviors: Full model estimates and convergence diagnostics

Parameter Mean (95% ClI) ESS R-hat
Model intercept -5.73 (-6.12, -5.39) 4048.08  1.00
Black 1.13(0.37, 1.83) 4166.61  1.00
Hispanic/Latine 0.52 (-0.35, 1.29) 3588.24 1.00
Woman 1.08 (0.4, 1.81) 478158  1.00
Sexual minority 0.41 (-0.59, 1.27) 5650.54  1.00
Larger-bodied 0.74 (0.11, 1.42) 4506.6 1.00
White heterosexual smaller-bodied men 0.18 (-0.31, 1) 3338.23  1.00
White heterosexual larger-bodied men -0.25 (-1.35, 0.23) 291403 1.00
White sexual minority smaller-bodied men -0.04 (-0.86, 0.67) 637442  1.00
White sexual minority larger-bodied men -0.05 (-0.92, 0.64) 5691.71  1.00
White heterosexual smaller-bodied women -0.1 (-0.8, 0.44) 3622.24  1.00
White heterosexual larger-bodied women 0.01 (-0.6, 0.61) 393464 1.00
White sexual minority smaller-bodied women 0.07 (-0.57, 0.89) 5489.21  1.00
White sexual minority larger-bodied women 0.06 (-0.56, 0.8) 6474.02  1.00
Black heterosexual smaller-bodied men 0 (-0.67,0.67) 519456  1.00
Black heterosexual larger-bodied men 0.05 (-0.56, 0.78) 5044.16  1.00
Black sexual minority smaller-bodied men -0.03 (-0.83, 0.7) 6156.42  1.00
Black sexual minority larger-bodied men 0.07 (-0.61, 0.98) 4657.37  1.00
Black heterosexual smaller-bodied women -0.02 (-0.67, 0.58) 4684.94  1.00
Black heterosexual larger-bodied women 0.04 (-0.53, 0.68) 4551.95  1.00
Black sexual minority smaller-bodied women -0.09 (-0.96, 0.54) 4481.89  1.00
Black sexual minority larger-bodied women -0.08 (-0.92, 0.53) 575098  1.00
Hispanic/Latine heterosexual smaller-bodied men -0.1 (-0.93, 0.47) 524287  1.00
Hispanic/Latine heterosexual larger-bodied men 0.01 (-0.67,0.71) 5481.62  1.00
Hispanic/Latine sexual minority smaller-bodied men -0.01 (-0.78, 0.76) 6373.57  1.00
Hispanic/Latine sexual minority larger-bodied men 0.08 (-0.59, 1.05) 5262.18 1.00
Hispanic/Latine heterosexual smaller-bodied women 0.03 (-0.57,0.72) 4587.79  1.00
Hispanic/Latine heterosexual larger-bodied women 0.01 (-0.61, 0.65) 554199  1.00
Hispanic/Latine sexual minority smaller-bodied women 0(-0.78, 0.76) 6248.72  1.00
Hispanic/Latine sexual minority larger-bodied women -0.02 (-0.79, 0.69) 7774.52 1.00
Log prior density -15 (-15.56, -14.59) 3623.6 1.00
Log posterior density -461.59 (-470.98, -453.83) 2544.77 1.00
Level 2 (group) standard deviation 0.29 (0.01, 0.85) 1967.27 1.00
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Table S15. Smoking to lose weight: Null model estimates and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Model intercept -5.03 (-5.38, -4.69) 4136.07 1.00
White heterosexual smaller-bodied men -0.64 (-1.29, -0.09) 4288.64 1.00
White heterosexual larger-bodied men 0.07 (-0.46, 0.59) 6792.63 1.00
White sexual minority smaller-bodied men -0.29 (-1.44, 0.55) 8904.64 1.00
White sexual minority larger-bodied men 0.06 (-0.86, 0.99) 1147536 1.00
White heterosexual smaller-bodied women 0.1 (-0.35,0.55) 5480.04 1.00
White heterosexual larger-bodied women 0.22 (-0.28, 0.74) 6271.85 1.00
White sexual minority smaller-bodied women -0.1 (-1.05, 0.71) 10383.8 1.00
White sexual minority larger-bodied women 0.34 (-0.47,1.27) 719597 1.00
Black heterosexual smaller-bodied men -0.2 (-1.01, 0.48) 9117.67 1.00
Black heterosexual larger-bodied men 0.13 (-0.64, 0.9) 9828.24 1.00
Black sexual minority smaller-bodied men 0.07 (-0.94, 1.16) 994395 1.00
Black sexual minority larger-bodied men -0.02 (-1.1, 1.04) 10078.23 1.00
Black heterosexual smaller-bodied women 0.21 (-0.49, 0.94) 863145 1.00
Black heterosexual larger-bodied women 0.39(-0.23,1.1) 6370.22 1.00
Black sexual minority smaller-bodied women 0.34 (-0.53,1.5) 6964.13 1.00
Black sexual minority larger-bodied women 0.05 (-0.99, 1.07) 9543.02 1.00
Hispanic/Latine heterosexual smaller-bodied men -0.44 (-1.34,0.24) 6372.01 1.00
Hispanic/Latine heterosexual larger-bodied men -0.42 (-1.44,0.31) 5932.8 1.00
Hispanic/Latine sexual minority smaller-bodied men 0.06 (-0.97,1.17) 10524.8  1.00
Hispanic/Latine sexual minority larger-bodied men -0.03 (-1.09, 1.02) 8998.71 1.00
Hispanic/Latine heterosexual smaller-bodied women -0.32 (-1.21, 0.35) 6787.1 1.00
Hispanic/Latine heterosexual larger-bodied women 0.19 (-0.49, 0.89) 9543.63 1.00
Hispanic/Latine sexual minority smaller-bodied women -0.07 (-1.22, 0.95) 9016.35 1.00
Hispanic/Latine sexual minority larger-bodied women 0.07 (-0.94, 1.14) 9537.52 1.00
Log prior density -4.91 (-5.23, -4.65) 4094.87 1.00
Log posterior density -707.12 (-717.65, -698.86) 2059.12 1.00
Level 2 (group) standard deviation 0.5(0.17, 0.93) 2694.07 1.00

Note: Cl = credible interval. SE = standard error. SD = standard deviation. ESS = effective sample size.
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Table S16. Smoking to lose weight: Full model estimates and convergence diagnostics

Parameter Mean (95% ClI) ESS R-hat
Model intercept -5.2 (-5.49, -4.93) 6224.41 1.00
Black 0.4 (-0.16, 0.97) 6924.66 1.00
Hispanic/Latine -0.43 (-1.14, 0.23) 6761.16 1.00
Woman 0.68 (0.2, 1.17) 6272.55 1.00
Sexual minority 0.29 (-0.47,0.98) 8371.86 1.00
Larger-bodied 0.52 (0.04, 1.01) 5239.73 1.00
White heterosexual smaller-bodied men -0.06 (-0.53, 0.31) 5295.93 1.00
White heterosexual larger-bodied men 0.1 (-0.26, 0.62) 4498.12 1.00
White sexual minority smaller-bodied men -0.05 (-0.65, 0.38) 6437.55 1.00
White sexual minority larger-bodied men 0.01 (-0.45, 0.54) 6539.09 1.00
White heterosexual smaller-bodied women 0.07 (-0.29, 0.54) 4179.36 1.00
White heterosexual larger-bodied women -0.07 (-0.55, 0.29) 5560.21 1.00
White sexual minority smaller-bodied women -0.04 (-0.58, 0.41) 6748.98 1.00
White sexual minority larger-bodied women 0.02 (-0.42, 0.53) 8285.78 1.00
Black heterosexual smaller-bodied men -0.02 (-0.53, 0.44) 6129.36 1.00
Black heterosexual larger-bodied men 0.01 (-0.48, 0.52) 6893.23 1.00
Black sexual minority smaller-bodied men 0.02 (-0.48, 0.58) 6743.96 1.00
Black sexual minority larger-bodied men 0 (-0.51, 0.53) 7486.37 1.00
Black heterosexual smaller-bodied women 0.01 (-0.43, 0.45) 6690.99 1.00
Black heterosexual larger-bodied women -0.05 (-0.57, 0.33) 6699.18 1.00
Black sexual minority smaller-bodied women 0.06 (-0.38, 0.68) 5869.49 1.00
Black sexual minority larger-bodied women -0.03 (-0.57, 0.43) 7431.64 1.00
Hispanic/Latine heterosexual smaller-bodied men 0.01 (-0.45, 0.52) 7639.68 1.00
Hispanic/Latine heterosexual larger-bodied men -0.06 (-0.67, 0.38) 5686.26 1.00
Hispanic/Latine sexual minority smaller-bodied men 0.02 (-0.48, 0.55) 6172.49 1.00
Hispanic/Latine sexual minority larger-bodied men 0 (-0.56, 0.52) 5870.46 1.00
Hispanic/Latine heterosexual smaller-bodied women -0.03 (-0.56, 0.41) 7371.14 1.00
Hispanic/Latine heterosexual larger-bodied women 0.05 (-0.36, 0.58) 6728.86 1.00
Hispanic/Latine sexual minority smaller-bodied women -0.01 (-0.58, 0.49) 7022.73 1.00
Hispanic/Latine sexual minority larger-bodied women 0.01 (-0.51, 0.56) 6489.41 1.00
Log prior density -14.32 (-14.65, -14.06) 4968.78 1.00
Log posterior density -715.07 (-724.13, -707.6) 2685.63 1.00
Level 2 (group) standard deviation 0.2 (0.01, 0.57) 2381.51 1.00
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Appendix B: Chapter 3 (Aim 2) Supplementary Materials

Statistical information

Data

Data came from six repeated, cross-sectional waves of the National Health and Nutrition
Examination Survey (NHANES) collected from 2005 to 2016. For analysis, the study data was
organized as follows:
e group: intersectional group identifier (j)
e seqn: individual identifier (i)
e depression_binary: dummy variable for moderate-to-severe depression symptoms (1:
yes; 0: no) (y;)
e anyDEB: dummy variable for any past-year disordered eating behaviors (DEB) (1: yes;
0: no) (xy;5)
e black: dummy variable for Black/African-American race/ethnicity (1: Black/African-
American; 0: otherwise) (x;;)
e latine: dummy variable for Hispanic/Latine race/ethnicity (1: Hispanic/Latine; O:
otherwise) (x3;)
e woman: dummy variable for Woman sex/gender (1: woman; 0: man) (x,;)
e sexual_minority: dummy variable for sexual minority sexual orientation (1: sexual
minority; 0: heterosexual) (xs;)
e larger_body: dummy variable for larger-bodied weight status (1: larger-bodied; O:
smaller-bodied) (x¢;)

Individuals were sorted into 24 intersectional groups through mutually-exclusive combinations
of all race/ethnicity (White, Black/African American, Hispanic/Latine), sex/gender (man,
woman), sexual orientation (heterosexual, sexual Minority), and weight status (smaller-bodied,
larger-bodied) categories (24 = 3*2*2*2).
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Multilevel variance estimation in logistic models

Given the multilevel structure of the current study’s analytic approach, individual outcome
variance can be partitioned into two components.1% In this study, these are the differences found
comparing intersectional groups to one another (Level 2 or between-group variance) vs.
differences within intersectional groups (Level 1 or within-group variance).

Level 1 variance is not directly estimable in logistic models. Therefore, | used latent variable
approach described by Goldstein et al. (2002),1%° which applies the variance of the logistic
distribution as an approximation for level 1 variance in multilevel logistic models. This builds
off the assumption that the binary outcome variable we observed is derived from an underlying,
unobserved (i.e., latent) continuous variable. As such, Level 1 variance ¢;2 was estimated as:

Where:
2
o ”? is the variance of the logistic distribution, which approximates to 3.29.

In the simplest case of a random-intercepts model, Level 2 (between-group) variance is estimated
directly from a multilevel logistic model as:

of = var(uoj),
Where:
e uy; are the Level 2 random intercepts for each intersectional group ;.

When additional random effects (e.g., random slopes) are added to the model, this formula will
need alterations (discussed below in the section titled “VVPCs with random intercepts and random
slopes”).

Variance partition coefficient (VPC) with random intercepts

Now that ¢;2 and o are estimated, the variance partition coefficient (VPC, also known as
intraclass correlation [ICC]), can be calculated as:

2

Op

VPC = ICC = -
+

> * 100%
oy, + op
Here, the VPC estimates the proportion of individual outcome variation that is found comparing
intersectional group to one another. Thus, in cases where between-group differences (inequities)
in the outcome are large, the VPC measure will large, which will indicate a higher degree of
clustering of outcome cases within intersectional groups.

To interpret the relative size of VPC estimates, | used the following thresholds proposed by
Merlo, Wagner, & Leckie (2019):2%
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Assessment of between-group differences VPC (%)
Absent Otol
Very small 1to5
Small 51010
Moderate? 10t0 20
Fairly large 20to 30
Very large 30 to 100

! Merlo, Wagner, & Leckie (2019) referred to this category as “less large”.

VPCs with random intercepts and random slopes

In Models with random slopes for the DEBs variable (Models 4-5), VPCs are separately
calculated for each level of the predictor variable. This is because Level 2 variance can now
come from multiple sources, namely, the random intercepts and the random slopes. Using
methods outlined in prior application of intersectional MAIHDA with random slopes,® DEB-
specific Level 2 variance estimates are summarized below:

Description Total Level 2 variance calculation
Level 2 variance for those without DEBs Var(uy;) = oy
Level 2 variance for those with DEBs Var(uo; + u1;) = 05y + 20001 + 011

For those without DEBs, the same VVPC formula that is used in Models 1-3 can be used in Model
4-5. Since it serves as the categorical reference level, the “No DEBs” category does not have an
associated random slopes variance parameter.

However, for the “DEBs” category, the VPC must consider, the random intercepts variance (a.2,)
the random slopes variance (¢2;) and two times the random intercepts-slopes covariance (6,,0,.1)-
Using methods outlined by Evans et al.,% the VPC for the “DEBs” category can be calculated as:

2 2
g 0+ 20 + o
VPC (with DEBs) = ——x2_—woul _ ul

* 100%
02 + 020 + 20,001 + 04

Proportional change in variance (PCV) with random intercepts

In this study, | fit a series of models for each outcome. For instance, while Model 1 included no
Level 1 covariates, Model 2 added the DEBs variable to predict the outcome.

This opens the opportunity to assess whether the DEBs variable explained (reduced) any of the
Level 2 variance in the outcome. In other words, does including the DEBs variable in the model
account for between-group inequities observed in Model 1?
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To evaluate this research question, | calculated proportional change in (Level 2) variance (PCV)
from the reference model (in this case, Model 1) to the adjusted model (Model 2), which can be
expressed as:

2 2
auO(Reference) — O0y0(Adjusted)

PCV = * 100%

2
UuO(Reference)

PCVs with random slopes

Similar to separate VPC calculations in the presence of random slopes, the PCVs for models
must calculated for each predictor variable level. The PCV for those without DEBs can be
calculated using the same equation as above, since this category does not have any associated
random slopes.

For those with DEBs, the PCVs was estimated as:
PCV with DEBs:

2 2 2 2
(00(Reference) T 20uout(Reference) + 0y 1 (Reference)) ~ (Tuo(adjusted) T 20uoui(Adjusted) + Oyu1(Adjusted))

2 2
Ouo(Refernece)t 20y0u1(Reference) +0y1(Reference)
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Model 1

Model 1 (null intersectional model) was a two-level logistic model with no level 1 covariates and
random intercepts for each intersectional group, which can be written as:

Model 1 equation

]

7'[.
logit(r;) = log (1 —~ ) = Bo + uo;

Yij ~ Bernoulli(rtj)

Upj ~ N (O, 050)

Where:
o y;; follows a Bernoulli distribution with probability of success ;.
e ; is the probability of moderate-to-severe depression symptoms for individuals in
intersectional group j.
e [3, is the main (fixed) effects intercept.
e uy; are intersectional group-specific (Level 2) random intercepts, which are assumed to
be normally distributed with a mean of zero and a constant between-group variance

2
050-

To obtain predicted prevalence estimates of depression for each intersectional group j,
irrespective of DEB status (presented in Table S3), | calculated the inverse logit of the sum of
the model main effects and group-specific random intercepts as:

Predicted prevalence estimates from Model 1

m; = logit™(m;) = logit™(Bo + uo;)
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Model 2

Building off the specification for Model 1, Model 2 included the main (fixed) effect of DEBs
variable B, which can be written as:

Model 2 equation

71'..
logit(nij) = log (1 _i__) = Bo + Br1x1ij + Uoj
ij

Vij ~ Bernoulli(nij)
Upj ~ N (O, 050)

Where:
e [3, is the main effects intercept.
o With the DEBs variable included in the model, this now represents the sample-
level average predicted value of the outcome for those without DEBs.
e 3, is the main effects slope for the DEBs variable.
e 02, now represents the between-group variance that remains unexplained by the DEBs
variable main effects.

For Model 2, the PCV is calculated in reference to Model 1 as:

2 2
0y0(Model 1) u0(Model 2)

PCV = * 100%

2
JuO(Model 1)
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Model 3

Model 3 updates the Model 2 specification by adding the main (fixed) effects of the social
position variables used to construct intersectional groups: race/ethnicity, sex/gender, sexual
orientation, and weight status, which can be written as:

Model 3 equation

. TTij
lOglt(”ij) = log (1 — T[”> = Po + B1X1ij + BaXaj + Baxsj + Baxaj + Psxs; + PeXe; + Uoj
ij

Vij ~ Bernoulli(nij)
Upj ~ N (O, 050)

Where:

e [3, is the main effects intercept.

o With the social position variables included in the model, this now represents the
sample-level average predicted risk of the outcome for those without DEBs and
those in the reference category for all social position variables (i.e., White men
who are heterosexual and smaller-bodied).

B is the main effects slope for “Black/African-American” race/ethnicity [ref=White].

B is the main effects slope for “Hispanic/Latine” race/ethnicity [ref=White].

B, is the main effects slope for “Woman” sex/gender [ref=Man].

Bs is the main effects slope for “Sexual minority” sexual orientation

[ref=Heterosexual].

B is the main effects slope for “Larger-bodied” weight status [ref=Smaller-bodied].

e 02, now represents the between-group variance that remains unexplained by the DEBs
variable main effects and the social position variable main effects.

For Model 3, the PCV is calculated in reference to Model 1 as:

2 2
Ou0(Model 1) — 9uo0(Model 3)

PCV = * 100%

2
Ouo(Model 1)
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Model 4

Models 4 and 5 build on the prior set of models by adding random slopes u, ; for the DEBs
variable, which allows for the association between DEBSs and the outcome to vary across
intersectional groups.

Specifically, Model 4 is a direct descendant of the Model 2 specification since it does not include
the main (fixed) effects of the social position variables, which can be written as:

Model 4 equation

1—my;

. TTij
loglt(ﬂij) = 10g< ) = [))0 + ﬁlxlij + qu + uljxlij
U

Vij ~ Bernoulli(nij)

Z(l)]] N N(O,[ Tio ngm])
J Ouyoul  Oui
Where:

e uy; are intersectional group-specific (Level 2) random slopes for the DEBs variable,
and they are assumed to be normally distributed with a mean of zero and a constant
between-group variance ¢2;.

® 0,01 IS the covariance between the random effects (i.e., random intercepts u,; and
random slopes u ;).

From Model 4, the main effects slope ; and the random effects slopes u, ; can be used to
calculate the predicted prevalence (probabilities) of the outcome for each intersectional group
stratified by DEB status (x;;; = 1 or x;;; = 0), which can be estimated as:

Predicted prevalence of the outcome without DEBs (xy;; = 0)

Tj NoDEB = logit‘l(ﬁo + u0j)

Predicted prevalence of the outcome with DEBs (xy;; = 1)

1 pep = logit™*(Bo + Pix1ij + Ugj + Us X))
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Among those with DEBs, we can then estimate the degree to which intersectional groups deviate
from the main effects association between DEBs and the outcome by excluding the random slope
term from the above equation. We then subtract the main effects predicted prevalence ; 4,
from the total (i.e., main + random) effects predicted prevalence 7; g calculated above. This
difference measure is presented in Figure 3.2 and Table 3.3 and is calculated as:

Predicted prevalence of the outcome with DEBs based on main effects

T} main = 10git™*(Bo + P1x1ij + o;)

Difference between predicted prevalence of the outcome with DEBs based on total effects
vs. main effects

Difference = 7; pgp — ) main
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Model 5

Finally, Model 5 builds on the Model 4 specification by adding the main effects of the social
position variables: race/ethnicity, sex/gender, sexual orientation, and weight status, which can be

written as:

Model 5 equation

n. .
logit(m;;) = log<1 _l;T. ) =
ij

Bo + B1x1ijB2X2j + Baxsj + Baxsj + BsXsj + BeXej + Ugj + Uy jXyj

Vij ~ Bernoulli(nij)

. 2
Ugj Ouo Ouou1
u | N10, 2

J Ouou1 Ou1

Where:

* uy; represents residual deviations from the intercept main effects that are unexplained
by the social position variables.

e uy; represents residual deviations from the DEBs variable main effects slope that are
unexplained by the social position variables.

e Var(uy,;) now represents the between-group variance among those without DEBs that
remains unexplained by the social position variable main effects.

e Var(uy; + u,;) now represents the between-group variance among those with DEBs
that remains unexplained by the DEBs variable main effects and the social position
variable main effects
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Prior distributions

To provide regularization to improve model convergence, | used weakly informative priors. The

following prior distributions were used for model parameters:

e Normal distribution with mean = 0 and standard deviation = 2.5
o Main effects parameters

Normal distribution (Mean=0, SD=2.5)

0.08 —

0.06 =

Proportion
o
=]
=
|
|

0.02

0.00

Value

e Half student-t distribution (lower bound = 0) with degrees of freedom = 3, location = 0,

and scale = 2.
o Variance parameters

Half Student-t Distribution (DF=3, Location=0, Shape=2)

Proportion

0.05

Value

e Lewandowski-Kurowicka-Joe (LKJ) distribution with shape = 2.
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o Random effects correlation (for Models 4 & 5) bounded between -1 and +1.

0.06

Proportion
=
=

0.02

0.00

LK distribution (Shape=2)

-0.50

-0.25

0.00
Value

0.25

0.50
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Supplemental tables

Table S1: Intersectional group sample sizes in the overall sample and by NHANES data collection year

Intersectional Group Overall 2005-06 2007-08 2009-10 2011-12 2013-14 2015-16
(n=17,578) (n=2,732) (n=3,039) (n=3,416) (n=2,682) (n=3,056) (n=2,653)

White heterosexual smaller-bodied men 2570 413 464 525 390 483 295
White heterosexual larger-bodied men 1276 206 218 268 190 219 175
White sexual minority smaller-bodied men 121 22 16 14 24 21 24
White sexual minority larger-bodied men 57 10 7 11 9 10 10
White heterosexual smaller-bodied women 2422 463 420 524 325 407 283
White heterosexual larger-bodied women 1334 225 226 249 188 262 184
White sexual minority smaller-bodied women 159 16 20 42 17 35 29
White sexual minority larger-bodied women 119 20 18 23 15 26 17
Black heterosexual smaller-bodied men 1224 176 187 204 255 195 207
Black heterosexual larger-bodied men 752 115 114 129 138 130 126
Black sexual minority smaller-bodied men 61 9 13 12 7 15 5
Black sexual minority larger-bodied men 21 6 3 1 5 3 3
Black heterosexual smaller-bodied women 960 155 163 116 195 162 169
Black heterosexual larger-bodied women 1083 168 163 168 218 168 198
Black sexual minority smaller-bodied women 93 15 12 11 21 20 14
Black sexual minority larger-bodied women 96 5 7 18 24 24 18
Hispanic/Latine heterosexual smaller-bodied men 1564 237 298 362 201 235 231
Hispanic/Latine heterosexual larger-bodied men 888 83 167 178 130 159 171
Hispanic/Latine sexual minority smaller-bodied men 64 8 13 14 9 11 9
Hispanic/Latine sexual minority larger-bodied men 18 4 2 5 2 1 4
Hispanic/Latine heterosexual smaller-bodied women 1495 227 289 316 183 251 229
Hispanic/Latine heterosexual larger-bodied women 1089 144 199 203 121 202 220
Hispanic/Latine sexual minority smaller-bodied women 59 3 10 12 9 7 18
Hispanic/Latine sexual minority larger-bodied women 53 2 10 11 6 10 14

Note: NHANES = National Health and Nutrition Examination Survey.
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Table S2-A: Model 1 summary and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.13 (-2.42, -1.84) 1357.85 1.00
Intercept: White heterosexual smaller-bodied men -0.74 (-1.06, -0.43) 1617.41 1.00
Intercept: White heterosexual larger-bodied men -0.78 (-1.13, -0.45) 1848.82 1.00
Intercept: White sexual minority smaller-bodied men -0.07 (-0.58, 0.41) 371454 1.00
Intercept: White sexual minority larger-bodied men -0.05 (-0.70, 0.54) 4942.97 1.00
Intercept: White heterosexual smaller-bodied women -0.48 (-0.80, -0.18) 1507.32 1.00
Intercept: White heterosexual larger-bodied women 0.20 (-0.13, 0.50) 1536.5 1.00
Intercept: White sexual minority smaller-bodied women 0.53 (0.10, 0.96) 2598.13 1.00
Intercept: White sexual minority larger-bodied women 0.83 (0.39, 1.26) 2789.76 1.00
Intercept: Black heterosexual smaller-bodied men -0.58 (-1.00, -0.18) 2680.64 1.00
Intercept: Black heterosexual larger-bodied men -0.36 (-0.83, 0.07) 2981.21 1.00
Intercept: Black sexual minority smaller-bodied men 0.07 (-0.76, 0.86) 6744.38 1.00
Intercept: Black sexual minority larger-bodied men -0.05 (-1.14, 0.97) 8012.43 1.00
Intercept: Black heterosexual smaller-bodied women 0.02 (-0.38, 0.39) 2442.16 1.00
Intercept: Black heterosexual larger-bodied women 0.10 (-0.28, 0.47) 2131.37 1.00
Intercept: Black sexual minority smaller-bodied women 0.92 (0.28, 1.57) 5075.13 1.00
Intercept: Black sexual minority larger-bodied women 0.52 (-0.15, 1.17) 4959.22 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied men -0.82 (-1.23, -0.43) 2501.34 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied men -0.64 (-1.08, -0.23) 2883.02 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied men -0.13 (-1.01, 0.67) 7570.59 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied men 0.68 (-0.31, 1.68) 5554.07 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied women -0.30 (-0.68, 0.08) 2179.47 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied women 0.29 (-0.08, 0.65) 2083.2 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied women 0.15 (-0.68, 0.95) 6719.43 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied women 0.71 (-0.10, 1.49) 6232.81 1.00
Log prior density -3.27 (-3.39, -3.17) 1265.14 1.00
Log posterior density -4736.96 (-4747.34, -4728.02) 14147 1.00
Random intercepts standard deviation 0.62 (0.43, 0.89) 1521.21 1.00

Note: CI = credible interval. ESS = effective sample size.
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Table S2-B: Model 2 summary and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.15 (-2.42, -1.86) 1278.28 1.00
DEBs (main effect) 0.36 (0.21, 0.52) 7433.35 1.00
Intercept: White heterosexual smaller-bodied men -0.71 (-1.03, -0.40) 1480.17 1.00
Intercept: White heterosexual larger-bodied men -0.78 (-1.13, -0.46) 1715.16 1.00
Intercept: White sexual minority smaller-bodied men -0.06 (-0.57, 0.41) 3059.82 1.00
Intercept: White sexual minority larger-bodied men -0.07 (-0.73, 0.53) 4522.78 1.00
Intercept: White heterosexual smaller-bodied women -0.47 (-0.79, -0.18) 1468.14 1.00
Intercept: White heterosexual larger-bodied women 0.18 (-0.13, 0.49) 1479.46 1.00
Intercept: White sexual minority smaller-bodied women 0.54 (0.11, 0.95) 2505.01 1.00
Intercept: White sexual minority larger-bodied women 0.79 (0.35, 1.22) 2669.79 1.00
Intercept: Black heterosexual smaller-bodied men -0.55 (-0.97, -0.15) 2464.56 1.00
Intercept: Black heterosexual larger-bodied men -0.39 (-0.86, 0.06) 2760.94 1.00
Intercept: Black sexual minority smaller-bodied men 0.08 (-0.80, 0.86) 5778.48 1.00
Intercept: Black sexual minority larger-bodied men -0.07 (-1.12,0.92) 7283.27 1.00
Intercept: Black heterosexual smaller-bodied women 0.03 (-0.36, 0.41) 2225.24 1.00
Intercept: Black heterosexual larger-bodied women 0.07 (-0.30, 0.43) 1945.16 1.00
Intercept: Black sexual minority smaller-bodied women 0.90 (0.27, 1.54) 40945 1.00
Intercept: Black sexual minority larger-bodied women 0.48 (-0.14,1.12) 5085.8 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied men -0.79 (-1.21, -0.40) 2349.82 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied men -0.63 (-1.09, -0.21) 2600.77 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied men -0.12 (-1.01, 0.69) 6651.94 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied men 0.65 (-0.33, 1.68) 5161.78 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied women -0.28 (-0.67, 0.08) 1989.04 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied women 0.27 (-0.10, 0.62) 1940.39 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied women 0.13 (-0.68, 0.89) 6552.22 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied women 0.69 (-0.08, 1.46) 6314.82 1.00
Log prior density -5.11 (-5.23, -5.02) 1166.03 1.00
Log posterior density -4729.51 (-4740.27, -4720.65) 1572.15 1.00
Random intercepts standard deviation 0.61 (0.42, 0.87) 1436.48 1.00

Note: CI = credible interval. ESS = effective sample size.
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Table S2-C: Model 3 summary and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.50 (-2.62, -2.38) 4396.36 1.00
DEBs (main effect) 0.35(0.20, 0.50) 14369.31 1.00
Black/African-American 0.22 (-0.05, 0.49) 44159 1.00
Hispanic/Latine 0.09 (-0.17, 0.36) 4547.14 1.00
Woman 0.64 (0.42,0.87) 5030.2 1.00
Sexual minority 0.84 (0.58, 1.09) 6088.43 1.00
Larger-bodied 0.26 (0.04, 0.47) 4497.62 1.00
Intercept: White heterosexual smaller-bodied men 0.15 (-0.09, 0.40) 3939.8 1.00
Intercept: White heterosexual larger-bodied men -0.11 (-0.38, 0.13) 5412.66 1.00
Intercept: White sexual minority smaller-bodied men 0.01 (-0.29, 0.31) 10226.73 1.00
Intercept: White sexual minority larger-bodied men -0.06 (-0.40, 0.25) 10178.95 1.00
Intercept: White heterosexual smaller-bodied women -0.19 (-0.44, 0.05) 4279.67 1.00
Intercept: White heterosexual larger-bodied women 0.16 (-0.07, 0.41) 4356.01 1.00
Intercept: White sexual minority smaller-bodied women 0.01 (-0.28, 0.29) 8430.35 1.00
Intercept: White sexual minority larger-bodied women 0.02 (-0.26, 0.32) 8257.71 1.00
Intercept: Black heterosexual smaller-bodied men 0.05 (-0.23, 0.34) 6933.05 1.00
Intercept: Black heterosexual larger-bodied men 0.00 (-0.28, 0.30) 8609.71 1.00
Intercept: Black sexual minority smaller-bodied men 0.00 (-0.34, 0.34) 10962.76  1.00
Intercept: Black sexual minority larger-bodied men -0.02 (-0.39, 0.34) 11259.68 1.00
Intercept: Black heterosexual smaller-bodied women 0.04 (-0.22, 0.33) 67549 1.00
Intercept: Black heterosexual larger-bodied women -0.08 (-0.37, 0.18) 6406.09 1.00
Intercept: Black sexual minority smaller-bodied women 0.10 (-0.21, 0.46) 8704.25 1.00
Intercept: Black sexual minority larger-bodied women -0.08 (-0.43, 0.22) 8788.76 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied men -0.02 (-0.30, 0.26) 7037.65 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied men -0.06 (-0.36, 0.22) 8469.68 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied men -0.02 (-0.38, 0.32) 11078.77 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied men 0.08 (-0.25, 0.49) 8443.6 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied women -0.08 (-0.37, 0.18) 6071.79 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied women 0.12 (-0.14, 0.41) 6401.44 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied women -0.05 (-0.42, 0.27) 11027.17 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied women 0.03 (-0.30, 0.38) 11374.42 1.00
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Log prior density -14.47 (-14.55, -14.40) 3902.95 1.00

Log posterior density -4738.50 (-4748.53, -4730.64) 2380.03 1.00

Random intercepts standard deviation 0.17 (0.09, 0.31) 3389.65 1.00
Note: CI = credible interval. ESS = effective sample size.
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Table S2-D: Model 4 summary and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.14 (-2.42, -1.85) 2216.11 1.00
DEBs (main effect) 0.27 (-0.00, 0.51) 4633.39 1.00
Intercept: White heterosexual smaller-bodied men -0.73 (-1.05, -0.42) 2417.8 1.00
Intercept: White heterosexual larger-bodied men -0.82 (-1.18, -0.48) 2920.82 1.00
Intercept: White sexual minority smaller-bodied men -0.07 (-0.60, 0.43) 5854.39 1.00
Intercept: White sexual minority larger-bodied men -0.09 (-0.77, 0.54) 8275.74 1.00
Intercept: White heterosexual smaller-bodied women -0.47 (-0.78, -0.17) 2491.87 1.00
Intercept: White heterosexual larger-bodied women 0.11 (-0.21, 0.43) 2560.02 1.00
Intercept: White sexual minority smaller-bodied women 0.52 (0.07, 0.95) 4303.2 1.00
Intercept: White sexual minority larger-bodied women 0.89 (0.42, 1.36) 43919 1.00
Intercept: Black heterosexual smaller-bodied men -0.57 (-1.01, -0.16) 4089.87 1.00
Intercept: Black heterosexual larger-bodied men -0.38 (-0.85, 0.06) 4654.36 1.00
Intercept: Black sexual minority smaller-bodied men 0.09 (-0.76, 0.88) 12512.76  1.00
Intercept: Black sexual minority larger-bodied men -0.08 (-1.21, 0.95) 13128.44 1.00
Intercept: Black heterosexual smaller-bodied women 0.06 (-0.34, 0.45) 3755.63 1.00
Intercept: Black heterosexual larger-bodied women 0.04 (-0.35, 0.43) 3551.47 1.00
Intercept: Black sexual minority smaller-bodied women 0.95 (0.29, 1.62) 6542.94 1.00
Intercept: Black sexual minority larger-bodied women 0.50 (-0.20, 1.19) 9252.28 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied men -0.83 (-1.24, -0.42) 3715.03 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied men -0.68 (-1.14, -0.25) 4429.68 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied men -0.13 (-1.03, 0.68) 12423.19 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied men 0.66 (-0.33, 1.70) 9595.66 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied women -0.27 (-0.65, 0.10) 3425.8 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied women 0.29 (-0.10, 0.67) 3571.04 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied women 0.14 (-0.71, 0.95) 11511.69 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied women 0.72 (-0.08, 1.53) 8714.16 1.00
Slope: White heterosexual smaller-bodied men 0.18 (-0.22, 0.63) 6684.53 1.00
Slope: White heterosexual larger-bodied men 0.18 (-0.21, 0.66) 7489.62 1.00
Slope: White sexual minority smaller-bodied men 0.02 (-0.53, 0.58) 11055.23 1.00
Slope: White sexual minority larger-bodied men 0.04 (-0.54, 0.64) 1191496 1.00
Slope: White heterosexual smaller-bodied women -0.04 (-0.41, 0.31) 8019.94 1.00
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Slope: White heterosexual larger-bodied women

Slope: White sexual minority smaller-bodied women
Slope: White sexual minority larger-bodied women

Slope: Black heterosexual smaller-bodied men

Slope: Black heterosexual larger-bodied men

Slope: Black sexual minority smaller-bodied men

Slope: Black sexual minority larger-bodied men

Slope: Black heterosexual smaller-bodied women

Slope: Black heterosexual larger-bodied women

Slope: Black sexual minority smaller-bodied women

Slope: Black sexual minority larger-bodied women

Slope: Hispanic/Latine heterosexual smaller-bodied men
Slope: Hispanic/Latine heterosexual larger-bodied men
Slope: Hispanic/Latine sexual minority smaller-bodied men
Slope: Hispanic/Latine sexual minority larger-bodied men
Slope: Hispanic/Latine heterosexual smaller-bodied women
Slope: Hispanic/Latine heterosexual larger-bodied women
Slope: Hispanic/Latine sexual minority smaller-bodied women
Slope: Hispanic/Latine sexual minority larger-bodied women
Log prior density

Log posterior density

Random intercepts standard deviation

Random slopes standard deviation

0.30 (-0.03, 0.72)
0.03 (-0.45, 0.59)
-0.35 (-1.08, 0.13)
0.09 (-0.44, 0.67)
0.01 (-0.52, 0.51)
-0.05 (-0.75, 0.56)
0.03 (-0.64, 0.72)
-0.25 (-0.95, 0.19)
0.09 (-0.30, 0.55)
-0.21 (-0.97, 0.35)
-0.09 (-0.72, 0.49)
0.27 (-0.22, 0.96)
0.22 (-0.26, 0.84)
-0.01 (-0.67, 0.62)
-0.08 (-0.81, 0.57)
-0.09 (-0.66, 0.37)
-0.09 (-0.55, 0.32)
-0.04 (-0.67, 0.57)
-0.13 (-0.85, 0.45)
-6.74 (-7.67, -6.37)

-4761.67 (-4776.39, -4749.07)

0.63 (0.43, 0.91)
0.30 (0.03, 0.64)

4091.5
10189.56
5415.31
11809.25
11622.93
11727.19
10424.95
6187.63
7676.33
8032.21
10719.46
6361.36
6877.95
10064.61
10445.32
8529.82
8563.52
11638.61
9287.93
5893.77
1786.07
2683.45
2706.33

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: ClI = credible interval. ESS = effective sample size.
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Table S2-E: Model 5 summary and convergence diagnostics

Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.50 (-2.63, -2.38) 4237.81 1.00
DEBs (main effect) 0.28 (0.02, 0.50) 4731.67 1.00
Black/African-American 0.24 (-0.04, 0.51) 4546.97 1.00
Hispanic/Latine 0.11 (-0.15, 0.37) 4799.54 1.00
Woman 0.65 (0.44, 0.87) 4816.89 1.00
Sexual minority 0.86 (0.60, 1.12) 5272.26 1.00
Larger-bodied 0.25 (0.03, 0.47) 5051.67 1.00
Intercept: White heterosexual smaller-bodied men 0.15 (-0.08, 0.41) 444768 1.00
Intercept: White heterosexual larger-bodied men -0.10(-0.38, 0.15) 4894.69 1.00
Intercept: White sexual minority smaller-bodied men 0.00 (-0.30, 0.30) 7617.6 1.00
Intercept: White sexual minority larger-bodied men -0.05 (-0.38, 0.25) 8046.5 1.00
Intercept: White heterosexual smaller-bodied women -0.16 (-0.42, 0.07) 3888.6 1.00
Intercept: White heterosexual larger-bodied women 0.12 (-0.11, 0.38) 4160.56 1.00
Intercept: White sexual minority smaller-bodied women -0.00 (-0.28, 0.27) 7289.6 1.00
Intercept: White sexual minority larger-bodied women 0.04 (-0.23, 0.35) 6642.64 1.00
Intercept: Black heterosexual smaller-bodied men 0.04 (-0.22, 0.34) 7175.88 1.00
Intercept: Black heterosexual larger-bodied men 0.01 (-0.27, 0.29) 6855.56 1.00
Intercept: Black sexual minority smaller-bodied men 0.00 (-0.34, 0.34) 9031.1 1.00
Intercept: Black sexual minority larger-bodied men -0.02 (-0.37,0.32) 8499.93 1.00
Intercept: Black heterosexual smaller-bodied women 0.05 (-0.23, 0.35) 5381.26 1.00
Intercept: Black heterosexual larger-bodied women -0.08 (-0.36, 0.16) 6028.56 1.00
Intercept: Black sexual minority smaller-bodied women 0.08 (-0.21, 0.44) 7000.2 1.00
Intercept: Black sexual minority larger-bodied women -0.07 (-0.43, 0.22) 7875.86 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied men -0.02 (-0.31, 0.23) 6539.37 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied men -0.06 (-0.37,0.21) 6077.7 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied men -0.02 (-0.37, 0.30) 913551 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied men 0.07 (-0.26, 0.48) 7920.74 1.00
Intercept: Hispanic/Latine heterosexual smaller-bodied women -0.07 (-0.36, 0.19) 5748.27 1.00
Intercept: Hispanic/Latine heterosexual larger-bodied women 0.12 (-0.13, 0.41) 5823.63 1.00
Intercept: Hispanic/Latine sexual minority smaller-bodied women -0.05 (-0.40, 0.27) 8777.32 1.00
Intercept: Hispanic/Latine sexual minority larger-bodied women 0.02 (-0.30, 0.36) 8547.1 1.00
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Slope: White heterosexual smaller-bodied men

Slope: White heterosexual larger-bodied men

Slope: White sexual minority smaller-bodied men

Slope: White sexual minority larger-bodied men

Slope: White heterosexual smaller-bodied women

Slope: White heterosexual larger-bodied women

Slope: White sexual minority smaller-bodied women
Slope: White sexual minority larger-bodied women

Slope: Black heterosexual smaller-bodied men

Slope: Black heterosexual larger-bodied men

Slope: Black sexual minority smaller-bodied men

Slope: Black sexual minority larger-bodied men

Slope: Black heterosexual smaller-bodied women

Slope: Black heterosexual larger-bodied women

Slope: Black sexual minority smaller-bodied women

Slope: Black sexual minority larger-bodied women

Slope: Hispanic/Latine heterosexual smaller-bodied men
Slope: Hispanic/Latine heterosexual larger-bodied men
Slope: Hispanic/Latine sexual minority smaller-bodied men
Slope: Hispanic/Latine sexual minority larger-bodied men
Slope: Hispanic/Latine heterosexual smaller-bodied women
Slope: Hispanic/Latine heterosexual larger-bodied women
Slope: Hispanic/Latine sexual minority smaller-bodied women
Slope: Hispanic/Latine sexual minority larger-bodied women
Log prior density

Log posterior density

Random intercepts standard deviation

Random slopes standard deviation

0.13 (-0.24, 0.58)
0.09 (-0.28, 0.52)
0.01 (-0.51, 0.55)
-0.01 (-0.55, 0.53)
-0.09 (-0.45, 0.25)
0.31 (-0.01, 0.74)
0.08 (-0.38, 0.63)
-0.22 (-0.85, 0.19)
0.01 (-0.54, 0.53)
-0.02 (-0.51, 0.43)
-0.05 (-0.69, 0.52)
-0.02 (-0.63, 0.58)
-0.23 (-0.93, 0.20)
0.04 (-0.35, 0.49)
-0.05 (-0.66, 0.49)
-0.08 (-0.67, 0.43)
0.15 (-0.29, 0.77)
0.11 (-0.32, 0.67)
-0.03 (-0.67, 0.55)
0.06 (-0.53, 0.72)
-0.14 (-0.68, 0.28)
-0.02 (-0.45, 0.40)
-0.05 (-0.66, 0.53)
-0.02 (-0.62, 0.54)

-15.99 (-16.85, -15.73)
-4771.39 (-4784.57, -4759.83)

0.17 (0.07, 0.31)
0.27 (0.03, 0.57)

6278.77
6123.24
7988.24
8386.22
6598.96
4248.27
7741.58
5368.91
7679.39
7779.51
7569.25
8131.04
6022.57
6690.88
7452.98
7920.43
6375.81
7049.71
7590.99
6139.43
8201.24
8095.81

8137.2
8477.62
4221.61
2383.53

3128.8
3273.61

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: CI = credible interval. ESS = effective sample size.
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Table S3: Predicted prevalence of moderate-to-severe depression symptoms by intersectional
group, NHANES 2005-16 (n=17,578).

Rank!

Intersectional Group

PP (95% ClI)

O 0O NOoO ol WN -

NP RPRRRRRRRRP
P OOWOW~NOOUNWNERO

22

23
24

Hispanic/Latine heterosexual smaller-bodied men
White heterosexual larger-bodied men

White heterosexual smaller-bodied men
Hispanic/Latine heterosexual larger-bodied men
Black heterosexual smaller-bodied men

White heterosexual smaller-bodied women

Black heterosexual larger-bodied men
Hispanic/Latine heterosexual smaller-bodied women
Hispanic/Latine sexual minority smaller-bodied men
White sexual minority larger-bodied men

White sexual minority smaller-bodied men

Black sexual minority larger-bodied men

Black heterosexual larger-bodied women

Black heterosexual smaller-bodied women

White heterosexual larger-bodied women

Black sexual minority smaller-bodied men

Hispanic/Latine sexual minority smaller-bodied women

Hispanic/Latine heterosexual larger-bodied women
White sexual minority smaller-bodied women

Black sexual minority larger-bodied women
Hispanic/Latine sexual minority larger-bodied men
Hispanic/Latine sexual minority larger-bodied women
White sexual minority larger-bodied women

Black sexual minority smaller-bodied women

5.02 (3.73, 6.48)
5.16 (4.25, 6.16)
5.37 (4.69, 6.10)
5.97 (4.26, 8.01)
6.31 (4.58, 8.33)
6.83 (6.06, 7.64)
7.71 (5.31, 10.49)
8.16 (6.33, 10.16)
10.03 (4.11, 18.68)
10.45 (5.64, 16.33)
10.17 (6.61, 14.46)
11.14 (3.61, 23.98)
11.68 (9.24, 14.39)
10.84 (8.31, 13.54)
12.63 (11.20, 14.10)
11.89 (5.30, 21.71)
12.79 (5.65, 23.19)
13.69 (11.04, 16.57)
16.94 (12.39, 21.86)
17.10 (9.49, 26.95)
20.20 (7.96, 39.53)
20.10 (9.76, 33.88)
21.50 (15.85, 27.77)
23.46 (13.84, 35.43)

! To aid comparison, rank order is the same as presented in the main manuscript tables/figures. Groups are sorted in
ascending order by the predicted prevalence of moderate-to-severe depression symptoms among those without

DEBs.

Note: NHANES = National Health and Nutrition Examination Survey. PP = predicted prevalence. Cl = credible
interval. Estimates are obtained from the null model (Model 1). As noted in prior intersectional MAIHDA obtaining
and comparing PP estimates from differently-specified multilevel logistic models,* PP estimates may vary slightly

due to differences in how main (fixed) effects are defined across models.
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Appendix C: Chapter 4 (Aim 3) Supplementary Materials

Statistical information

Data

Data came from the National Longitudinal Survey of Adolescent to Adult Health (Add Health).
For analysis, the study data was organized as follows:

group: intersectional group identifier (j)
aid: individual identifier (i)
Outcomes (y;;):

o diabetes_outcome: dummy variable for diabetes cases (1: yes; 0: no)

o hypertension_outcome: dummy variable for hyperlipidemia cases (1: yes; 0: no)

o cholesterol_outcome: dummy variable for hyperlipidemia cases (1: yes; 0: no)
comorbidity: 4-level categorical variable for the comorbidity between disordered eating
and depression during the exposure period (Waves 1-3). The categorical levels are:

o 0: Neither [reference]

o 1: Disordered Eating only (xq;;)

o 2: Depression only (x;;;)

o 3: Disordered Eating & Depression (x3;;)
neighborhood_SES: 3-level categorical variable for Wave 1 neighborhood (census-tract)
socioeconomic status (SES) derived via principal component analysis of 6 indicators. The
categorical levels are:

o 0: Higher SES [reference]

o 1:Average SES (x4;;)

o 2:Lower SES (xs;;)
household_SES: 3-level categorical variable for Wave 1 household (parent-reported)
SES derived via principal component analysis of 4 indicators. The categorical levels are:

o 0: Higher SES [reference]

o 1:Average SES (x4;;)

o 2:Lower SES (x7;;)
sexual_minority: dummy variable for sexual minority status (1: Sexual minority; O:
Heterosexual) (xsg;;)
black: dummy variable for Black/African-American race/ethnicity (1: Black/African-
American; 0: otherwise) (xo;)
latine: dummy variable for Hispanic/Latine race/ethnicity (1: Hispanic/Latine; O:
otherwise) (x1¢;)
multiracial_other: dummy variable for Hispanic/Latine race/ethnicity (1:
Hispanic/Latine; 0: otherwise) (x;4;)
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e cisgender_woman: dummy variable for cisgender woman gender identity (1: cisgender
woman; 0: cisgender man) (x;5;)

e larger_body: dummy variable for larger-bodied weight status at Wave 1 (1: larger-
bodied; 0: smaller-bodied) (x;3;)

Individuals were sorted into 16 intersectional groups through mutually-exclusive combinations
of all four race/ethnicity (White, Black/African American, Hispanic/Latine, Multiracial/Other
Race), two gender identity (cisgender man, cisgender woman), and two weight status (smaller-
bodied, larger-bodied) categories (16 = 4*2*2).
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Multilevel variance estimation in log-binomial models

Given the multilevel structure of the current study’s analytic approach, individual outcome
variance can be partitioned into two components.1% In this study, these are the differences found
comparing intersectional groups to one another (Level 2 or between-group variance) vs.
differences within intersectional groups (Level 1 or within-group variance).

Level 1 variance is not directly estimable in log-binomial models. Therefore, | used methods
outlined by Yelland et al. (2011),1°? who stated that the Level 1 variance is “determined from the
theoretical binomial variance which is calculated on the probability scale, independent of the link
function.” As such, Level 1 variance ¢;2 was estimated as:

on, =n*p(l-p),
Where:

e nis the number of trials
e p isthe probability of success

| used the special case of n=1 trials (i.e., Bernoulli), which permitted the Level 1 variance to be
estimated as:

0w =p(1—p)

| approximated p as p, which is the outcome-specific probability of success in the Add Health
sample (e.g., design-weighted proportion with incident hypertension). The Level 1 variance
equation can then be rewritten as:

oy =p(1—p)
The above calculations produce Level 1 variance estimate that is on the probability scale;
however, the Level 2 (between-group) variance estimate obtained from log-binomial models is
on the log scale. Therefore, guided again by Yelland et al.,'*? | transformed the Level 2 variance
from the original log scale (62) to the probability scale (¢7), using the following method:

of ~ (e% — 1)p>

Variance partition coefficient (VPC) with random intercepts

Now that Level 1 variance o2 and Level 2 variance o are both on the probability scale, the
variance partition coefficient (VPC, also known as intraclass correlation [ICC]), can be
calculated as:

2
VPC = ICC = —2— % 100%
oy + 0y
Here, the VPC estimates the proportion of individual outcome variation that is found comparing
intersectional group to one another. Thus, in cases where between-group differences (inequities)
in the outcome are large, the VPC measure will large, which will indicate a higher degree of
clustering of outcome cases within intersectional groups.
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To interpret the relative size of VPC estimates, | used the following thresholds proposed by
Merlo, Wagner, & Leckie (2019):2%

Assessment of between-group differences VPC (%)
Absent Otol
Very small 1to5
Small 5to 10
Moderate? 10to 20
Fairly large 20to0 30
Very large 30 to 100

! Merlo, Wagner, & Leckie (2019) referred to this category as “less large”.

VPCs with random intercepts and random slopes

In Models with random slopes for the exposure variable (Models 4-5), VPCs are separately
calculated for each exposure level. This is because Level 2 variance can now come from multiple
sources, namely, the random intercepts and the random slopes. Using methods outlined in prior
application of intersectional MAIHDA with random slopes,® exposure-specific Level 2 variance
estimates are summarized below:

Description Total Level 2 variance calculation

Level 2 variance for the unexposed Var(ug;) = o

Level 2 variance for those with “Disordered Eating | Var(up; + uq;) = 02y + 20,001 + 024
only”

Level 2 variance for those with “Depression only” Var(ug; + uyj) = 020 + 20,0u2 + 02,

Level 2 variance for those with “Disordered Eating | Var(uy; + uz;) = 020 + 20y,0u3 + 023
& Depression”

For the unexposed, the same VPC formula that is used in Models 1-3 can be used in Model 4-5.
Since it serves as the categorical reference level, the unexposed group does not have an
associated random slopes variance parameter.

However, for the three non-referent exposed levels, the VPC must consider, the random
intercepts variance (o2,) the random slopes variance (one of: 62, 62,, 623), and two times the
random intercepts-slopes covariance (one of: 041, Fuouz, Fuous)- USing methods outlined by
Evans et al.,% the VPC for each exposure level can be calculated as:

2 2
o0 T 20, + o
"Disordered Eating only" VPC = — w0 uoul * ul —*100%
oy + 00 + 20,001 + 051

2 2
o0 + 20 +o
"Depression only” VPC = — U0 > uouz ~ w2 —*100%
oy + 00 + 204002 + 0
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2 2
o0 + 20 + o
"Disordered Eating & Depression” VPC = — 10 > uous ~ u3 > * 100%
oy + 050 + 2040u3 + 03

Proportional change in variance (PCV) with random intercepts

In this study, I fit a series of models for each outcome. For instance, while Model 1 included no
Level 1 covariates, Model 2 added the exposure variable to predict risk of the outcome.

This opens the opportunity to assess whether the exposure variable explained (reduced) any of
the Level 2 variance in the outcome. In other words, does including the exposure variable in the
model account for between-group inequities observed in Model 1?

To evaluate this research question, | calculated proportional change in (Level 2) variance (PCV)
from the reference model (in this case, Model 1) to the adjusted model (Model 2), which can be
expressed as:

2 2
GuO(Reference) ~ Ouo(Adjusted)

PCV = * 100%

0.2
uO(Reference)

PCVs with random intercepts and random slopes

Similar to separate VPC calculations in the presence of random slopes, the PCVs for models
must calculated for each exposure level. The PCV for the unexposed group can be calculated
using the same equation as above, since the unexposed group does not have any associated
random slopes.

For all non-referent exposure levels, PCVs were estimated as:
Disordered Eating only:

2 2 2 2
_ (UuO(Reference) + ZJuOul(Reference) + 0u1(Reference)) - (Ouo(Adjusted) + ZCTuOul(Adjusted) + Crul(Adjusted))

PCV * 100%

2 2
UuO(Refernece) + 2o'uOul(Reference) + O-ul(Reference)

Depression only:

2 2 2 2
_ (UuO(Reference) + 2O-uOuZ(Reference) + O-uZ(Reference)) - (O-uo(Adjusted) + 2a'uOuZ(Adjus'ced) + UuZ(Adjusted))

PCV * 100%

2 2
Ouo(Refernece) + ZUuOuz(Reference) + Ou2(Reference)

Disordered Eating & Depression:

2 2 2 2
_ (UuO(Reference) + 20—11.011.3(Reference) + O_u3(Reference)) - (Gu()(Adjusted) + 2UuOu?s(Adjusted) + Uus(Adjusted))

PCV * 100%

2 2
Ou0(Refernece) + ZUu0u3(RefeFence) + Ou3(Reference)
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Updated Stan code to truncate linear predictor term

To ensure that the linear predictor term (mu) falls within valid probability scale bounds (i.e., 0 to

1), I truncated mu so that, on the log scale, it was no greater than -0.015, where exp(-0.015) =
0.9851119. While exp(0) = 1, setting the upper bound led to 0 led to sampling convergence

issues. Therefore, | selected a value that was lower than but very close to 0 (i.e., -0.015) to avoid

these issues.

The updated Stan code is printed below. This example is specific to Model 1, which was
specified with random intercepts for the level 2 units and no level 1 covariates (i.e., a null

model). The same code edits were made to Models 2-5.
Stan code for Model 1 (edits in red):

data {
int<lower=1> N; // total number of observations
int Y[N]; // response variable
vector<lower=0>[N] weights; // model weights
/[ data for group-level effects of ID 1
int<lower=1> N_1; // number of grouping levels
int<lower=1> M _1; // number of coefficients per level
int<lower=1>J _1[N]; // grouping indicator per observation
/I group-level predictor values
vector[N] Z_1_1;
int prior_only; // should the likelihood be ignored?
}

parameters {
real Intercept; // temporary intercept for centered predictors
vector<lower=0>[M_1] sd_1; // group-level standard deviations
vector[N_1] z_1[M_1]; // standardized group-level effects

transformed parameters {
vector[N_1]r_1_1; // actual group-level effects
real Iprior = 0; // prior contributions to the log posterior
r 1 1=(sd_1[1] * (z_1[1]));
Iprior += normal_Ipdf(Intercept | 0, 2.5);
Iprior += student_t_Ipdf(sd_1 |3, 0, 2)
-1 * student_t_lccdf(0 | 3, 0, 2);
}

model {

/I likelihood including constants
if ('prior_only) {
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/I initialize linear predictor term
vector[N] mu = rep_vector(0.0, N);
mu += Intercept;

for (nin 1:N) {
// add more terms to the linear predictor
mu[n] +=r_1_1[J 1[n]] *Z_1_1[n];

/I set upper bound of -0.015 on log scale

/' if mu<-0.015, return mu; if mu>=-0.015, return -0.015

/I Note: when exponentiated, max value is exp(-0.015) = 0.9851119
mu = fmin(mu, -0.015);

/I exponentiate the truncated mu from log to probability scale

mu = exp(mu);

for (nin 1:N) {
target += weights[n] * (bernoulli_lpmf(Y[n] | mu[n]));

}

/[ priors including constants
target += lprior;
target += std_normal_lpdf(z_1[1]);

¥

generated quantities {
/I actual population-level intercept
real b_Intercept = Intercept;

by
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Model 1

Model 1 (null intersectional model) was a two-level log-binomial model with no level 1
covariates and random intercepts for each intersectional group, which can be written as:

Model 1 equation

log(m;) = Bo + o,
Vij ~ Bernoulli(nj)
Upj ~ N (O, 050)

Where:
o y;; follows a Bernoulli distribution (Binomial distribution with n=1 trials) with
probability of success ;.
e ; is the incident risk of the outcome for individuals in intersectional group ;.
e [, is the main effects intercept.
e uy; are intersectional group-specific (Level 2) random intercepts, which are assumed to

be normally distributed with a mean of zero and a constant between-group variance
2
050

To obtain predicted risk estimates for each outcome and each intersectional group j, irrespective
of exposure level (which is estimated from Model 4), | exponentiated the sum of the model main
effects and group-specific random intercepts as:

Predicted risk estimates from Model 1

m; = exp (log(”j)) = exp(Bo + uo;)
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Model 2

Building off the specification for Model 1, Model 2 included the main effects slopes for the
exposure variable, which can be written as:

Model 2 equation

IOg(”ij) = Bo + B1x1ij + BaXaij + B3xsij + U
yij ~ Bernoulli(r;;)
Ugj ~ N(O, 050)

Where:

e [, is the main effects intercept.

o With the exposure variable included in the model, this now represents the
sample-level average predicted risk of the outcome for those who were
unexposed (i.e., neither disordered eating nor depression).

B 1s the main effects slope for the “Disordered Eating only” exposure level.

B is the main effects slope for the “Depression only” exposure level.

B is the main effects slope for the “Disordered Eating & Depression” exposure level.
a2, now represents the between-group variance that remains unexplained by the
exposure variable main effects.

For Model 2, the PCV is calculated in reference to Model 1 as:

To(Model 1) — Tro(Model 2
PCV:u(oe) u0(Model 2)

s *100%
0u0(Model 1)
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Model 3

Model 3 updates the Model 2 specification by adding the confounder variables (i.e.,
neighborhood SES, household SES, sexual orientation), which can be written as:

Model 3 equation

log(ﬂij) = Bo + B1x1ij + BaXaij + Baxsij + PaXaij +
Bsxsij + BeXeij + B7X7ij + BgXsij + Uoj

Vij ~ Bernoulli(nij)
Upj ~ N (O, 050)

Where:

e [3, is the main effects intercept.

o With the exposure variable and confounder variables included in the model, this
now represents the sample-level average predicted risk of the outcome for those
who were unexposed (i.e., neither disordered eating nor depression) and in the
reference groups for each confounder variable (i.e., Higher neighborhood SES,
Higher household SES, heterosexual).

B4 is the main effects slope for “Average SES” neighborhood SES [ref=Higher SES].
Bs is the main effects slope for “Lower SES” neighborhood SES [ref=Higher SES].

B 1s the main effects slope for “Average SES” household SES [ref=Higher SES].

B is the main effects slope for “Lower SES” household SES [ref=Higher SES].

Ps 1s the main effects slope for “sexual minority” sexual orientation [ref=heterosexual].
a2, now represents the between-group variance that remains unexplained by the
exposure variable main effects and the confounder variable main effects.

For Model 3, the PCV is calculated in reference to Model 1 as:

2 2
030(Model 1) u0(Model 3)

PCV = * 100%

2
UuO(Model 1)
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Model 4

Models 4 builds on Model 3’s specification by adding the random slopes (u,, u,;, us;) for each
level of the exposure variable. This allows the exposure-outcome associations to vary across the
level 2 units (intersectional groups). Model 4 can be written as:

Model 4 equation

log(m;;) = Bo + Bixuij + Baxaij + Baxaij + PaXaij +
Bsxsij + BeXeij + B7X7ij + BgXsij +
Upj + UqjXqij + UzjXapij + Uz jX3i)

Vij ~ Bernoulli(nij)

2

U j Oyuo
Uy j ~Nlo Ouou1 0'1%1
Uzj Ououz Oulu2 0'1%2
Uszj 2

Ououz Ouiuz Ouzu3z Ou3

Where:
e The random effects (uy;, uyj, uy;, us;) are assumed to be normally distributed with a

mean of zero with a random effects-specific between-group variances (6%, 62,, 0.2,
2 -
0-u3)a and covariances (O-uOuli Oyou2y Ouousr Oulu2r Ouluss Uu2u3)-

Predicted risk estimates via marginal standardization

From Model 4, | calculated the predicted risk of the outcome for each intersectional group and
exposure level. Since confounder variables were included in the model, | used marginal
standardization. Marginal standardization is a regression-based method to obtain a weighted
average of the predicted risk estimates that are standardized to the design-weighted sample
confounder distribution.®

First, 1 derived a 18-level categorical variable which represented all possible combinations of the
three categorical confounder variables (3 neighborhood SES levels * 3 household SES levels * 2
sexual orientation levels). Since sample sizes differed across outcome models, | used the survey
package to calculate a vector of design-weighted proportions for each outcome, which are
summarized below:
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Confounder distribution: Z

Design-weighted proportions: Pr(Z = z)

Level | Neighborhood | Household Sexual Diabetes Hypertension | Hyperlipidemia
2 SES SES orientation (n=8,878) (n=8,393) (n=8,462)
1 Higher Higher Heterosexual 0.1653 0.1699 0.1649
2 Sexual minority 0.0519 0.0521 0.0507
3 Average Heterosexual 0.0875 0.0897 0.0862
4 Sexual minority 0.0240 0.0236 0.0229
5 Lower Heterosexual 0.0352 0.0350 0.0346
6 Sexual minority 0.0123 0.0129 0.0128
7 Average Higher Heterosexual 0.0900 0.0914 0.0891
8 Sexual minority 0.0213 0.0204 0.0212
9 Average Heterosexual 0.1019 0.1031 0.1027
10 Sexual minority 0.0234 0.0225 0.0241
11 Lower Heterosexual 0.0764 0.0753 0.0780
12 Sexual minority 0.0228 0.0223 0.0225
13 Lower Higher Heterosexual 0.0391 0.0386 0.0394
14 Sexual minority 0.0081 0.0085 0.0083
15 Average Heterosexual 0.0692 0.0707 0.0698
16 Sexual minority 0.0184 0.0171 0.0188
17 Lower Heterosexual 0.1272 0.1235 0.1284
18 Sexual minority 0.0259 0.0233 0.0256

Let ;. , be the predicted outcome risk for intersectional group j at exposure level E = e and
confounder distribution level Z = z. Let exposure level 0 = “Neither”, 1 = “Disordered Eating
only”, 2 = “Depression only”, and 3 = “Disordered Eating & Depression.”

Using this notation, the predicted outcome risk for each combination of intersectional group,
exposure level, and confounder distribution level can be obtained. For example, to calculate the
predicted outcome risk for intersectional group j =5 (i.e., Black smaller-bodied men), exposure
level E =2 (i.e., “Depression only”) and confounder distribution level Z = 18 (i.e., Neighborhood
SES = Lower, Household SES = Lower, Sexual orientation = Sexual minority):

Where:

Ts218 = €Xp (Bo + Ugs + B2 + Uz s + s + B7 + Bs),

B, is the main effects intercept.
Uug,5 IS the random intercept for intersectional group j = 5.
B is the main effects slope for “Depression only™.

U, 5 1s the random slope for “Depression only” for intersectional group j = 5.
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e [35 is the main effects slope for “Lower SES” neighborhood SES [ref=Higher SES].
e [3; is the main effects slope for “Lower SES” household SES [ref=Higher SES].
e fgis the main effects slope for “sexual minority” sexual orientation [ref=heterosexual].

Using this approach, I calculated the standardized predicted outcome risk for intersectional
group j at exposure level E = e (m; ) as a weighted sum of the predicted risk estimates across all
18 confounder distribution levels Z = z:

Tje = z T ez * PT (Z=12)

zZ

For each intersectional group, | then calculated the risk difference (RD) and risk ratio (RR)
relative to the unexposed group (E = 0):

Risk difference (RD) relative to the unexposed group (E = 0)

Disordered Eating only: f=! — mf=°

Depression only: 7f=* — mf=°

Disordered Eating & Depression: nf=3 - nf=°

Risk ratio (RR) relative to the unexposed group (E = 0)

Disordered Eating only: =" / 7f=°
Depression only: 7f =2 / 7 =°

Disordered Eating & Depression: 7f=> / 7 =°
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Model 5

Finally, Model 5 builds on the Model 4 specification by adding the main effects of the social
position variables: race/ethnicity, gender identity, and weight status, which can be written as:

Model 5 equation

log(ﬂij) = Bo + B1x1ij + BaXaij + Baxsij + PaXaij +
Bsxsij + BeXeij + B7X7ij + BgXsij +
Boxoj + B1oX10j + B11X11j + Bi2X12j + Bizx13j +
Ugj + Uy jXqij + Uz Xaij + UsjXgj

Vij ~ Bernoulli(nij)

2
Upj Oyuo
Uqj 0. 0'2
Il - N 0’ ulul ul 5
Ouou2 Ouiu2 Oy2

2
Oyous Ouiuz Ou2u3 Uu3J

Where:
e [34is the main effects slope for “Black/African-American” race/ethnicity [ref=White].
e [310 is the main effects slope for “Hispanic/Latine” race/ethnicity [ref=White].
e [31; is the main effects slope for “Multiracial/Other Race” race/ethnicity [ref=White].
e [, is the main effects slope for “Cisgender woman” gender identity [ref=Cisgender

man].
e 3 is the main effects slope for “larger-bodied” weight status [ref=smaller-bodied].

201




Prior distributions

To provide regularization to improve model convergence, | used weakly informative priors. The

following prior distributions were used for model parameters:

e Normal distribution with mean = 0 and standard deviation = 2.5
o Main effects parameters

Normal distribution (Mean=0, SD=2.5)

0.08 —

0.06 =

Proportion
o
=]
=
|
|

0.02

0.00

Value

e Half student-t distribution (lower bound = 0) with degrees of freedom = 3, location = 0,

and scale = 2.
o Variance parameters

Half Student-t Distribution (DF=3, Location=0, Shape=2)

Proportion

0.05

Value

e Lewandowski-Kurowicka-Joe (LKJ) distribution with shape = 2.
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o Random effects correlation (for Models 4 & 5) bounded between -1 and +1.

0.06

Proportion
=
=

0.02

0.00

LK distribution (Shape=2)

-0.50

-0.25

0.00
Value

0.25

0.50
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Supplemental tables

Table S1-A. Incident diabetes: Intersectional multilevel analysis of individual heterogeneity and discriminatory accuracy (MAIHDA), Add

Health (n=8,878).

Model 1

Model 2

Model 3

Model 4

Model 5

Main effects, RR (95% CI)
Intercept
Exposure [Ref: Neither]

DE only

Depression only

DE & Depression

Covariates

Neighborhood SES [Ref: Higher SES]
Average SES
Lower SES

Household SES [Ref: Higher SES]
Average SES
Lower SES

Sexual orientation [Ref: Heterosexual]
Sexual minority

Intersectional social position variables
Race/ethnicity [Ref: White]
Black/African-American
Hispanic/Latine
Multiracial or Other Race
Sex/gender [Ref: Man]
Woman
Weight status [Ref: Smaller bodied]
Larger bodied

0.13 (0.09, 0.19)

0.13 (0.09, 0.18)

1.20 (0.99, 1.43)
0.96 (0.82, 1.13)
1.00 (0.80, 1.24)

0.12 (0.08, 0.17)
1.20 (1.01, 1.44)

0.93 (0.80, 1.09)
0.96 (0.77, 1.20)

1.20 (1.01, 1.42)
1.39 (1.15, 1.67)

1.01 (0.85, 1.20)
1.20 (1.02, 1.43)

1.18 (1.00, 1.38)

0.11 (0.08, 0.16)
1.15 (0.89, 1.43)

0.87 (0.58, 1.27)
1.04 (0.75, 1.45)

1.20 (1.00, 1.43)
1.40 (1.16, 1.68)

1.00 (0.84, 1.19)
1.21 (1.01, 1.43)

1.19 (1.01, 1.39)

0.08 (0.06, 0.10)
1.15 (0.89, 1.42)

0.87 (0.59, 1.27)
1.03 (0.73, 1.44)

1.20 (1.00, 1.44)
1.39 (1.15, 1.68)

1.00 (0.85, 1.19)
1.20 (1.01, 1.43)

1.19 (1.01, 1.38)

2.04 (1.34, 3.09)
1.34 (0.80, 2.19)
1.64 (1.01, 2.57)
0.94 (0.70, 1.28)

2.64 (1.90, 3.69)

Random effects (log scale)

Random intercepts var.

Random slopes var. (cor.) — DE only

Random slopes var. (cor.) — Depression only
Random slopes var. (cor.) — DE & Depression

0.7442
0.2053 (-0.21)
0.6428 (-0.50)
0.4236 (-0.21)

0.2913
0.1967 (-0.11)
0.6175 (-0.36)
0.4115 (-0.15)

VPC and PCV summaries
Overall
VPC (%, 95% CI)

9.65 (6.02, 15.94)

9.49 (5.81, 15.94)

8.77 (5.28, 14.82)
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PCV (%)

Neither
VPC (%, 95% CI)
PCV (%)

DE only
VPC (%, 95% CI)
PCV (%)

Depression only
VPC (%, 95% CI)
PCV (%)

DE & Depression
VPC (%, 95% CI)
PCV (%)

-1.79

-10.04

10.28 (6.39, 17.10)
12.62 (7.48, 22.75)
13.19 (6.91, 25.61)

15.73 (8.36, 31.55)

3.41(0.90, 7.14)
-69.22

5.95 (1.97, 12.96)
-56.29

10.67 (5.78, 19.62)
-22.21

8.93 (3.11, 19.17)
-48.25

Note: Add Health = National Longitudinal Study of Adolescent to Adult Health. RR = risk ratio. Cl = credible interval. DE = disordered eating. SES =

socioeconomic status. Var. = variance. Cor. = correlation. VPC = variance partition coefficient. PCV = proportional change in variance. For main effects, bold font
indicates a statistically significant result at a 95% CI level. For each set of random slopes, correlation values are calculated in reference to the random intercepts.
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Table S1-B. Incident hypertension: Intersectional multilevel analysis of individual heterogeneity and discriminatory accuracy (MAIHDA),

Add Health (n=8,393).

Model 1

Model 2

Model 3

Model 4

Model 5

Main effects, RR (95% CI)
Intercept
Exposure [Ref: Neither]

DE only

Depression only

DE & Depression

Covariates

Neighborhood SES [Ref: Higher SES]
Average SES
Lower SES

Household SES [Ref: Higher SES]
Average SES
Lower SES

Sexual orientation [Ref: Heterosexual]
Sexual minority

Intersectional social position variables

Race/ethnicity [Ref: White]
Black/African-American
Hispanic/Latine
Multiracial or Other Race

Gender identity [Ref: Cisgender man]
Cisgender woman

Weight status [Ref: Smaller bodied]
Larger bodied

0.28 (0.2, 0.34)

0.28 (0.23, 0.34)

1.03 (0.92, 1.16)
1.19 (1.09, 1.30)
1.39 (1.23, 1.57)

0.26 (0.22, 0.32)
1.04 (0.92, 1.16)

1.18 (1.08, 1.29)
1.39 (1.24, 1.56)

1.10 (1.00, 1.21)
1.29 (1.17, 1.43)

1.07 (0.98, 1.17)
1.06 (0.97, 1.17)

0.97 (0.88, 1.07)

0.26 (0.21, 0.32)
1.02 (0.84, 1.20)

1.23 (1.02, 1.50)
1.41 (1.16, 1.71)

1.10 (1.00, 1.21)
1.30 (1.17, 1.43)

1.07 (0.98, 1.17)
1.06 (0.97, 1.18)

0.97 (0.88, 1.07)

0.23 (0.20, 0.25)
1.01 (0.83, 1.21)

1.22 (1.04, 1.44)
1.41 (1.17, 1.69)

1.10 (1.00, 1.21)
1.29 (1.17, 1.43)

1.07 (0.97, 1.17)
1.07 (0.97, 1.18)

0.98 (0.88, 1.08)

1.18 (0.95, 1.47)
0.83 (0.65, 1.04)
1.11 (0.88, 1.39)
0.68 (0.57, 0.79)

1.56 (1.32, 1.84)

Random effects (log scale)

Random intercepts var.

Random slopes var. (cor.) — DE only

Random slopes var. (cor.) — Depression only
Random slopes var. (cor.) — DE & Depression

0.3991
0.1941 (0.07)
0.2866 (-0.16)
0.2281 (-0.16)

0.1455

0.2141 (0.11)
0.2367 (-0.47)
0.2322 (0.10)

VPC and PCV summaries
Overall
VPC (%, 95% CI)

13.20 (8.62, 20.32)

13.14 (8.77, 20.39)

12.80 (8.54, 19.60)
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PCV (%)

Neither
VPC (%, 95% CI)
PCV (%)

DE only
VPC (%, 95% CI)
PCV (%)

Depression only
VPC (%, 95% CI)
PCV (%)

DE & Depression
VPC (%, 95% CI)
PCV (%)

-0.62

-3.56

14.01 (8.76, 22.03)
21.44 (12.06, 35.52)
23.08 (15.11, 34.66)

21.10 (12.15, 33.40)

4.95 (1.71, 9.61)
-68.12

12.79 (4.82, 23.57)
-46.53

12.03 (5.29, 19.59)
-54.66

13.40 (5.18, 23.82)
-42.18

Note: Add Health = National Longitudinal Study of Adolescent to Adult Health. RR = risk ratio. Cl = credible interval. DE = disordered eating. SES = socioeconomic
status. Var. = variance. Cor. = correlation. VPC = variance partition coefficient. PCV = proportional change in variance. For main effects, bold font indicates a

statistically significant result at a 95% CI level. For each set of random slopes, correlation values are calculated in reference to the random intercepts.
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Table S1-C. Incident hyperlipidemia: Intersectional multilevel analysis of individual heterogeneity and discriminatory accuracy (MAIHDA),

Add Health (n=8,462).

Model 1

Model 2

Model 3

Model 4

Model 5

Main effects, RR (95% CI)
Intercept
Exposure [Ref: Neither]

DE only

Depression only

DE & Depression

Covariates

Neighborhood SES [Ref: Higher SES]
Average SES
Lower SES

Household SES [Ref: Higher SES]
Average SES
Lower SES

Sexual orientation [Ref: Heterosexual]
Sexual minority

Intersectional social position variables

Race/ethnicity [Ref: White]
Black/African-American
Hispanic/Latine
Multiracial or Other Race

Gender identity [Ref: Cisgender man]
Cisgender woman

Weight status [Ref: Smaller bodied]
Larger bodied

0.26 (0.24, 0.30)

0.26 (0.24, 0.29)

0.92 (0.82, 1.04)
1.20 (1.10, 1.30)
1.29 (1.14, 1.45)

0.26 (0.23, 0.29)
0.92 (0.81, 1.04)

1.18 (1.08, 1.29)
1.28 (1.13, 1.44)

1.00 (0.92, 1.10)
1.08 (0.98, 1.20)

1.03 (0.94, 1.13)
1.06 (0.96, 1.17)

1.04 (0.95, 1.14)

0.26 (0.23, 0.29)
0.92 (0.76, 1.12)

1.15 (1.01, 1.29)
1.30 (0.99, 1.67)

1.00 (0.91, 1.09)
1.09 (0.98, 1.20)

1.04 (0.95, 1.14)
1.07 (0.97, 1.18)

1.04 (0.95, 1.14)

0.24 (0.22, 0.26)
0.92 (0.75, 1.12)

1.14 (0.98, 1.29)
1.31 (1.04, 1.64)

1.00 (0.91, 1.09)
1.09 (0.99, 1.21)

1.04 (0.95, 1.14)
1.07 (0.97, 1.18)

1.05 (0.95, 1.15)

0.88 (0.73, 1.08)
0.96 (0.80, 1.15)
1.17 (0.97, 1.44)
0.80 (0.69, 0.92)

1.22 (1.06, 1.41)

Random effects (log scale)

Random intercepts var.

Random slopes var. (cor.) — DE only

Random slopes var. (cor.) — Depression only
Random slopes var. (cor.) — DE & Depression

0.2357
0.2197 (-0.22)
0.1037 (-0.09)
0.3755 (-0.38)

0.0898
0.2226 (-0.09)
0.1171 (-0.01)
0.3212 (-0.35)

VPC and PCV summaries
Overall

VPC (%, 95% CI)

PCV (%)

6.47 (3.58, 10.68)

6.47 (3.58, 10.72)
-0.06

6.82 (3.76, 11.36)
5.84
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Neither
VPC (%, 95% CI)
PCV (%)

DE only
VPC (%, 95% CI)
PCV (%)

Depression only
VPC (%, 95% CI)
PCV (%)

DE & Depression
VPC (%, 95% CI)
PCV (%)

8.23 (4.61, 13.62)
15.19 (6.65, 26.96)
11.73 (6.20, 19.71)

19.24 (10.86, 30.29)

3.08 (0.18, 7.79)
-64.32

10.83 (2.10, 23.11)
-31.58

7.18 (1.74, 15.04)
-41.50

13.69 (4.48, 24.85)
-33.01

Note: Add Health = National Longitudinal Study of Adolescent to Adult Health. RR = risk ratio. Cl = credible interval. DE = disordered eating. SES =

socioeconomic status. Var. = variance. Cor. = correlation. VPC = variance partition coefficient. PCV = proportional change in variance. For main effects, bold font
indicates a statistically significant result at a 95% CI level. For each set of random slopes, correlation values are calculated in reference to the random intercepts.
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Table S2-A: Diabetes outcome models: Full summaries and convergence diagnostics

Model 1
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.06 (-2.43, -1.66) 442.3 1.00
Intercept: White smaller-bodied men -1.02 (-1.47,-0.62) 538.1 1.00
Intercept: White larger-bodied men 0.04 (-0.40, 0.44) 508.8 1.00
Intercept: White smaller-bodied women -0.92 (-1.35, -0.52) 524.6 1.00
Intercept: White larger-bodied women 0.12 (-0.32, 0.54) 506.5 1.00
Intercept: Black/African-American smaller-bodied men 0.19 (-0.26, 0.61) 552 1.00
Intercept: Black/African-American larger-bodied men 0.69 (0.22, 1.15) 639.5 1.00
Intercept: Black/African-American smaller-bodied women -0.01 (-0.49, 0.44) 590.5 1.00
Intercept: Black/African-American larger-bodied women 0.67 (0.23, 1.09) 569.1 1.00
Intercept: Hispanic/Latine smaller-bodied men -0.50 (-1.05, -0.00) 722.1 1.00
Intercept: Hispanic/Latine larger-bodied men 0.45 (-0.04, 0.91) 613.4 1.00
Intercept: Hispanic/Latine smaller-bodied women -0.34 (-0.83, 0.14) 716.4 1.00
Intercept: Hispanic/Latine larger-bodied women 0.37 (-0.15, 0.87) 739.4 1.00
Intercept: Multiracial/Other Race smaller-bodied men -0.61 (-1.15, -0.10) 944.1 1.00
Intercept: Multiracial/Other Race larger-bodied men 0.70 (0.19, 1.18) 7075 1.00
Intercept: Multiracial/Other Race smaller-bodied women -0.87 (-1.50, -0.33) 970.7 1.00
Intercept: Multiracial/Other Race larger-bodied women 0.95 (0.45, 1.43) 768.2 1.00
Random intercepts standard deviation 0.71 (0.49, 1.05) 684.6 1.00
Log prior density -3.27 (-3.43, -3.15) 450.1 1.00
Log posterior density -2589.48 (-2598.17, -2582.53) 760.6 1.00
Model 2
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.07 (-2.44,-1.71) 629.07 1.00
DE only (main effect) 0.18 (-0.01, 0.36) 2455.1 1.00
Depression only (main effect) -0.04 (-0.20, 0.13) 26249 1.00
DE & Depression (main effect) 0.00 (-0.23, 0.22) 2720.8 1.00
Intercept: White smaller-bodied men -1.00 (-1.41, -0.59) 754.23 1.00
Intercept: White larger-bodied men 0.05 (-0.36, 0.43) 719.86 1.00
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Intercept: White smaller-bodied women -0.91 (-1.31, -0.51) 719.26 1.00
Intercept: White larger-bodied women 0.12 (-0.29, 0.52) 747.45 1.00
Intercept: Black/African-American smaller-bodied men 0.20 (-0.23, 0.61) 776.64 1.00
Intercept: Black/African-American larger-bodied men 0.70 (0.25, 1.14) 956.66 1.00
Intercept: Black/African-American smaller-bodied women -0.01 (-0.46, 0.43) 883.73 1.00
Intercept: Black/African-American larger-bodied women 0.66 (0.25, 1.08) 850.36 1.00
Intercept: Hispanic/Latine smaller-bodied men -0.48 (-1.00, 0.01) 1084.5 1.00
Intercept: Hispanic/Latine larger-bodied men 0.44 (-0.03, 0.91) 968.04 1.00
Intercept: Hispanic/Latine smaller-bodied women -0.34 (-0.83, 0.12) 1063.1 1.00
Intercept: Hispanic/Latine larger-bodied women 0.35 (-0.14, 0.85) 1022.8 1.00
Intercept: Multiracial/Other Race smaller-bodied men -0.60 (-1.13,-0.10) 11274 1.00
Intercept: Multiracial/Other Race larger-bodied men 0.71 (0.23, 1.18) 1016.5 1.00
Intercept: Multiracial/Other Race smaller-bodied women -0.85 (-1.45, -0.30) 1466.2 1.00
Intercept: Multiracial/Other Race larger-bodied women 0.94 (0.44, 1.41) 1070.5 1.00
Random intercepts standard deviation 0.70 (0.47, 1.05) 761.31 1.00
Log prior density -8.78 (-8.94, -8.66) 654.94 1.00
Log posterior density -2594.23 (-2603.75, -2586.72) 780.74 1.00
Model 3
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.14 (-2.49, -1.77) 660.72 1.00
DE only (main effect) 0.18 (0.01, 0.36) 3328.4 1.00
Depression only (main effect) -0.07 (-0.23, 0.09) 3022.3 1.00
DE & Depression (main effect) -0.04 (-0.26, 0.19) 33935 1.00
Neighborhood SES: Average (main effect) 0.18 (0.01, 0.35) 2756.9 1.00
Neighborhood SES: Lower (main effect) 0.33 (0.14, 0.51) 2523.6 1.00
Household SES: Average (main effect) 0.01(-0.17,0.18) 2803.4 1.00
Household SES: Lower (main effect) 0.18 (0.02, 0.36) 2619.4 1.00
Sexual minority (main effect) 0.16 (-0.00, 0.32) 30194 1.00
Intercept: White smaller-bodied men -0.89 (-1.30, -0.50) 823.57 1.00
Intercept: White larger-bodied men 0.10 (-0.30, 0.48) 722.59 1.00
Intercept: White smaller-bodied women -0.83 (-1.22, -0.44) 810.57 1.00
Intercept: White larger-bodied women 0.13 (-0.28, 0.52) 811.41 1.00
Intercept: Black/African-American smaller-bodied men 0.15 (-0.27, 0.56) 841.3 1.00
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Intercept: Black/African-American larger-bodied men 0.61 (0.14, 1.03) 959.73 1.00
Intercept: Black/African-American smaller-bodied women -0.09 (-0.53, 0.35) 811.41 1.00
Intercept: Black/African-American larger-bodied women 0.55 (0.15, 0.96) 805.99 1.00
Intercept: Hispanic/Latine smaller-bodied men -0.50 (-1.00, -0.02) 1209.4 1.00
Intercept: Hispanic/Latine larger-bodied men 0.40 (-0.04, 0.86) 1070.4 1.00
Intercept: Hispanic/Latine smaller-bodied women -0.37 (-0.82, 0.09) 976.27 1.00
Intercept: Hispanic/Latine larger-bodied women 0.24 (-0.25, 0.71) 11334 1.00
Intercept: Multiracial/Other Race smaller-bodied men -0.52 (-1.06, -0.02) 1257.6 1.00
Intercept: Multiracial/Other Race larger-bodied men 0.75(0.31, 1.19) 1018.4 1.00
Intercept: Multiracial/Other Race smaller-bodied women -0.80 (-1.38, -0.27) 1468.9 1.00
Intercept: Multiracial/Other Race larger-bodied women 0.87 (0.39, 1.33) 1054.3 1.00
Random intercepts standard deviation 0.66 (0.43, 0.99) 872.12 1.00
Log prior density -17.98 (-18.15, -17.87) 781.7 1.00
Log posterior density -2591.88 (-2601.92, -2584.08) 852.07 1.00
Model 4
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.17 (-2.54, -1.82) 124436 1.00
DE only (main effect) 0.14 (-0.12, 0.36) 3792.32 1.00
Depression only (main effect) -0.14 (-0.54, 0.24) 24874 1.00
DE & Depression (main effect) 0.04 (-0.29, 0.37) 43142 1.00
Neighborhood SES: Average (main effect) 0.18 (0.00, 0.36) 5833.37 1.00
Neighborhood SES: Lower (main effect) 0.34 (0.15, 0.52) 5690.9 1.00
Household SES: Average (main effect) 0.00 (-0.17,0.17) 6976.62 1.00
Household SES: Lower (main effect) 0.19 (0.01, 0.36) 6214.76 1.00
Sexual minority (main effect) 0.17 (0.01, 0.33) 11562.7 1.00
Intercept: White smaller-bodied men -0.89 (-1.34, -0.45) 1538.09 1.00
Intercept: White larger-bodied men 0.22 (-0.21, 0.66) 1381.62 1.00
Intercept: White smaller-bodied women -1.01 (-1.47, -0.56) 1635.89 1.00
Intercept: White larger-bodied women 0.11 (-0.35, 0.58) 1546.72 1.00
Intercept: Black/African-American smaller-bodied men 0.19 (-0.26, 0.65) 1508.12 1.00
Intercept: Black/African-American larger-bodied men 0.72 (0.23, 1.21) 1945.75 1.00
Intercept: Black/African-American smaller-bodied women -0.13 (-0.63, 0.37) 1976.79 1.00
Intercept: Black/African-American larger-bodied women 0.68 (0.20, 1.16) 1720.63 1.00
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Intercept: Hispanic/Latine smaller-bodied men

Intercept: Hispanic/Latine larger-bodied men

Intercept: Hispanic/Latine smaller-bodied women
Intercept: Hispanic/Latine larger-bodied women
Intercept: Multiracial/Other Race smaller-bodied men
Intercept: Multiracial/Other Race larger-bodied men
Intercept: Multiracial/Other Race smaller-bodied women
Intercept: Multiracial/Other Race larger-bodied women

Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women
Black/African-American smaller-bodied men
Black/African-American larger-bodied men
Black/African-American smaller-bodied women
Black/African-American larger-bodied women
Hispanic/Latine smaller-bodied men
Hispanic/Latine larger-bodied men
Hispanic/Latine smaller-bodied women
Hispanic/Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

Slope (Depression only): White smaller-bodied men

Slope (Depression only): White larger-bodied men

Slope (Depression only): White smaller-bodied women

Slope (Depression only): White larger-bodied women

Slope (Depression only): Black/African-American smaller-bodied men
Slope (Depression only): Black/African-American larger-bodied men
Slope (Depression only): Black/African-American smaller-bodied women
Slope (Depression only): Black/African-American larger-bodied women
Slope (Depression only): Hispanic/Latine smaller-bodied men

Slope (Depression only): Hispanic/Latine larger-bodied men

Slope (Depression only): Hispanic/Latine smaller-bodied women

Slope (Depression only): Hispanic/Latine larger-bodied women

-0.60 (-1.22, -0.04)
0.48 (-0.03, 0.98)
-0.36 (-0.91, 0.18)
0.02 (-0.63, 0.62)
-0.84 (-1.52, -0.22)
0.89 (0.37, 1.41)
-0.75 (-1.43, -0.14)
1.13 (0.58, 1.67)
0.13 (-0.19, 0.62)
0.07 (-0.23, 0.47)
0.15 (-0.13, 0.64)
-0.01 (-0.37, 0.37)
-0.12 (-0.66, 0.19)
0.04 (-0.32, 0.51)
0.12 (-0.19, 0.67)
-0.00 (-0.35, 0.39)
0.04 (-0.42, 0.56)
-0.10 (-0.59, 0.21)
-0.01 (-0.42, 0.39)
-0.14 (-0.81, 0.23)
0.01 (-0.48, 0.52)
-0.05 (-0.52, 0.35)
-0.01 (-0.54, 0.44)
-0.12 (-0.63, 0.25)
0.10 (-0.46, 0.65)
-0.55 (-1.18, 0.01)
0.66 (0.16, 1.20)
0.40 (-0.15, 0.99)
-0.01 (-0.64, 0.62)
-0.50 (-1.26, 0.19)
0.10 (-0.54, 0.74)
-0.29 (-0.95, 0.34)
0.20 (-0.57, 0.95)
-0.18 (-0.94, 0.55)
-0.08 (-0.90, 0.63)
0.64 (-0.14, 1.51)

2636.71
1897.29
2004.21
2375.35
3107
2108.19
2674.21
2118.85
3663.22
3752.56
3605.65
4635.12
4785.92
5457.51
3623.82
5183.09
6282.87
6481.23
7373.7
3629.87
5884.39
7935.85
6156.2
6308.22
4383.07
4867.92
3942.15
3871.05
4921.36
6111.97
5117.26
4660.81
6391.52
6489.35
6368.55
4747.53

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Slope (Depression only): Multiracial/Other Race smaller-bodied men 1.09 (0.26, 2.02) 5308.2 1.00
Slope (Depression only): Multiracial/Other Race larger-bodied men -0.41 (-1.15, 0.29) 6464.54 1.00
Slope (Depression only): Multiracial/Other Race smaller-bodied women -0.14 (-1.16, 0.72) 7332 1.00
Slope (Depression only): Multiracial/Other Race larger-bodied women -0.93 (-1.97,-0.12) 6044.23 1.00
Slope (DE & Depression): White smaller-bodied men 0.05 (-0.68, 0.69) 8868.77 1.00
Slope (DE & Depression): White larger-bodied men -0.30 (-1.07, 0.22) 4214.43 1.00
Slope (DE & Depression): White smaller-bodied women -0.00 (-0.54, 0.49) 7419.61 1.00
Slope (DE & Depression): White larger-bodied women -0.25 (-0.82, 0.19) 3835.07 1.00
Slope (DE & Depression): Black/African-American smaller-bodied men -0.23 (-1.19, 0.41) 4761.32 1.00
Slope (DE & Depression): Black/African-American larger-bodied men 0.16 (-0.47,0.87) 5792.74 1.00
Slope (DE & Depression): Black/African-American smaller-bodied women 0.03 (-0.57, 0.63) 8384.8 1.00
Slope (DE & Depression): Black/African-American larger-bodied women -0.37 (-1.10, 0.12) 3589.49 1.00
Slope (DE & Depression): Hispanic/Latine smaller-bodied men 0.58 (-0.09, 1.59) 2901.22 1.00
Slope (DE & Depression): Hispanic/Latine larger-bodied men -0.11 (-0.86, 0.52) 7947.7 1.00
Slope (DE & Depression): Hispanic/Latine smaller-bodied women 0.10 (-0.50, 0.72) 7756.2 1.00
Slope (DE & Depression): Hispanic/Latine larger-bodied women 0.34 (-0.24, 1.15) 3835.19 1.00
Slope (DE & Depression): Multiracial/Other Race smaller-bodied men 0.05(-1.01, 1.01) 7829.94 1.00
Slope (DE & Depression): Multiracial/Other Race larger-bodied men -0.02 (-0.74, 0.66) 8649.98 1.00
Slope (DE & Depression): Multiracial/Other Race smaller-bodied women 0.10 (-0.68, 0.88) 7629.74 1.00
Slope (DE & Depression): Multiracial/Other Race larger-bodied women -0.16 (-0.88, 0.43) 5851.72 1.00
Random intercepts standard deviation 0.74 (0.51, 1.10) 1879.05 1.00
Random slopes (DE only) standard deviation 0.21 (0.01, 0.55) 2465.58 1.00
Random slopes (Depression only) standard deviation 0.64 (0.34, 1.05) 2952.29 1.00
Random slopes (DE & Depression) standard deviation 0.42 (0.03, 0.89) 172255 1.00
Intercepts-slopes (DE only) correlation -0.21 (-0.77, 0.50) 6577.87 1.00
Intercepts-slopes (Depression only) correlation -0.50 (-0.83, -0.02) 4533.93 1.00
Intercepts-slopes (DE & Depression) correlation -0.21 (-0.72,0.43) 6205.33 1.00
Log prior density -23.82 (-26.20, -22.39) 3880.85 1.00
Log posterior density -2642.27 (-2660.69, -2626.33) 1545.68 1.00
Model 5
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -2.58 (-2.80, -2.35) 2073.24 1.00
DE only (main effect) 0.14 (-0.12, 0.35) 4407.55 1.00
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Depression only (main effect)

DE & Depression (main effect)
Neighborhood SES: Average (main effect)
Neighborhood SES: Lower (main effect)
Household SES: Average (main effect)
Household SES: Lower (main effect)
Sexual minority (main effect)
Black/African-American (main effect)
Hispanic/Latine (main effect)
Multiracial/Other Race (main effect)
Cisgender woman (main effect)
Larger-bodied (main effect)

Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women
Black/African-American smaller-bodied men
Black/African-American larger-bodied men
Black/African-American smaller-bodied women
Black/African-American larger-bodied women
Hispanic/Latine smaller-bodied men
Hispanic/Latine larger-bodied men
Hispanic/Latine smaller-bodied women
Hispanic/Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

Slope (DE only): White smaller-bodied men
Slope (DE only): White larger-bodied men
Slope (DE only): White smaller-bodied women

Slope (DE only): White larger-bodied women

Slope (DE only): Black/African-American smaller-bodied men
Slope (DE only): Black/African-American larger-bodied men
Slope (DE only): Black/African-American smaller-bodied women
Slope (DE only): Black/African-American larger-bodied women

-0.14 (-0.53, 0.24)
0.03 (-0.32, 0.36)
0.18 (0.00, 0.36)

0.33 (0.14, 0.52)

0.00 (-0.16, 0.17)
0.19 (0.01, 0.36)

0.17 (0.01, 0.32)

0.71(0.29, 1.13)

0.29 (-0.22, 0.78)
0.50 (0.01, 0.94)

-0.06 (-0.36, 0.25)
0.97 (0.64, 1.30)

-0.06 (-0.50, 0.33)
0.07 (-0.33, 0.49)
-0.12 (-0.57, 0.30)
0.01 (-0.41, 0.43)
0.24 (-0.13, 0.69)
-0.06 (-0.50, 0.35)
0.02 (-0.39, 0.45)
-0.06 (-0.48, 0.35)
-0.07 (-0.61, 0.41)
0.05 (-0.37, 0.50)
0.13 (-0.29, 0.60)
-0.22 (-0.76, 0.22)
-0.33 (-0.92, 0.12)
0.19 (-0.23, 0.70)
-0.19 (-0.73, 0.26)
0.40 (-0.04, 0.97)
0.09 (-0.21, 0.57)
0.07 (-0.21, 0.46)
0.13 (-0.16, 0.58)
0.02 (-0.32, 0.39)
-0.10 (-0.63, 0.23)
0.07 (-0.26, 0.54)
0.12 (-0.17, 0.66)
0.01 (-0.33, 0.37)

4172.08
3240.01
7686.35
6719.81
7286.37
7237.68
13019.1

2438.8
2163.07
2466.97
3189.21
3101.21
2555.06
2357.69
2252.08
2559.99

3820.7
3414.63
4224.78
3466.54
4065.25
4535.94
4421.87
4193.79
4243.95
3652.29
6375.17

3519.3
4748.93
4288.37

3668.9
6116.75
5529.29
4291.67
4130.91
5497.09

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Slope (DE only): Hispanic/Latine smaller-bodied men

Slope (DE only): Hispanic/Latine larger-bodied men

Slope (DE only): Hispanic/Latine smaller-bodied women

Slope (DE only): Hispanic/Latine larger-bodied women

Slope (DE only): Multiracial/Other Race smaller-bodied men
Slope (DE only): Multiracial/Other Race larger-bodied men
Slope (DE only): Multiracial/Other Race smaller-bodied women
Slope (DE only): Multiracial/Other Race larger-bodied women

Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women
Black/African-American smaller-bodied men
Black/African-American larger-bodied men
Black/African-American smaller-bodied women
Black/African-American larger-bodied women
Hispanic/Latine smaller-bodied men
Hispanic/Latine larger-bodied men
Hispanic/Latine smaller-bodied women
Hispanic/Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

Slope (DE & Depression): White smaller-bodied men

Slope (DE & Depression): White larger-bodied men

Slope (DE & Depression): White smaller-bodied women

Slope (DE & Depression): White larger-bodied women

Slope (DE & Depression): Black/African-American smaller-bodied men
Slope (DE & Depression): Black/African-American larger-bodied men
Slope (DE & Depression): Black/African-American smaller-bodied women
Slope (DE & Depression): Black/African-American larger-bodied women
Slope (DE & Depression): Hispanic/Latine smaller-bodied men

Slope (DE & Depression): Hispanic/Latine larger-bodied men

Slope (DE & Depression): Hispanic/Latine smaller-bodied women

Slope (DE & Depression): Hispanic/Latine larger-bodied women

0.01 (-0.48, 0.52)
-0.09 (-0.58, 0.23)
-0.03 (-0.49, 0.39)
-0.13 (-0.78, 0.22)
-0.01 (-0.55, 0.48)
-0.01 (-0.43, 0.41)
-0.07 (-0.68, 0.34)
-0.06 (-0.59, 0.34)
0.04 (-0.50, 0.60)
-0.56 (-1.18, 0.02)
0.62 (0.13, 1.16)

0.41 (-0.12, 0.97)
0.00 (-0.64, 0.63)
-0.44 (-1.15, 0.18)
0.10 (-0.57, 0.74)
-0.25 (-0.89, 0.34)
0.12 (-0.67, 0.88)
-0.13 (-0.90, 0.57)
-0.14 (-0.98, 0.60)
0.60 (-0.10, 1.36)
0.95 (0.14, 1.83)

-0.31 (-1.04, 0.36)
-0.35 (-1.35, 0.50)
-0.81 (-1.92, 0.03)
0.00 (-0.64, 0.63)
-0.29 (-1.06, 0.24)
-0.02 (-0.56, 0.49)
-0.23 (-0.79, 0.21)
-0.23 (-1.23, 0.46)
0.18 (-0.42, 0.84)
0.04 (-0.55, 0.67)
-0.35 (-1.03, 0.12)
0.56 (-0.10, 1.59)
-0.07 (-0.80, 0.54)
0.12 (-0.49, 0.81)
0.29 (-0.25, 1.01)

5061.88
7128.01
8286.78
5022.03
6763.58
7703.59
6264.07
7064.42
6118.46
6483.91
4908.03
5265.06
6636.48
6911.06
7122.81
6139.83
7738.27
8744.28
9301.9
5614.55
4716.66
7009.42
8418.45
4723.37
7946.56
4634.7
5487.54
4373
5468.69
4656.03
6205.35
4148.62
2960.82
7666.49
6452.92
4080.52

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Slope (DE & Depression): Multiracial/Other Race smaller-bodied men
Slope (DE & Depression): Multiracial/Other Race larger-bodied men
Slope (DE & Depression): Multiracial/Other Race smaller-bodied women
Slope (DE & Depression): Multiracial/Other Race larger-bodied women
Random intercepts standard deviation

Random slopes (DE only) standard deviation

Random slopes (Depression only) standard deviation

Random slopes (DE & Depression) standard deviation

Intercepts-slopes (DE only) correlation

Intercepts-slopes (Depression only) correlation

Intercepts-slopes (DE & Depression) correlation

Log prior density

Log posterior density

0.02 (-0.93, 0.95)

0.04 (-0.65, 0.72)

0.02 (-0.74, 0.76)
-0.07 (-0.79, 0.56)
0.29 (0.09, 0.56)

0.20 (0.01, 0.54)

0.62 (0.32, 1.04)

0.41 (0.04, 0.89)

-0.11 (-0.76, 0.62)
-0.36 (-0.82, 0.30)
-0.15 (-0.77, 0.57)
-33.07 (-35.50, -31.70)
-2653.84 (-2672.50, -2636.27)

8339.39
7008.54
6133.69
5644.36
2212.35
2670.42
3089.63
2256.33

5133.8

2363.4
3799.55
3488.95
1584.47

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: CI = credible interval. ESS = effective sample size. DE = Disordered Eating.
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Table S2-B: Hypertension outcome models: Full summaries and convergence diagnostics

Model 1
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.28 (-1.50, -1.09) 626.78 1.01
Intercept: White smaller-bodied men -0.06 (-0.27, 0.16) 690.34 1.00
Intercept: White larger-bodied men 0.33 (0.12, 0.56) 721.69 1.00
Intercept: White smaller-bodied women -0.62 (-0.84, -0.39) 725.26 1.00
Intercept: White larger-bodied women 0.10 (-0.13, 0.34) 825.18 1.00
Intercept: Black/African-American smaller-bodied men 0.05 (-0.19, 0.31) 867.82 1.00
Intercept: Black/African-American larger-bodied men 0.50 (0.23, 0.78) 1054.1 1.00
Intercept: Black/African-American smaller-bodied women -0.10(-0.35, 0.17) 987.22 1.00
Intercept: Black/African-American larger-bodied women 0.36 (0.11, 0.62) 935.92 1.00
Intercept: Hispanic/Latine smaller-bodied men -0.01 (-0.27, 0.25) 972.62 1.00
Intercept: Hispanic/Latine larger-bodied men 0.18 (-0.10, 0.47) 1269.8 1.00
Intercept: Hispanic/Latine smaller-bodied women -0.64 (-0.95, -0.35) 1346.3 1.00
Intercept: Hispanic/Latine larger-bodied women -0.18 (-0.53, 0.14) 1430.6 1.00
Intercept: Multiracial/Other Race smaller-bodied men -0.00 (-0.27, 0.26) 1007.3 1.00
Intercept: Multiracial/Other Race larger-bodied men 0.42 (0.13,0.72) 1187 1.00
Intercept: Multiracial/Other Race smaller-bodied women -0.30 (-0.60, -0.02) 10975 1.00
Intercept: Multiracial/Other Race larger-bodied women 0.13 (-0.26, 0.49) 1496.5 1.00
Random intercepts standard deviation 0.38 (0.25, 0.57) 568.02 1.01
Log prior density -2.99 (-3.05, -2.95) 592.85 1.01
Log posterior density -4572.35 (-4581.08, -4565.37) 629.77 1.00
Model 2
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.28 (-1.48, -1.08) 641.38 1.00
DE only (main effect) 0.03 (-0.09, 0.15) 2786.6 1.00
Depression only (main effect) 0.17 (0.09, 0.26) 3082.7 1.00
DE & Depression (main effect) 0.33(0.21, 0.45) 2927.3 1.00
Intercept: White smaller-bodied men -0.04 (-0.26, 0.17) 694.47 1.00
Intercept: White larger-bodied men 0.34 (0.11, 0.55) 74248 1.00
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Intercept: White smaller-bodied women -0.64 (-0.86, -0.42) 735.37 1.00
Intercept: White larger-bodied women 0.04 (-0.20, 0.26) 824 1.00
Intercept: Black/African-American smaller-bodied men 0.09 (-0.17, 0.32) 916.32 1.00
Intercept: Black/African-American larger-bodied men 0.48 (0.21, 0.75) 1088.7 1.00
Intercept: Black/African-American smaller-bodied women -0.12 (-0.37,0.14) 996.45 1.00
Intercept: Black/African-American larger-bodied women 0.31 (0.06, 0.56) 968.88 1.00
Intercept: Hispanic/Latine smaller-bodied men -0.01 (-0.28, 0.25) 952.46 1.00
Intercept: Hispanic/Latine larger-bodied men 0.18 (-0.12, 0.46) 1250.4 1.00
Intercept: Hispanic/Latine smaller-bodied women -0.65 (-0.98, -0.36) 1515.3 1.00
Intercept: Hispanic/Latine larger-bodied women -0.22 (-0.56, 0.10) 1489.8 1.00
Intercept: Multiracial/Other Race smaller-bodied men 0.01 (-0.25, 0.27) 1021.2 1.00
Intercept: Multiracial/Other Race larger-bodied men 0.42 (0.12,0.71) 1341.8 1.00
Intercept: Multiracial/Other Race smaller-bodied women -0.33 (-0.64, -0.06) 1126.1 1.00
Intercept: Multiracial/Other Race larger-bodied women 0.14 (-0.25, 0.50) 1671.8 1.00
Random intercepts standard deviation 0.38 (0.25, 0.57) 817.19 1.00
Log prior density -8.51 (-8.57, -8.47) 659.43 1.00
Log posterior density -4561.00 (-4569.61, -4553.75) 735.17 1.00
Model 3
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.33 (-1.53, -1.14) 750.99 1.01
DE only (main effect) 0.03 (-0.08, 0.15) 3952.7 1.00
Depression only (main effect) 0.17 (0.08, 0.26) 3731.1 1.00
DE & Depression (main effect) 0.33(0.21, 0.45) 3653.4 1.00
Neighborhood SES: Average (main effect) 0.10 (0.00, 0.19) 3964.6 1.00
Neighborhood SES: Lower (main effect) 0.26 (0.16, 0.36) 35845 1.00
Household SES: Average (main effect) 0.07 (-0.02, 0.16) 3397.1 1.00
Household SES: Lower (main effect) 0.06 (-0.03, 0.16) 32425 1.00
Sexual minority (main effect) -0.03 (-0.13, 0.06) 45435 1.00
Intercept: White smaller-bodied men 0.03 (-0.18, 0.23) 838.68 1.00
Intercept: White larger-bodied men 0.38 (0.18, 0.60) 897.06 1.00
Intercept: White smaller-bodied women -0.56 (-0.78, -0.35) 900.93 1.01
Intercept: White larger-bodied women 0.07 (-0.17, 0.30) 956.71 1.00
Intercept: Black/African-American smaller-bodied men 0.04 (-0.20, 0.28) 1079.4 1.00
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Intercept: Black/African-American larger-bodied men 0.40 (0.15, 0.66) 1199.3 1.00
Intercept: Black/African-American smaller-bodied women -0.17 (-0.43, 0.09) 1195.7 1.00
Intercept: Black/African-American larger-bodied women 0.25 (-0.00, 0.50) 11725 1.00
Intercept: Hispanic/Latine smaller-bodied men -0.03 (-0.29, 0.22) 1166.6 1.00
Intercept: Hispanic/Latine larger-bodied men 0.16 (-0.12, 0.43) 14095 1.00
Intercept: Hispanic/Latine smaller-bodied women -0.66 (-0.97, -0.37) 1685.1 1.00
Intercept: Hispanic/Latine larger-bodied women -0.26 (-0.58, 0.04) 2038.4 1.00
Intercept: Multiracial/Other Race smaller-bodied men 0.07 (-0.21, 0.33) 1335.1 1.00
Intercept: Multiracial/Other Race larger-bodied men 0.45 (0.16, 0.72) 1340.7 1.00
Intercept: Multiracial/Other Race smaller-bodied women -0.28 (-0.56, -0.00) 1502.6 1.00
Intercept: Multiracial/Other Race larger-bodied women 0.14 (-0.22, 0.49) 2266.4 1.00
Random intercepts standard deviation 0.37 (0.25, 0.55) 1170.6 1.00
Log prior density -17.70 (-17.76, -17.66) 898.34 1.00
Log posterior density -4554.82 (-4564.19, -4546.84) 1149.4 1.00
Model 4
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.34 (-1.54, -1.14) 1267.57 1.00
DE only (main effect) 0.02 (-0.17,0.18) 44171 1.00
Depression only (main effect) 0.21 (0.02, 0.40) 3311.78 1.00
DE & Depression (main effect) 0.34 (0.15, 0.53) 4492.71 1.00
Neighborhood SES: Average (main effect) 0.10 (0.00, 0.19) 7932.65 1.00
Neighborhood SES: Lower (main effect) 0.26 (0.16, 0.36) 7274.18 1.00
Household SES: Average (main effect) 0.07 (-0.02, 0.16) 7341.89 1.00
Household SES: Lower (main effect) 0.06 (-0.04, 0.16) 6993.1 1.00
Sexual minority (main effect) -0.03 (-0.13, 0.07) 12354.9 1.00
Intercept: White smaller-bodied men 0.07 (-0.15, 0.29) 1370.57 1.00
Intercept: White larger-bodied men 0.39 (0.16, 0.63) 1478.55 1.00
Intercept: White smaller-bodied women -0.57 (-0.80, -0.34) 1639.66 1.00
Intercept: White larger-bodied women 0.17 (-0.09, 0.45) 1741.38 1.00
Intercept: Black/African-American smaller-bodied men -0.01 (-0.27, 0.25) 1917.22 1.00
Intercept: Black/African-American larger-bodied men 0.45 (0.16, 0.75) 2358.5 1.00
Intercept: Black/African-American smaller-bodied women -0.18 (-0.47, 0.11) 2174.33 1.00
Intercept: Black/African-American larger-bodied women 0.27 (-0.01, 0.56) 2020.88 1.00
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Intercept: Hispanic/Latine smaller-bodied men

Intercept: Hispanic/Latine larger-bodied men

Intercept: Hispanic/Latine smaller-bodied women

Intercept: Hispanic/Latine larger-bodied women

Intercept: Multiracial/Other Race smaller-bodied men

Intercept: Multiracial/Other Race larger-bodied men

Intercept: Multiracial/Other Race smaller-bodied women

Intercept: Multiracial/Other Race larger-bodied women

Slope (DE only): White smaller-bodied men

Slope (DE only): White larger-bodied men

Slope (DE only): White smaller-bodied women

Slope (DE only): White larger-bodied women

Slope (DE only): Black/African-American smaller-bodied men

Slope (DE only): Black/African-American larger-bodied men

Slope (DE only): Black/African-American smaller-bodied women
Slope (DE only): Black/African-American larger-bodied women
Slope (DE only): Hispanic/Latine smaller-bodied men

Slope (DE only): Hispanic/Latine larger-bodied men

Slope (DE only): Hispanic/Latine smaller-bodied women

Slope (DE only): Hispanic/Latine larger-bodied women

Slope (DE only): Multiracial/Other Race smaller-bodied men

Slope (DE only): Multiracial/Other Race larger-bodied men

Slope (DE only): Multiracial/Other Race smaller-bodied women
Slope (DE only): Multiracial/Other Race larger-bodied women

Slope (Depression only): White smaller-bodied men

Slope (Depression only): White larger-bodied men

Slope (Depression only): White smaller-bodied women

Slope (Depression only): White larger-bodied women

Slope (Depression only): Black/African-American smaller-bodied men
Slope (Depression only): Black/African-American larger-bodied men
Slope (Depression only): Black/African-American smaller-bodied women
Slope (Depression only): Black/African-American larger-bodied women
Slope (Depression only): Hispanic/Latine smaller-bodied men

Slope (Depression only): Hispanic/Latine larger-bodied men

Slope (Depression only): Hispanic/Latine smaller-bodied women
Slope (Depression only): Hispanic/Latine larger-bodied women

0.03 (-0.27, 0.31)
0.14 (-0.17, 0.45)
-0.68 (-1.04, -0.37)
-0.34 (-0.76, 0.05)
0.12 (-0.16, 0.41)
0.35 (0.01, 0.68)
-0.25 (-0.58, 0.06)
0.07 (-0.36, 0.47)
0.03 (-0.21, 0.30)
0.11 (-0.10, 0.39)
-0.06 (-0.34, 0.20)
-0.09 (-0.45, 0.17)
-0.11 (-0.52, 0.18)
0.10 (-0.22, 0.49)
0.03 (-0.27, 0.40)
-0.04 (-0.38, 0.24)
0.23 (-0.09, 0.73)
-0.13 (-0.58, 0.17)
-0.07 (-0.52, 0.31)
-0.13 (-0.63, 0.20)
-0.08 (-0.51, 0.21)
-0.02 (-0.44, 0.35)
0.15 (-0.15, 0.65)
0.07 (-0.28, 0.53)
-0.17 (-0.42, 0.06)
-0.05 (-0.31, 0.20)
0.10 (-0.15, 0.35)
-0.19 (-0.56, 0.12)
0.26 (-0.05, 0.59)
-0.15 (-0.53, 0.18)
0.06 (-0.28, 0.41)
0.02 (-0.32, 0.36)
-0.39 (-0.83, -0.01)
0.25 (-0.12, 0.66)
0.04 (-0.39, 0.48)
0.28 (-0.15, 0.81)

1830.06
2432.76
3067.29
3591.59
2189.27
2757.92
2683.75
3704.88
5742.93
3564.93
6495.19
4382.36
3836.62
5586.06
6591.31
6793.29
1927.71
3548.95

8258.8
4763.19
5344.69
5995.27
3273.32

5861.4
3901.88
4355.87

5637.6
431451
5533.66
7003.93
7252.73
6583.02
4288.16
5924.59
9962.01

4760.7

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Slope (Depression only): Multiracial/Other Race smaller-bodied men -0.17 (-0.59, 0.17) 6066.94 1.00
Slope (Depression only): Multiracial/Other Race larger-bodied men 0.23(-0.12, 0.64) 5507.41 1.00
Slope (Depression only): Multiracial/Other Race smaller-bodied women -0.18 (-0.64, 0.19) 6220.04 1.00
Slope (Depression only): Multiracial/Other Race larger-bodied women 0.06 (-0.39, 0.57) 7029.06 1.00
Slope (DE & Depression): White smaller-bodied men 0.13 (-0.10, 0.44) 4727.31 1.00
Slope (DE & Depression): White larger-bodied men -0.05 (-0.37, 0.23) 6391.79 1.00
Slope (DE & Depression): White smaller-bodied women -0.04 (-0.34,0.21) 6168.73 1.00
Slope (DE & Depression): White larger-bodied women -0.15 (-0.49, 0.10) 3209.84 1.00
Slope (DE & Depression): Black/African-American smaller-bodied men -0.07 (-0.56, 0.30) 7700.68 1.00
Slope (DE & Depression): Black/African-American larger-bodied men -0.10 (-0.57, 0.23) 5737.75 1.00
Slope (DE & Depression): Black/African-American smaller-bodied women -0.08 (-0.49, 0.25) 5899.25 1.00
Slope (DE & Depression): Black/African-American larger-bodied women -0.11 (-0.50, 0.17) 5139.88 1.00
Slope (DE & Depression): Hispanic/Latine smaller-bodied men 0.30 (-0.07, 0.79) 2505.86 1.00
Slope (DE & Depression): Hispanic/Latine larger-bodied men -0.16 (-0.71, 0.20) 4141.26 1.00
Slope (DE & Depression): Hispanic/Latine smaller-bodied women 0.09 (-0.30, 0.54) 775161 1.00
Slope (DE & Depression): Hispanic/Latine larger-bodied women 0.05 (-0.33, 0.51) 5885.6 1.00
Slope (DE & Depression): Multiracial/Other Race smaller-bodied men -0.04 (-0.51, 0.37) 719221 1.00
Slope (DE & Depression): Multiracial/Other Race larger-bodied men 0.01 (-0.42, 0.46) 7397.12 1.00
Slope (DE & Depression): Multiracial/Other Race smaller-bodied women 0.02 (-0.38, 0.40) 6631.56 1.00
Slope (DE & Depression): Multiracial/Other Race larger-bodied women 0.20 (-0.19, 0.80) 3459.09 1.00
Random intercepts standard deviation 0.40 (0.25, 0.62) 2237.49 1.00
Random slopes (DE only) standard deviation 0.19 (0.01, 0.46) 1773.17 1.00
Random slopes (Depression only) standard deviation 0.29 (0.11, 0.52) 2549.45 1.00
Random slopes (DE & Depression) standard deviation 0.23 (0.02, 0.49) 1982.44 1.00
Intercepts-slopes (DE only) correlation 0.07 (-0.58, 0.68) 6613.05 1.00
Intercepts-slopes (Depression only) correlation -0.16 (-0.64, 0.39) 5004.78 1.00
Intercepts-slopes (DE & Depression) correlation -0.16 (-0.69, 0.48) 6389.08 1.00
Log prior density -23.00 (-24.98, -21.88) 4266.61 1.00
Log posterior density -4612.69 (-4630.97, -4595.87) 1424.8 1.00
Model 5
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.49 (-1.59, -1.38) 2828.56 1.00
DE only (main effect) 0.01 (-0.19, 0.19) 4101.33 1.00
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Depression only (main effect)

DE & Depression (main effect)
Neighborhood SES: Average (main effect)
Neighborhood SES: Lower (main effect)
Household SES: Average (main effect)
Household SES: Lower (main effect)
Sexual minority (main effect)
Black/African-American (main effect)
Hispanic/Latine (main effect)
Multiracial/Other Race (main effect)
Cisgender woman (main effect)
Larger-bodied (main effect)

Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women
Black/African-American smaller-bodied men
Black/African-American larger-bodied men
Black/African-American smaller-bodied women
Black/African-American larger-bodied women
Hispanic/Latine smaller-bodied men
Hispanic/Latine larger-bodied men
Hispanic/Latine smaller-bodied women
Hispanic/Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

Slope (DE only): White smaller-bodied men
Slope (DE only): White larger-bodied men
Slope (DE only): White smaller-bodied women

Slope (DE only): White larger-bodied women

Slope (DE only): Black/African-American smaller-bodied men
Slope (DE only): Black/African-American larger-bodied men
Slope (DE only): Black/African-American smaller-bodied women
Slope (DE only): Black/African-American larger-bodied women

0.20 (0.04, 0.36)
0.34 (0.15, 0.53)
0.09 (0.00, 0.19)
0.26 (0.15, 0.36)
0.07 (-0.03, 0.16)
0.06 (-0.03, 0.16)
-0.02 (-0.12, 0.07)
0.17 (-0.05, 0.38)
-0.19 (-0.43, 0.04)
0.10 (-0.13, 0.33)
-0.39 (-0.55, -0.23)
0.45 (0.28, 0.61)
0.10 (-0.09, 0.29)
-0.01 (-0.20, 0.19)
-0.12 (-0.34, 0.07)
0.11 (-0.09, 0.36)
-0.10 (-0.33, 0.09)
-0.04 (-0.29, 0.17)
0.03 (-0.19, 0.26)
0.05 (-0.16, 0.30)
0.18 (-0.05, 0.46)
-0.05 (-0.30, 0.18)
-0.07 (-0.33, 0.15)
-0.11 (-0.41, 0.14)
0.05 (-0.16, 0.29)
-0.07 (-0.32, 0.15)
0.04 (-0.20, 0.28)
-0.01 (-0.28, 0.26)
0.04 (-0.21, 0.32)
0.11 (-0.11, 0.39)
-0.07 (-0.36, 0.19)
-0.08 (-0.44, 0.20)
-0.14 (-0.58, 0.17)
0.08 (-0.24, 0.45)
0.06 (-0.26, 0.45)
-0.03 (-0.37, 0.28)

4325.93
5045
7831.26
6805.29
7982.25
6830.71
10914
2815.78
3582.56
2987.14
4125.49
3627.36
2530.36
3101.1
3027.76
2907.24
4571.1
5251.15
5419.04
4364.69
3397.71
5703.65
6640.59
4974.28
4922.99
6036.42
5701.81
6789.86
5514.08
3884.06
5155.4
5154.43
5600.53
5131.2
6089.84
7007.22

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Slope (DE only): Hispanic/Latine smaller-bodied men

Slope (DE only): Hispanic/Latine larger-bodied men

Slope (DE only): Hispanic/Latine smaller-bodied women

Slope (DE only): Hispanic/Latine larger-bodied women

Slope (DE only): Multiracial/Other Race smaller-bodied men
Slope (DE only): Multiracial/Other Race larger-bodied men
Slope (DE only): Multiracial/Other Race smaller-bodied women
Slope (DE only): Multiracial/Other Race larger-bodied women

Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women
Black/African-American smaller-bodied men
Black/African-American larger-bodied men
Black/African-American smaller-bodied women
Black/African-American larger-bodied women
Hispanic/Latine smaller-bodied men
Hispanic/Latine larger-bodied men
Hispanic/Latine smaller-bodied women
Hispanic/Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

Slope (DE & Depression): White smaller-bodied men

Slope (DE & Depression): White larger-bodied men

Slope (DE & Depression): White smaller-bodied women

Slope (DE & Depression): White larger-bodied women

Slope (DE & Depression): Black/African-American smaller-bodied men
Slope (DE & Depression): Black/African-American larger-bodied men
Slope (DE & Depression): Black/African-American smaller-bodied women
Slope (DE & Depression): Black/African-American larger-bodied women
Slope (DE & Depression): Hispanic/Latine smaller-bodied men

Slope (DE & Depression): Hispanic/Latine larger-bodied men

Slope (DE & Depression): Hispanic/Latine smaller-bodied women

Slope (DE & Depression): Hispanic/Latine larger-bodied women

0.29 (-0.07, 0.82)
-0.16 (-0.64, 0.17)
-0.06 (-0.49, 0.29)
-0.16 (-0.69, 0.19)
-0.09 (-0.52, 0.23)
-0.06 (-0.48, 0.29)
0.19 (-0.12, 0.69)
0.06 (-0.32, 0.52)
-0.15 (-0.38, 0.05)
-0.05 (-0.28, 0.17)
0.09 (-0.14, 0.33)
-0.16 (-0.49, 0.12)
0.23 (-0.04, 0.55)
-0.13 (-0.46, 0.16)
0.06 (-0.24, 0.38)
0.03 (-0.30, 0.33)
-0.35 (-0.78, 0.00)
0.21 (-0.11, 0.61)
0.05 (-0.32, 0.43)
0.24 (-0.14, 0.73)
-0.13 (-0.51, 0.18)
0.18 (-0.12, 0.52)
-0.15 (-0.56, 0.18)
0.05 (-0.34, 0.49)
0.15 (-0.10, 0.44)
-0.04 (-0.34, 0.22)
-0.08 (-0.36, 0.18)
-0.12 (-0.44, 0.13)
-0.09 (-0.59, 0.31)
-0.12 (-0.56, 0.19)
-0.07 (-0.47, 0.24)
-0.09 (-0.45, 0.20)
0.36 (-0.04, 0.85)
-0.16 (-0.69, 0.21)
0.05 (-0.31, 0.47)
0.00 (-0.38, 0.41)

2844.14
4683.73
8555.86
4887.62
6034.59
8013.56
3477.86
7281.92
4836.23
5725.78

5544.2
4739.16
5016.02
6208.02
8665.51
7804.59
4418.99
6038.55
9491.36
5181.25
6214.94
5032.75
6832.45
7799.21
4886.54
6880.13
5760.68
4003.91
6875.83
5910.85
6950.66

6255.3
3265.89
6088.52
7424.52
6499.31

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Slope (DE & Depression): Multiracial/Other Race smaller-bodied men
Slope (DE & Depression): Multiracial/Other Race larger-bodied men
Slope (DE & Depression): Multiracial/Other Race smaller-bodied women
Slope (DE & Depression): Multiracial/Other Race larger-bodied women
Random intercepts standard deviation

Random slopes (DE only) standard deviation

Random slopes (Depression only) standard deviation

Random slopes (DE & Depression) standard deviation

Intercepts-slopes (DE only) correlation

Intercepts-slopes (Depression only) correlation

Intercepts-slopes (DE & Depression) correlation

Log prior density

Log posterior density

-0.02 (-0.48, 0.37)
0.02 (-0.37, 0.42)

0.03 (-0.35, 0.40)

0.20 (-0.17, 0.75)

0.15 (0.05, 0.28)

0.21 (0.02, 0.47)

0.24 (0.07, 0.43)

0.23 (0.03, 0.48)

0.11 (-0.55, 0.71)
-0.47 (-0.89, 0.19)
0.10 (-0.57, 0.72)
-32.85 (-35.43, -31.26)
-4623.55 (-4642.14, -4606.83)

6748.1
7455.21
7866.34

4299.3

2235

2268.6
2190.71
2531.17
4734.65
3047.35
4472.94
3565.96
1371.99

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.01

Note: CI = credible interval. ESS = effective sample size. DE = Disordered Eating.
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Table S2-C: Hyperlipidemia outcome models: Full summaries and convergence diagnostics

Model 1
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.33 (-1.44, -1.22) 1126.2 1.00
Intercept: White smaller-bodied men 0.01(-0.12, 0.13) 1411.7 1.00
Intercept: White larger-bodied men 0.12 (-0.03, 0.27) 1818.6 1.00
Intercept: White smaller-bodied women -0.20 (-0.34, -0.07) 1437.9 1.00
Intercept: White larger-bodied women 0.02 (-0.15, 0.17) 2239.3 1.00
Intercept: Black/African-American smaller-bodied men -0.09 (-0.27, 0.08) 2537 1.00
Intercept: Black/African-American larger-bodied men -0.03 (-0.27, 0.19) 4220.3 1.00
Intercept: Black/African-American smaller-bodied women -0.10 (-0.29, 0.08) 2915.2 1.00
Intercept: Black/African-American larger-bodied women -0.09 (-0.31, 0.11) 3408.6 1.00
Intercept: Hispanic/Latine smaller-bodied men -0.08 (-0.28, 0.11) 2968.9 1.00
Intercept: Hispanic/Latine larger-bodied men 0.22 (0.01, 0.44) 31005 1.00
Intercept: Hispanic/Latine smaller-bodied women -0.09 (-0.29, 0.09) 2598.2 1.00
Intercept: Hispanic/Latine larger-bodied women -0.10 (-0.36, 0.12) 4197.4 1.00
Intercept: Multiracial/Other Race smaller-bodied men 0.01 (-0.19, 0.21) 2970.3 1.00
Intercept: Multiracial/Other Race larger-bodied men 0.38 (0.12, 0.64) 25429 1.00
Intercept: Multiracial/Other Race smaller-bodied women -0.09 (-0.31, 0.10) 2900 1.00
Intercept: Multiracial/Other Race larger-bodied women 0.12 (-0.16, 0.39) 4186.4 1.00
Random intercepts standard deviation 0.19 (0.10, 0.30) 1231.7 1.00
Log prior density -2.98 (-3.01, -2.96) 11447 1.00
Log posterior density -4771.60 (-4780.57, -4764.23) 888.62 1.00
Model 2
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.34 (-1.45, -1.23) 1154 1.00
DE only (main effect) -0.08 (-0.20, 0.04) 6753.6 1.00
Depression only (main effect) 0.18 (0.09, 0.26) 5576.3 1.00
DE & Depression (main effect) 0.25(0.13, 0.37) 5303.4 1.00
Intercept: White smaller-bodied men 0.02 (-0.10, 0.15) 1550.8 1.00
Intercept: White larger-bodied men 0.15 (0.00, 0.30) 1794.8 1.00
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Intercept: White smaller-bodied women -0.21 (-0.34, -0.09) 1538.3 1.00
Intercept: White larger-bodied women -0.02 (-0.17, 0.13) 25189 1.00
Intercept: Black/African-American smaller-bodied men -0.07 (-0.25, 0.11) 2767.8 1.00
Intercept: Black/African-American larger-bodied men -0.03 (-0.27, 0.19) 3583.8 1.00
Intercept: Black/African-American smaller-bodied women -0.11 (-0.31, 0.08) 29332 1.00
Intercept: Black/African-American larger-bodied women -0.11 (-0.33, 0.09) 35614 1.00
Intercept: Hispanic/Latine smaller-bodied men -0.07 (-0.28, 0.11) 32246 1.00
Intercept: Hispanic/Latine larger-bodied men 0.22 (0.01, 0.45) 32552 1.00
Intercept: Hispanic/Latine smaller-bodied women -0.09 (-0.29, 0.10) 2906.1 1.00
Intercept: Hispanic/Latine larger-bodied women -0.12 (-0.39, 0.11) 4162.7 1.00
Intercept: Multiracial/Other Race smaller-bodied men 0.03 (-0.17,0.22) 3242.2 1.00
Intercept: Multiracial/Other Race larger-bodied men 0.36 (0.12, 0.61) 2867.9 1.00
Intercept: Multiracial/Other Race smaller-bodied women -0.10 (-0.31, 0.09) 3287.3 1.00
Intercept: Multiracial/Other Race larger-bodied women 0.11 (-0.17, 0.40) 4624.3 1.00
Random intercepts standard deviation 0.19 (0.10, 0.30) 1398.3 1.00
Log prior density -8.50 (-8.53, -8.48) 1355 1.00
Log posterior density -4762.07 (-4771.61, -4754.24) 909.34 1.00
Model 3
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.36 (-1.48, -1.25) 1343.9 1.00
DE only (main effect) -0.09 (-0.21, 0.04) 6616.3 1.00
Depression only (main effect) 0.17 (0.08, 0.25) 5583.5 1.00
DE & Depression (main effect) 0.24 (0.12, 0.36) 5913.7 1.00
Neighborhood SES: Average (main effect) 0.00 (-0.09, 0.09) 4790.4 1.00
Neighborhood SES: Lower (main effect) 0.08 (-0.02, 0.18) 3994.7 1.00
Household SES: Average (main effect) 0.03 (-0.06, 0.12) 4393.2 1.00
Household SES: Lower (main effect) 0.06 (-0.04, 0.16) 3984 1.00
Sexual minority (main effect) 0.04 (-0.05, 0.13) 53926 1.00
Intercept: White smaller-bodied men 0.06 (-0.07, 0.19) 1606.9 1.00
Intercept: White larger-bodied men 0.17 (0.02, 0.32) 2016.5 1.00
Intercept: White smaller-bodied women -0.19 (-0.32, -0.05) 1656.5 1.00
Intercept: White larger-bodied women -0.01 (-0.18, 0.15) 22399 1.00
Intercept: Black/African-American smaller-bodied men -0.08 (-0.27, 0.11) 29711 1.00
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Intercept: Black/African-American larger-bodied men -0.05 (-0.29, 0.18) 45205 1.00
Intercept: Black/African-American smaller-bodied women -0.13 (-0.33, 0.06) 2776.4 1.00
Intercept: Black/African-American larger-bodied women -0.13 (-0.36, 0.07) 3321.7 1.00
Intercept: Hispanic/Latine smaller-bodied men -0.07 (-0.28, 0.11) 3086.1 1.00
Intercept: Hispanic/Latine larger-bodied men 0.22 (0.01, 0.45) 3276.8 1.00
Intercept: Hispanic/Latine smaller-bodied women -0.10 (-0.31, 0.09) 3226.1 1.00
Intercept: Hispanic/Latine larger-bodied women -0.14 (-0.43, 0.10) 37555 1.00
Intercept: Multiracial/Other Race smaller-bodied men 0.05 (-0.15, 0.26) 3046.9 1.00
Intercept: Multiracial/Other Race larger-bodied men 0.39 (0.13, 0.64) 2790.8 1.00
Intercept: Multiracial/Other Race smaller-bodied women -0.09 (-0.29, 0.11) 3178.7 1.00
Intercept: Multiracial/Other Race larger-bodied women 0.10 (-0.18, 0.39) 4500.2 1.00
Random intercepts standard deviation 0.20 (0.11, 0.32) 1199.1 1.00
Log prior density -17.68 (-17.71, -17.66) 1406.2 1.00
Log posterior density -4769.50 (-4779.84, -4761.14) 920.45 1.00
Model 4
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.37 (-1.49, -1.24) 2231.86 1.00
DE only (main effect) -0.08 (-0.28, 0.12) 401542 1.00
Depression only (main effect) 0.14 (0.01, 0.25) 517191 1.00
DE & Depression (main effect) 0.26 (-0.01, 0.52) 3874.18 1.00
Neighborhood SES: Average (main effect) -0.00 (-0.09, 0.09) 8860.94 1.00
Neighborhood SES: Lower (main effect) 0.08 (-0.02, 0.19) 8293.76 1.00
Household SES: Average (main effect) 0.04 (-0.05, 0.13) 8796.02 1.00
Household SES: Lower (main effect) 0.06 (-0.03, 0.16) 8523.49 1.00
Sexual minority (main effect) 0.04 (-0.05, 0.13) 124715 1.00
Intercept: White smaller-bodied men 0.06 (-0.10, 0.22) 233297 1.00
Intercept: White larger-bodied men 0.16 (-0.02, 0.34) 3197.83 1.00
Intercept: White smaller-bodied women -0.16 (-0.33, 0.00) 2628.45 1.00
Intercept: White larger-bodied women -0.00 (-0.21, 0.20) 3930.76 1.00
Intercept: Black/African-American smaller-bodied men -0.10 (-0.32, 0.10) 4347.82 1.00
Intercept: Black/African-American larger-bodied men -0.08 (-0.38, 0.20) 6742.81 1.00
Intercept: Black/African-American smaller-bodied women -0.15 (-0.40, 0.07) 4832.84 1.00
Intercept: Black/African-American larger-bodied women -0.12 (-0.40, 0.13) 5922.84 1.00
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Intercept: Hispanic/Latine smaller-bodied men

Intercept: Hispanic/Latine larger-bodied men

Intercept: Hispanic/Latine smaller-bodied women
Intercept: Hispanic/Latine larger-bodied women
Intercept: Multiracial/Other Race smaller-bodied men
Intercept: Multiracial/Other Race larger-bodied men
Intercept: Multiracial/Other Race smaller-bodied women
Intercept: Multiracial/Other Race larger-bodied women

Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):
Slope (DE only):

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women
Black/African-American smaller-bodied men
Black/African-American larger-bodied men
Black/African-American smaller-bodied women
Black/African-American larger-bodied women
Hispanic/Latine smaller-bodied men
Hispanic/Latine larger-bodied men
Hispanic/Latine smaller-bodied women
Hispanic/Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

Slope (Depression only): White smaller-bodied men

Slope (Depression only): White larger-bodied men

Slope (Depression only): White smaller-bodied women

Slope (Depression only): White larger-bodied women

Slope (Depression only): Black/African-American smaller-bodied men
Slope (Depression only): Black/African-American larger-bodied men
Slope (Depression only): Black/African-American smaller-bodied women
Slope (Depression only): Black/African-American larger-bodied women
Slope (Depression only): Hispanic/Latine smaller-bodied men

Slope (Depression only): Hispanic/Latine larger-bodied men

Slope (Depression only): Hispanic/Latine smaller-bodied women

Slope (Depression only): Hispanic/Latine larger-bodied women

-0.13 (-0.38, 0.09)
0.36 (0.09, 0.64)

-0.19 (-0.46, 0.04)
-0.16 (-0.50, 0.14)
0.07 (-0.16, 0.31)
0.42 (0.12, 0.72)

-0.12 (-0.39, 0.11)
0.14 (-0.19, 0.49)
-0.01 (-0.30, 0.26)
-0.09 (-0.43, 0.16)
-0.02 (-0.30, 0.24)
-0.01 (-0.35, 0.31)
0.03 (-0.34, 0.40)
0.10 (-0.27, 0.60)
0.13 (-0.17, 0.62)
-0.00 (-0.40, 0.39)
0.10 (-0.25, 0.56)
-0.34 (-1.14, 0.07)
0.15 (-0.17, 0.61)
-0.01 (-0.46, 0.41)
-0.01 (-0.42, 0.39)
0.15 (-0.25, 0.77)
0.04 (-0.32, 0.45)
-0.18 (-0.90, 0.20)
0.07 (-0.06, 0.27)
0.04 (-0.11, 0.26)
0.03 (-0.11, 0.20)
-0.05 (-0.28, 0.10)
0.04 (-0.14, 0.30)
-0.07 (-0.42, 0.12)
-0.01 (-0.23, 0.19)
0.00 (-0.22, 0.22)
0.06 (-0.11, 0.36)
-0.01 (-0.29, 0.24)
0.01 (-0.20, 0.23)
-0.01 (-0.27, 0.22)

4115.43
3736.13
4839.99
8249.92
5022.56
4672.47
5887.58
7688.84
5328.9
4961.23
4703.76
6555.22
6201.41
4692.19
3925.39
8001.66
5057.1
2481.8
3669
8600.62
9605.81
3571.23
7118.05
4007.31
3530.85
4640.59
5506.46
5932.17
5721.6
4922.8
7545.87
8155.7
4156.56
7495.95
7189.81
8350.94

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Slope (Depression only): Multiracial/Other Race smaller-bodied men -0.06 (-0.35, 0.11) 5650.04 1.00
Slope (Depression only): Multiracial/Other Race larger-bodied men -0.02 (-0.30, 0.23) 6490 1.00
Slope (Depression only): Multiracial/Other Race smaller-bodied women -0.01 (-0.22, 0.20) 8994.77 1.00
Slope (Depression only): Multiracial/Other Race larger-bodied women -0.01 (-0.26, 0.23) 8168.12 1.00
Slope (DE & Depression): White smaller-bodied men -0.28 (-0.72, 0.09) 4675.91 1.00
Slope (DE & Depression): White larger-bodied men 0.23 (-0.16, 0.64) 5103.23 1.00
Slope (DE & Depression): White smaller-bodied women -0.14 (-0.46, 0.18) 4677.87 1.00
Slope (DE & Depression): White larger-bodied women 0.00 (-0.35, 0.36) 5956.78 1.00
Slope (DE & Depression): Black/African-American smaller-bodied men 0.23 (-0.29, 0.83) 6753.52 1.00
Slope (DE & Depression): Black/African-American larger-bodied men 0.25 (-0.29, 0.87) 7487.47 1.00
Slope (DE & Depression): Black/African-American smaller-bodied women 0.04 (-0.43, 0.49) 6238.55 1.00
Slope (DE & Depression): Black/African-American larger-bodied women -0.09 (-0.60, 0.36) 7221.49 1.00
Slope (DE & Depression): Hispanic/Latine smaller-bodied men 0.34 (-0.15, 0.90) 4966.53 1.00
Slope (DE & Depression): Hispanic/Latine larger-bodied men -0.70 (-1.66, -0.02) 4002.96 1.00
Slope (DE & Depression): Hispanic/Latine smaller-bodied women 0.30(-0.11, 0.77) 5699.21 1.00
Slope (DE & Depression): Hispanic/Latine larger-bodied women 0.02 (-0.51, 0.52) 7961.81 1.00
Slope (DE & Depression): Multiracial/Other Race smaller-bodied men -0.01 (-0.62, 0.56) 9345.15 1.00
Slope (DE & Depression): Multiracial/Other Race larger-bodied men -0.25 (-1.02, 0.34) 6473.93 1.00
Slope (DE & Depression): Multiracial/Other Race smaller-bodied women 0.16 (-0.28, 0.64) 7298.08 1.00
Slope (DE & Depression): Multiracial/Other Race larger-bodied women -0.10(-0.79, 0.51) 8319.63 1.00
Random intercepts standard deviation 0.24 (0.13, 0.38) 2706.51 1.00
Random slopes (DE only) standard deviation 0.22 (0.01, 0.55) 1846.47 1.00
Random slopes (Depression only) standard deviation 0.10 (0.00, 0.28) 2689.31 1.00
Random slopes (DE & Depression) standard deviation 0.38 (0.13,0.72) 2913.72 1.00
Intercepts-slopes (DE only) correlation -0.22 (-0.78, 0.51) 6503.11 1.00
Intercepts-slopes (Depression only) correlation -0.09 (-0.71, 0.61) 6987.47 1.00
Intercepts-slopes (DE & Depression) correlation -0.38 (-0.81, 0.21) 5020.14 1.00
Log prior density -23.28 (-25.61, -21.92) 4269.33 1.00
Log posterior density -4833.95 (-4852.35, -4816.66) 1645.68 1.00
Model 5
Parameter Mean (95% CI) ESS R-hat
Intercept (main effect) -1.43 (-1.52, -1.35) 2397.3 1.00
DE only (main effect) -0.08 (-0.29, 0.11) 42251 1.00
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Depression only (main effect)

DE & Depression (main effect)
Neighborhood SES: Average (main effect)
Neighborhood SES: Lower (main effect)
Household SES: Average (main effect)
Household SES: Lower (main effect)
Sexual minority (main effect)
Black/African-American (main effect)
Hispanic/Latine (main effect)
Multiracial/Other Race (main effect)
Cisgender woman (main effect)
Larger-bodied (main effect)

Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:
Intercept:

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women
Black/African-American smaller-bodied men
Black/African-American larger-bodied men
Black/African-American smaller-bodied women
Black/African-American larger-bodied women
Hispanic/Latine smaller-bodied men
Hispanic/Latine larger-bodied men
Hispanic/Latine smaller-bodied women
Hispanic/Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

Slope (DE only): White smaller-bodied men
Slope (DE only): White larger-bodied men
Slope (DE only): White smaller-bodied women

Slope (DE only): White larger-bodied women

Slope (DE only): Black/African-American smaller-bodied men
Slope (DE only): Black/African-American larger-bodied men
Slope (DE only): Black/African-American smaller-bodied women
Slope (DE only): Black/African-American larger-bodied women

0.13 (-0.02, 0.25)
0.27 (0.03, 0.49)
-0.00 (-0.09, 0.09)
0.09 (-0.01, 0.19)
0.04 (-0.05, 0.13)
0.07 (-0.03, 0.16)
0.04 (-0.05, 0.14)
-0.13 (-0.32, 0.07)
-0.04 (-0.23, 0.14)
0.16 (-0.03, 0.37)
-0.22 (-0.36, -0.08)
0.20 (0.06, 0.34)
0.03 (-0.11, 0.19)
-0.03 (-0.20, 0.11)
0.02 (-0.12, 0.18)
0.00 (-0.15, 0.17)
-0.01 (-0.19, 0.15)
-0.06 (-0.28, 0.09)
0.04 (-0.11, 0.25)
-0.01 (-0.20, 0.17)
-0.06 (-0.29, 0.09)
0.11 (-0.05, 0.39)
-0.01 (-0.20, 0.17)
-0.04 (-0.26, 0.12)
-0.03 (-0.23, 0.12)
0.06 (-0.10, 0.29)
-0.04 (-0.25, 0.10)
0.02 (-0.17, 0.24)
-0.01 (-0.30, 0.28)
-0.10 (-0.45, 0.16)
-0.02 (-0.30, 0.24)
-0.02 (-0.37, 0.29)
0.02 (-0.35, 0.41)
0.07 (-0.34, 0.53)
0.17 (-0.16, 0.69)
-0.02 (-0.42, 0.37)

4138.9
4126.2
7421.2
6814.5
7556.9
7081.9
9874.5
3208.9
3808.2
3131.6
3761.7
3871.9
2340.7
3242.3
2196.4
3676.2
5420.7
4133.7
4052.7
5834.3
3650.5

2726
4639.3
5904.7
5420.7

4490
5078.2
6582.2
4877.4
4731.9
5109.5
5717.2
7549.6
6536.2
3509.3
7963.2

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

232



Slope (DE only): Hispanic/Latine smaller-bodied men

Slope (DE only): Hispanic/Latine larger-bodied men

Slope (DE only): Hispanic/Latine smaller-bodied women

Slope (DE only): Hispanic/Latine larger-bodied women

Slope (DE only): Multiracial/Other Race smaller-bodied men
Slope (DE only): Multiracial/Other Race larger-bodied men
Slope (DE only): Multiracial/Other Race smaller-bodied women
Slope (DE only): Multiracial/Other Race larger-bodied women

Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):
Slope (Depression only):

White smaller-bodied men

White larger-bodied men

White smaller-bodied women

White larger-bodied women
Black/African-American smaller-bodied men
Black/African-American larger-bodied men
Black/African-American smaller-bodied women
Black/African-American larger-bodied women
Hispanic/Latine smaller-bodied men
Hispanic/Latine larger-bodied men
Hispanic/Latine smaller-bodied women
Hispanic/Latine larger-bodied women
Multiracial/Other Race smaller-bodied men
Multiracial/Other Race larger-bodied men
Multiracial/Other Race smaller-bodied women
Multiracial/Other Race larger-bodied women

Slope (DE & Depression): White smaller-bodied men

Slope (DE & Depression): White larger-bodied men

Slope (DE & Depression): White smaller-bodied women

Slope (DE & Depression): White larger-bodied women

Slope (DE & Depression): Black/African-American smaller-bodied men
Slope (DE & Depression): Black/African-American larger-bodied men
Slope (DE & Depression): Black/African-American smaller-bodied women
Slope (DE & Depression): Black/African-American larger-bodied women
Slope (DE & Depression): Hispanic/Latine smaller-bodied men

Slope (DE & Depression): Hispanic/Latine larger-bodied men

Slope (DE & Depression): Hispanic/Latine smaller-bodied women

Slope (DE & Depression): Hispanic/Latine larger-bodied women

0.07 (-0.32, 0.52)
-0.30 (-1.05, 0.10)
0.15 (-0.17, 0.63)
-0.06 (-0.53, 0.32)
-0.02 (-0.44, 0.36)
0.22 (-0.13, 0.78)
0.02 (-0.35, 0.41)
-0.17 (-0.86, 0.20)
0.09 (-0.05, 0.31)
0.04 (-0.13, 0.26)
0.04 (-0.10, 0.23)
-0.06 (-0.31, 0.11)
0.05 (-0.15, 0.32)
-0.11 (-0.48, 0.09)
0.02 (-0.21, 0.27)
-0.00 (-0.23, 0.23)
0.05 (-0.14, 0.33)
0.02 (-0.25, 0.32)
0.01 (-0.21, 0.28)
-0.04 (-0.34, 0.19)
-0.08 (-0.41, 0.10)
-0.01 (-0.26, 0.21)
-0.02 (-0.28, 0.19)
-0.01 (-0.30, 0.24)
-0.27 (-0.68, 0.08)
0.21 (-0.13, 0.59)
-0.14 (-0.44, 0.14)
-0.01 (-0.33, 0.30)
0.18 (-0.33, 0.75)
0.20 (-0.29, 0.73)
0.05 (-0.39, 0.48)
-0.11 (-0.58, 0.30)
0.27 (-0.18, 0.80)
-0.55 (-1.46, 0.03)
0.27 (-0.10, 0.72)
-0.05 (-0.52, 0.40)

6042
2764.8
3469.9
7905.2

8530
3207.9
7452.9

4858
2940.1
4872.5
4584.9

5929
5727.6
3924.9
7849.2
8315.3
42449
6193.2
6942.3
7198.1
4780.8
7180.4
7119.6
7640.9
4636.8
4532.1
4612.6
5786.2
7020.2
6211.4
7705.7

8495
4701.2
3008.2
4094.5
8164.7

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Slope (DE & Depression): Multiracial/Other Race smaller-bodied men
Slope (DE & Depression): Multiracial/Other Race larger-bodied men
Slope (DE & Depression): Multiracial/Other Race smaller-bodied women
Slope (DE & Depression): Multiracial/Other Race larger-bodied women
Random intercepts standard deviation

Random slopes (DE only) standard deviation

Random slopes (Depression only) standard deviation

Random slopes (DE & Depression) standard deviation

Intercepts-slopes (DE only) correlation

Intercepts-slopes (Depression only) correlation

Intercepts-slopes (DE & Depression) correlation

Log prior density

Log posterior density

0.02 (-0.54, 0.54)
-0.12 (-0.73, 0.36)
0.11 (-0.29, 0.56)
-0.06 (-0.67, 0.45)
0.09 (0.01, 0.22)

0.22 (0.01, 0.54)

0.12 (0.01, 0.30)

0.32 (0.08, 0.63)

-0.09 (-0.74, 0.64)
-0.01 (-0.70, 0.70)
-0.35 (-0.85, 0.40)
-32.50 (-34.88, -31.11)
-4844.90 (-4863.20, -4827.51)

9130.8
6212.2
6383.1
8309.1
1813.1
2000.5
2196.6
2336.7
4580.9
5887.1
2476.5
4268.1
1549.3

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Note: CI = credible interval. ESS = effective sample size. DE = Disordered Eating.
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