ann. behav. med. (2022) 56:442-460
DOI: 10.1093/abm/kaab025

REGULAR ARTICLE

Subjective Social Status and Cardiometabolic Risk Markers
by Intersectionality of Race/Ethnicity and Sex Among U.S.

Young Adults

Amanda C. McClain, PhD, MS"® - Linda C. Gallo, PhD*® - Josiemer Mattei, PhD, MPH>

Published online: 4 May 2021

© Society of Behavioral Medicine 2021. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com.

Abstract

Background Subjective social status (SSS) has shown
inverse relationships with cardiometabolic risk, but
intersectionalities of race/ethnicity and sex may indicate
more nuanced relationships.

Purpose To investigate associations of SSS with
cardiometabolic risk markers by race/ethnicity and sex.

Methods Data were from Wave IV (2008) of the National
Longitudinal Study of Adolescent to Adult Health
(n = 4,847; 24-32 years), which collected biological
cardiometabolic risk markers. A 10-step ladder captured
SSS; respondents indicated on which step they perceived
they stood in relation to other people in the U.S. higher
values indicated higher SSS (range: 1-10). We tested the
relationship between SSS and individual markers using
generalized least square means linear regression models,
testing three-way interactions between SSS, race/ethni-
city, and sex (p < .10) before stratification.

Results SSS—race/ethnicity—sex interactions were signifi-
cantly associated with waist circumference (p < .0001),
body mass index (BMI; p < .0001), systolic blood pres-
sure (SBP; p < .0001), diastolic blood pressure (DBP;
p = .0004), and high-density lipoprotein cholesterol
(HDL-C; p = .07). SSS was associated with waist circum-
ference (B [SE]: —1.2 (0.4), p <.05) and BMI (0.6 [0.2],
p <.01) for non-Hispanic White females, compared with
males; with HDL-C among non-Hispanic White (0.2
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[0.1]; p < .05) and Hispanic (0.3 (0.1); p < .05) females,
compared with males; with SBP for non-Hispanic Asian
(1.7 [0.8]; p < .05) and Multiracial (1.8 [0.8]; p < .05),
versus White, females; and with DBP for non-Hispanic
Black (0.8 [0.3]; p < .01), versus White, males.
Conclusions SSS  was  differentially related to
cardiometabolic risk markers by race/ethnicity and sex,
suggesting intersectional aspects. Clinical and research
applications of SSS should consider race/ethnicity- and
sex-specific pathways influencing cardiometabolic risk.
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Introduction

Cardiovascular diseases affect 48.0% of U.S. adults over
the age of 19 years, accounting for an estimated $351.2
billion in annual direct and indirect costs [1]. Non-
Hispanic Black (NHB) females and Mexican American
females evidence worse cardiovascular health, as defined
by the American Heart Association’s Life’s Simple 7,
compared with their non-Hispanic White (NHW) fe-
male counterparts [2]. Furthermore, disparities in car-
diovascular health between NHW adults and NHB and
Mexican American adults have continued over the past
two decades [3]. Similarly, although 9.8% of U.S. adults
aged 220 years old have diagnosed diabetes [1], preva-
lence differs by sex and race/ethnicity, with greater
prevalence among Black males (14.7%) and females
(13.4%), Hispanic males (15.1%) and females (14.1%),
and Asian males (12.8%), compared with White males
(9.4%) and females (7.3%) [1]. Racial and ethnic dispar-
ities in cardiometabolic diseases in the United States
will cost the healthcare system $50 billion by 2050 if not
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addressed [4], warranting interdisciplinary approaches to
elucidate the complex factors that influence the health of
diverse U.S. populations.

Socioeconomic status (SES) is known to have an in-
verse, graded relationship with cardiometabolic diseases
[5]. However, the nature of this relationship may vary by
race/ethnicity and by sex [6-8]. For example, in a cohort
of diverse U.S. adults (45-84 years), SES was inversely
associated with diabetes, hypertension, and body mass
index (BMI) for White and Black women and White men
and with diabetes for Hispanic women and men, but
these relationships were inconsistent for Black men and
Chinese women and men [6]. Other research also dem-
onstrates that even after adjusting for SES, racial/ethnic
disparities in health persist [9]. Employing an assessment
of one’s “perception of his/her own position in the so-
cial hierarchy” [10], or subjective social status (SSS),
may provide more nuanced insights into cardiometabolic
risk disparities. As often assessed in terms of subjective
status in relation to “greater society” (e.g., United
States) [11, 12], SSS is hypothesized to be a unique factor
influencing physical health, above and beyond objective
SES [13]. This additive influence of SSS could be linked
to social processes, such as social conflicts [14], or to
psychological processes, including negative affect [11],
underscoring the potential utility of SSS as a tool for
understanding health disparities [13]. SSS may also cap-
ture accumulated social status experiences over the life
course [15], which is important to understanding social
patterning in health [16].

SSS has shown a strong positive association with self-
rated health; a moderate inverse relationship with bio-
logical, symptom-specific health; and a moderate positive
relationship with self-reported physical health, inde-
pendent of objective measures of SES [13]. Moreover, in
a meta-analysis, cumulative effect sizes of SSS in relation
to physical health were significantly larger for Blacks
compared with Whites (0.071 vs. 0.031) and for women
compared with men (0.047 vs. 0.023) [13]. Self-perception
of social status may connect objective SES to biological
risk, as low-SES individuals likely develop lower thresh-
olds for social threat interpretations which can nega-
tively affect the neuroendocrine system and eventually
disrupt cardiometabolic biomarkers [17]. A recent sys-
tematic review and meta-analysis also documented that
among adults (233 years), SSS was inversely associated
with coronary artery disease, hypertension, diabetes, and
dyslipidemia, although only SSS and dyslipidemia were
robust to adjustment for objective SES. Yet, this review
also found that associations between SSS and hyper-
tension, diabetes, and obesity were strongest among
mostly (275%) White samples compared with mostly
non-White samples [18]. Furthermore, race/ethnicity of
study participants partially explained heterogeneity be-
tween studies on SSS and cardiovascular disease risk

[18], indicating potential racial/ethnic distinctions in the
SSS—cardiometabolic risk relationship and in what con-
tributes to SSS.

Race/Ethnicity Differences in Subjective Social Status
and Its Correlates

Race and ethnicity are likely intertwined with SSS,
as SES is typically correlated with race/ethnicity [19].
Several studies with diverse samples of participants in-
dicate that White and Black adults have higher SSS com-
pared with Hispanic and Asian adults [20-22] and that
relationships between SSS and objective SES are stronger
for White and Asian adults, weaker for Hispanic adults,
and weakest for Black adults. These relationships have
been shown in women-exclusive cohorts [20] and studies
of all genders [21], with no reports in the literature ex-
clusively for men. Traditional objective SES experiences
may not qualitatively have the same meaning and value
for racial/ethnic groups with unique or marginalized his-
tories, compared with their White counterparts [20, 23,
24], which underscores the potential utility of SSS in
elucidating nuances in social determinants of health [21].
Several studies, including a meta-analysis, documented
higher SSS scores for Black compared with White adults
and SSS appeared to be less closely aligned with ob-
jective resources for Blacks compared with Whites [13,
25]. Instead, research suggests non-SES factors, such
as resilience [26], lower anxiety and negative affect [27],
higher language acculturation [28, 29], and general social
trust [29], may be stronger determinants of higher SSS
among NHB and Hispanic adults. In contrast, objective
SES constructs have been positively associated with SSS
[30] among Asian adults in the United States. Franzini
and Fernandez-Esquer concluded that while objective
SES is likely still a salient factor determining SSS, the
most marginalized groups rely least on objective SES to
inform their SSS rankings. Thus, exploring how race/eth-
nicity influences the relationship between SSS and health
is warranted [20].

Intersectional Race/Ethnicity and Sex Differences in
Subjective Social Status and Its Correlates

Further obscuring the relationships between SSS and
physical health outcomes within racial/ethnic groups
is the potential intersectionality with sex. The term
“intersectionality” was coined in 1989 by Kimberlé
Crenshaw [31] and was adopted as an approach to
better capture the complexities of interacting facets of a
person’s identity on discriminatory experiences [32, 33].
Multiple group identities function in a synergistic way
to shape health; for example, individuals having mem-
bership in more than one disadvantaged category (e.g.,



444

ann. behav. med. (2022) 56:442-460

low social status, racial/ethnic minority, female, sexual
minority, disabled person, immigrant) may experience
an additive negative effect on health and disease risk [9,
34]. Additionally, they may be less likely to gain health
benefits from attaining a more privileged SES position
[17]. Health disparities scholars have used an intersec-
tional approach to capture nuances in health risk [35],
including cardiovascular disease risk, because the impli-
cations of identity intersections on health cannot be real-
ized in isolation from each other [35]. The same argument
could be made for SSS, as the salience of objective SES
on rankings of SSS and the influence of SSS on health
also appear to differ by sex. Some studies documenting
sex differences in SSS have shown that men tend to rank
themselves higher on the SSS ladder compared women
and that traditional SES markers are more strongly re-
lated to SSS for men than women [36-38]. SSS has also
been shown to be more strongly correlated with house-
hold financial situation and less strongly correlated with
personal income [39] among women, compared with
men. However, although SSS rankings do not appear
to differ by sex among more racially/ethnically diverse
U.S. samples [25, 27, 28, 40, 41], sex differences in SES
and non-SES contributions to SSS have been studied less
[25, 40]. Among Black and White adults (30-64 years) in
Baltimore, SSS rankings did not differ by sex, yet being
employed, compared with unemployed, was associated
with higher SSS among men but not among women [25].

Intersectional Race/Ethnicity and Sex Differences
in the Relationship of Subjective Social Status With
Cardiometabolic Risk

The SSS—cardiometabolic risk relationship is likely to
intersect differentially by race/ethnicity and sex be-
cause systems of social inequality shape how indi-
viduals perceive and experience the world [34, 35],
ultimately affecting how individuals behave and their
subsequent health outcomes. For example, a study of
Black and White young- to middle-aged U.S. adults
(33-48 years) documented an inverse relationship be-
tween SSS and hypertension only for White men [42],
and a study among U.S. Black adults (21-95 years)
showed an inverse association between SSS and insulin
resistance among women, but not men [40]. Williams
et al. argued that investigating the complex means
by which social status, race/ethnicity, and sex impact
health should be a research priority to progress our
understanding of disease patterning [9] and may fur-
ther help identify subgroups in which SSS may be an
appropriate target for behavioral interventions aimed
to equitably improve cardiometabolic health. In aggre-
gate, these findings underscore the need for additional
research that considers intersectional distinctions in

SSS—cardiometabolic risk relationships by race/ethni-
city and sex.

The Present Study

The National Longitudinal Study of Adolescent to Adult
Health (Add Health) provides a unique opportunity to
investigate race/ethnicity and sex intersectionality po-
tentially differentiating SSS—cardiometabolic risk re-
lationships, as the cohort comprises a diverse sample
of U.S. young adults for whom cardiometabolic dis-
ease prevention is warranted. Previous work in the co-
hort showed that mean SSS in relation to U.S. society
did not differ by sex [43]. SSS was inversely associated
with BMI, and this association was partially explained
(48.6%) by both respondent and parental objective SES
indicators [44]. The authors concluded that SSS seems
to encapsulate social and economic aspects of the lived
experience that are not captured by traditional objective
SES [44]. SSS was also inversely associated with hsCRP,
independent of objective SES measures, but only among
males [43]. Yet, these studies did not consider both sex
and race/ethnicity differences, which may help eluci-
date nuances that can inform how to conceptualize
and address health disparities. An investigation of life
course SES and a cardiovascular risk score in Add
Health found stark heterogeneity by race/ethnicity and
sex [45], and Perreira et al. previously observed in Add
Health that darker (interviewer-ascribed) skin color
was associated with higher BMI and odds of obesity
among women but not men [46]. These findings further
justify the need for an intersectional approach, consid-
ering both race/ethnicity and sex. Thus, the objective of
our study was to investigate the cross-sectional associ-
ations of SSS in relation to others in the United States
with cardiometabolic risk markers (waist circumference,
BMI, blood pressure, high-density lipoprotein chol-
esterol (LDL-C), triglycerides (TG), hsCRP, glycated
hemoglobin, and glucose) by both race/ethnicity and sex
in the Add Health cohort.

Methods
Participants

We used publicly available cross-sectional data from
Wave IV of the National Longitudinal Study of
Adolescent to Adult Health (Add Health), a nation-
ally representative sample of U.S. adolescents be-
ginning in grades 7-12 during the 1994-1995 school
year (n = 20,745) and followed up through 2016-2018
(Wave V) [47]. The purpose of Add Health is to in-
vestigate multi-level influences on adolescent health,
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health behaviors, and well-being and how these relate
to health and well-being during transition into adult-
hood. Wave IV, conducted in 2008, sought to inves-
tigate trajectories of development and health from
adolescence to young adulthood (24-32 years), and
was the first time that biological markers of health and
disease were incorporated (n = 5,114) [47]. Data for
the current analyses were secondary and had no per-
sonal identifiers; thus, the analyses were exempt from
Institutional Review Board approval.

Race/Ethnicity

In Wave I, respondents self-reported Hispanic or
Latino ethnicity and race (White, Black or African
American, American Indian or Native American,
Asian or Pacific Islander, or Other). If respondents
reported Hispanic/Latino or Asian/Pacific Islander
race/ethnicity, they were then asked about their spe-
cific heritage (e.g., Mexican/Mexican American,
Cuban/Cuban American, Chinese, Filipino). We used
this self-reported race/ethnicity data to categorize
respondents into the following mutually exclusive
categories: NHW, NHB, non-Hispanic Asian/Pacific
Islander (NHA), non-Hispanic Multiracial (NHM),
and Hispanic. Because there were few respondents re-
porting American Indian or Native American (n = 23)
or Other (n = 55), they were excluded from the ana-
lyses to ensure adequate power to detect potential
interactions with SSS, race/ethnicity, and sex.

Subjective Social Status

Computer-assisted interviews were used to administer
the survey portion of data collection, including SSS.
SSS was assessed using the original MacArthur Scale
of SSS [11, 12]. Respondents were given a drawing of
a ladder with 10 rungs, with the following instructions
[11]: “Think of this ladder as representing where people
stand in the United States. At the top of the ladder (step
10) are the people who have the most money and educa-
tion, and the most respected jobs. At the bottom of the
ladder (step 1) are the people who have the least money
and education, and the least respected jobs or no job.
Where would you place yourself on this ladder? Pick
the number for the step that shows where you think you
stand at this time in your life, relative to other people
in the United States.” Thus, SSS was appraised within a
range of 1-10, with higher steps (values) on the ladder
indicating higher perceived social status and lower steps
(values) on the ladder indicating lower perceived social
status. For descriptive purposes, we created a categorical
variable for SSS based on the median score (4.5) for the
sample: <5, 5, >5.

Cardiometabolic Measures

Immediately after completing the survey, interviewers
collected physical measurements and biological speci-
mens, using standardized protocols, including height
(cm), weight (kg), waist circumference (cm), and systolic
and diastolic blood pressure (SBP and DBP; mmHg).
Measured height and weight were used to calculate BMI
as kg/m”. Blood pressure was measured three times with
a validated automatic device, and the second and third
measures were averaged [48]. Respondents provided
dried blood spots for total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C), LDL-C, TC-HDL-C
ratio (TC-HDL), TG, hsCRP (mg/L), glycated hemo-
globin (HbAlc; %), and glucose (mg/dL) [49]. All lipid
values were rank ordered and categorized into deciles,
with higher deciles representing higher values [50].

Covariates

Covariates we considered included sex, age, childhood
household income, maternal educational attainment,
household income, educational attainment, depres-
sion, and perceived discrimination. We used house-
hold income and the respondent’s maternal educational
attainment, both reported at Wave 1, to account for
life course SES. Respondents self-reported whether
or not they had ever been diagnosed with depression.
Perceived discrimination was captured with the general
question, “In your day-to-day life, how often do you
feel you have been treated with less respect or courtesy
than other people,” with response options never, rarely,
sometimes, or often.

Analyses

Our analytical sample included females and males at
Wave 1V of data collection. We excluded respondents
(n = 267) who were missing race/ethnicity data, reported
race/ethnicity as American Indian or Native American
or Other, or reported being pregnant. Of the respond-
ents in our analytical sample (n = 4847), the following
proportion of analytical variables were missing com-
pletely at random or at random: 0.02% (age, depression,
education), 0.2% (SSS), 1% (waist circumference, BMI),
3% (SBP, DBP), 7% (Wave IV income), 9% (maternal
education, HbAIc¢), 11% (glucose, hsCRP), 12% (TC),
13% (HDL-C, TC-HDL-C ratio), 17% (LDL), and 23%
(Wave I income). These missing data were imputed with
multiple imputation for chained equations using classi-
fication and regression trees. We first tested unadjusted
differences in participants’ characteristics by race/ethni-
city and by SSS category using Rao-Scott chi-square tests
for categorical variables and ANOVA for continuous
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variables. Next, we tested unweighted correlations be-
tween SSS and objective SES measures for the analytical
sample and by sex and race/ethnicity of the analytical
sample. We then used generalized least square means
linear regression to test the intersectional relationships
of objective SES with SSS by including a three-way
interaction term between each objective SES indicator,
sex, and race/ethnicity, adjusted for age and depression.
The generalized least square means procedure is both
robust in smaller sample sizes (e.g., 50) and provides
control over Type-1 error, providing adequate power to
detect main and interaction effects that were of interest
[51]. Models with significant interactions were stratified
by sex and race/ethnicity to estimate mean SSS by each
level of the SES indicator. Next, we used generalized
least square means linear regression to test relation-
ships between SSS and individual cardiometabolic risk
markers. HbAlc, glucose, and hsCRP values were log-
transformed to restore normality. Because of potential
distinctions of the SSS—cardiometabolic risk relation-
ship by race/ethnicity and sex, we tested a three-way
interaction between SSS, race/ethnicity, and sex. As
some sample sizes by race/ethnicity were small, sig-
nificance was set at p < .10 for three-way interactions.
Linear regression models with significant interactions
were stratified first by sex and then by race/ethnicity,
to further explore the interactions. When models were
stratified by race/ethnicity we included an interaction
term between SSS and sex. When models were stratified
by sex, we included an interaction term between SSS
and race/ethnicity. This approach parallels previous
analyses in Add Health that stratified models by race/
ethnicity and included a SES—sex interaction to investi-
gate race/ethnicity and sex differences in the relationship
between life course SES and cardiovascular risk [45].
Model 1 was adjusted for age, sex, and race/ethnicity.
Model 2 was adjusted for Model 1 covariates plus child-
hood household income (reported by parents at Wave
1), maternal educational attainment (reported at Wave
1), household income, and educational attainment.
Childhood household income and maternal educational
attainment captured SES in childhood, which has been
found to contribute to SSS rankings later in life [15],
including in the Add Health cohort [44]. Depression and
perceived discrimination were tested in all models and
retained if significant or if they appreciably changed
the SSS—cardiometabolic risk relationship. Depression
is often associated with both SSS and cardiometabolic
risk markers, and previous work in Add Health dem-
onstrated that depression is likely not on the pathway
between SSS and hsCRP [43] or SSS and BMI [44],
indicating it may instead be a confounder. All statistical
tests accounted for complex survey design and sampling
weights using SAS version 9.4. Significance was set at p
< .05 for main effects.

Results
Participant Characteristics

Socioeconomic characteristics, lifestyle behaviors, and
health outcomes differed by race/ethnicity for females
(Table 1) and males (Table 2). Mean SSS among females
differed by race/ethnicity, with NHM having the lowest
and NHA having the highest SSS. NHA females tended
to have higher household income, and NHW and NHA
females tended to have higher educational attainment.
All cardiometabolic markers varied significantly by race/
ethnicity. NHA had the smallest mean waist circum-
ference and smallest proportion classified with obesity,
whereas NHB and NHM females had the highest mean
waist circumference and highest proportion classified
with obesity. NHB females had the highest mean SBP
and DBP, HbAlc, and hsCRP, and the lowest mean TG
decile and TC decile. NHA females had the lowest mean
SBP, DBP, and hsCRP and the highest mean TC decile
and LDL decile.

Among males, NHA males had the highest and NHM
males had the lowest mean SSS. NHA males also tended
to report higher household income and educational at-
tainment compared with all other racial/ethnic groups.
Some cardiometabolic markers also differed by race/eth-
nicity for males. NHA males had the lowest mean waist
circumference and the lowest proportion classified with
obesity, whereas Hispanic males had the highest mean
waist circumference and the highest proportion classi-
fied with obesity. NHA males also had the lowest mean
hsCRP and highest mean TG decile, whereas NHB males
had the highest mean hsCRP and the lowest mean TG
decile. NHB males also had the highest mean HbAlc.

Socioeconomic characteristics and health outcomes
also differed by SSS score (Table 3). Individuals reporting
low (<5) SSS scores tended to report lower household in-
come and lower educational attainment, and to be NHB
or NHM. Individuals with low SSS also had a higher
proportion of having been diagnosed with depression
and to having sometimes or often experienced perceived
discrimination. Those reporting low SSS also tended to
be classified with obesity and had higher mean waist cir-
cumference, SBP, DBP, TG decile, HbAlc, and hsCRP.

Intersectional Associations Between Objective
Socioeconomic Status and Subjective Social Status

In unweighted correlation analyses, all measures of
subjective and objective social status were signifi-
cantly intercorrelated for the total analytical sample,
for females, for males, for NHW, and for NHB
(Supplementary Material 1). Correlations were less con-
sistent for NHA, Hispanics, and NHM. In regression
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Table 1. Weighted characteristics by race/ethnicity for females in Wave IV of the National Longitudinal Study of Adolescent to Adult
Health Study (2008)
Non-Hispanic Non-Hispanic Non-Hispanic Hispanic Non-Hispanic
White Black Asian/Pacific Multiracial
Islander

Characteristic (n=1,503) (n = 604) (n=162) (n=263) n=99) p-value

Age 28.2(28.0-28.5) 28.5(28.1-28.9) 28.9(28.3-29.5) 28.2(27.8-28.7) 28.2(27.7-28.6) 12

Subjective social status scale® 5.0 (4.9-5.2) 4.8 (4.6-5.0) 5.7(5.3-6.2) 4.8 (4.5-5.0) 4.1 (3.7-4.5) <.0001

Household income at Wave [ <.0001
<$22,000 18.7 (15.8-21.6) 46.2 (40.3-52.1) 25.9 (14.5-37.2) 40.0 (33.8-46.2) 26.4 (12.7-40.0)
$22,001-$40,000 28.5(25.6-31.4) 28.0 (24.0-32.0) 20.0 (8.5-31.5) 33.9 (28.2-39.6) 27.0 (15.7-38.3)
$40,001-$60,000 27.0 (24.2-29.7) 14.3 (10.7-17.9) 34.4(21.3-47.6) 14.7 (10.5-18.9) 31.8(20.0-43.5)
<$60,000 25.8 (21.6-30.0) 11.5(7.4-15.5) 19.7 (7.8-31.6) 11.4 (7.8-31.6) 14.9 (6.5-23.2)

Household income <.0001
<$39,999 33.7(30.1-37.2) 59.8 (53.7-65.8) 24.8 (13.9-35.6) 35.2(28.3-42.1) 51.7 (38.6-64.7)
$40,000-$74,999 37.0 (33.9-40.0) 27.8 (23.6-31.9) 24.4(11.5-37.4) 36.4 (30.1-42.8) 24.5(14.0-35.1)
>$75,000 29.4(25.8-32.9) 12.5(7.7-17.2) 50.8 (37.5-64.2) 28.4(22.0-34.8) 23.8 (13.7-33.9)

Maternal educational <.0001
attainment
Less than high school 10.9 (8.6-13.1) 16.0 (11.4-20.6) 22.5(9.2-35.9) 43.7 (36.6-50.9) 21.5(11.3-31.7)
diploma/GED
High school diploma/GED 46.7 (42.8-50.5) 49.7 (43.5-55.9) 17.7 (6.7-28.7) 34.7 (28.4-41.0) 42.9 (29.2-56.5)

Some college 13.0 (10.9-15.1) 14.2 (10.2-18.3) 9.9 (3.1-16.6) 10.6 (6.4-14.8) 15.2 (6.8-23.5)
College graduate or higher 29.5(25.5-33.5) 20.0 (15.3-24.7) 49.9 (34.2-65.6) 11.0 (6.3-15.7) 20.5 (11.0-30.0)

Educational attainment <.0001
Vocational/technical training 26.1(22.7-29.5) 39.1 (32.0-46.3) 19.9 (8.1-31.6) 43.4 (36.4-50.4) 35.6 (25.1-46.0)
or less

Some college 35.5(32.1-38.9) 35.7 (31.2-40.2) 29.7 (17.4-42.1) 34.1(27.3-40.9) 43.6 (32.8-54.4)
College graduate or higher 38.4(33.8-42.9) 25.2(18.5-31.9) 50.4 (31.9-69.0) 22.5(16.0-29.1) 20.8 (10.0-31.6)

Ever diagnosed with depression 25.8 (22.9-28.8) 13.4(9.9-16.8) 12.3(1.9-22.8) 18.2 (12.6-23.8) 36.1 (24.7-47.5) <.0001

Perceived discrimination® .01
Never 31.5(29.1-22.8) 31.6 (26.1-37.2) 21.7(11.2-32.2) 33.6 (26.9-40.2) 18.5(10.1-27.0)

Rarely 44.8 (42.1-47.5) 36.8 (32.5-41.0) 50.7 (34.7-66.6) 38.1(31.0-45.3) 45.7 (34.2-57.1)
Sometimes/Often 23.7(21.2-26.2) 31.6 (26.7-36.5) 27.6 (16.7-38.5) 28.3 (21.1-35.5) 35.8(22.2-49.4)

Waist circumference (cm) 96.3 (94.9-97.7) 102 (100-104) 89.6 (84.2-95.1) 95.8 (93.6-98.0) 102 (97.8-106) <.0001

Body mass index category <.0001
Underweight (<18.5 kg/m?) 2.2(1.4-3.0) 1.3(0.3-2.3) 3.4 (0-10.2) 1.8(0.1-3.4) 1.3(0-3.7)

Normal (18.5-24.9 kg/m?) 38.9 (35.0-42.8) 20.3 (16.7-23.8) 46.3 (27.9-64.7) 30.0 (23.7-36.3) 27.9 (17.3-38.5)
Overweight (25-29.9 kg/m?) 23.6 (20.5-26.6) 25.8(21.8-29.9) 31.8 (17.1-46.5) 27.3(21.5-33.1) 21.8 (12.7-30.9)
Obesity (230 kg/m?) 35.3(32.0-38.6) 52.6 (48.9-56.4) 18.5(7.8-29.2) 40.9 (33.6-48.1) 49.1 (36.4-61.8)

Systolic blood pressure (mmHg) 120 (119-121) 125 (123-126) 117 (113-121) 119 (117-121) 119 (116-122) <.0001

Diastolic blood pressure 77.0 (76.4-71.7) 80.2 (78.9-81.6) 76.3 (73.9-78.6) 76.5 (74.7-78.3) 77.4 (75.1-79.7) .0002
(mmHg)

Triglyceride decile® 5.1(4.9-5.3) 4.0 (3.8-4.3) 4.9 (3.9-6.0) 5.4 (5.0-5.7) 5.2 (4.6-5.7) <.0001

Total cholesterol decile® 5.5(5.4-5.7) 4.8 (4.5-5.1) 5.7 (5.0-6.4) 5.1 (4.6-5.5) 5.1(4.4-5.8) .0004

High-density lipoprotein 6.0 (5.8-6.2) 5.6 (5.4-5.9) 5.9 (5.2-6.6) 5.4 (5.0-5.8) 5.9(5.2-6.6) .04
cholesterol decile®

Low-density lipoprotein 5.5(5.3-5.6) 5.1(4.9-5.4) 5.7(4.9-6.4) 5.1(4.7-5.5) 5.0 (4.3-5.6) .08
cholesterol decile®

Total cholesterol-HDL-C ratio 5.0 (4.9-5.2) 4.8 (4.5-5.1) 5.1(4.3-5.9) 5.3(4.8-5.7) 4.7 (4.1-5.3) .28
decile®

Glucose (mg/dL) 104 (102-105) 104 (100-109) 107 (98.3-115) 107 (103-111) 110 (104-117) 20

Glycated hemoglobin (%) 5.4 (5.4-5.5) 5.9 (5.8-6.0) 5.7(5.4-5.9) 5.6 (5.5-5.6) 5.6 (5.4-5.7) <.0001

C-reactive protein (mg/L) 5.6 (5.2-6.0) 7.9 (6.8-9.0) 4.0 (2.4-5.5) 6.7 (5.2-8.3) 6.5 (4.8-8.1) .0001

Data shown as (mean [95% CI] or % [95% CI]). CI confidence interval; HDL-C high-density lipoprotein cholesterol.

“Higher steps on the subjective social status ladder indicate higher perceived social status. Lower steps on the ladder indicate lower per-

ceived social status (range: 1-10).

PResponse to the question, “In your day-to-day life, how often do you feel you have been treated with less respect or courtesy than other

people?”

“Values were rank ordered and categorized into deciles. Higher deciles represent higher values (range: 1-10).
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Table 2. Continued

Non-Hispanic
Multiracial

Hispanic

Non-Hispanic Asian/
Pacific Islander

Non-Hispanic

Black

Non-Hispanic

White

p-value

(n=282)

(n = 245)

(n=067)

(n=497)

(n = 1425)

Characteristic

27

5.2 (4.5-5.8)

5.5(5.1-5.9)

5.7 (4.9-6.6)

5.3(5.0-5.6)
5.1 (4.7-5.6)

5.4(5.1-5.8)

5.7(5.5-5.9)

Total cholesterol decile®

25

4.6 (3.9-5.3)

4.5(4.1-5.0)

4.5(3.6-5.4)
5.8(5.1-6.5)

5.0 (4.8-5.2)

High-density lipoprotein cholesterol decile®

.55
.09

5.2 (4.5-5.8)

5.3(4.9-5.7)
6.3(5.9-6.7)
114 (107-122)
5.8 (5.6-6.0)
4.0 (3.2-4.9)

5.6(5.4-5.8)
6.1 (5.9-6.3)
110 (109-112)
5.5(5.5-5.6)
3.1(2.8-3.4)

Low-density lipoprotein cholesterol decile®
Total cholesterol-HDL-C ratio decile®

Glucose, mg/dL

5.9(5.2-6.5)
109 (106-112)
5.7(5.6-5.8)
3.0(1.9-4.1)

6.6 (5.9-7.4)

5.6(5.2-6.0)
108 (103-113)

48

108 (102-114)
5.6(5.5-5.7)

<.0001
.0002

6.0 (5.8-6.1)

Glycated hemoglobin, %

1.8 (1.3-2.4)

4.2(3.2-5.2)

C-reactive protein, mg/L

Data shown as (mean [95% CI] or % [95% CI]). CI confidence interval; HDL-C high-density lipoprotein cholesterol.

*Higher steps on the subjective social status ladder indicate higher perceived social status. Lower steps on the ladder indicate lower perceived social status (range: 1-10).

PResponse to the question, “In your day-to-day life, how often do you feel you have been treated with less respect or courtesy than other people?”

“Values were rank ordered and categorized into deciles. Higher deciles represent higher values (range: 1-10).

models, all three-way interactions between individual
objective SES indicators, sex, and race/ethnicity were
statistically significant: household income at Wave
1 (p = .03), current household income (p = .02), ma-
ternal educational attainment (p < .0001), and current
educational attainment (p = .09). When models were
stratified by sex and race/ethnicity, each objective SES
measures demonstrated a strong graded relationship
with SSS for NHW females and males (Supplementary
Material 2). For NHB females, higher household in-
come and educational attainment were associated with
higher mean SSS. Only higher educational attainment
was associated with higher mean SSS for NHB males.
For NHA females, Wave I and current household in-
come and educational attainment appeared to have a
graded relationship with SSS, although these did not
always reach statistical significance. The relationships
were less consistent for NHA males. For Hispanic fe-
males and males, higher household income and edu-
cational attainment were associated with higher mean
SSS. Higher household income at Wave I was also re-
lated to higher mean SSS among Hispanic males. For
NHM females, higher educational attainment was asso-
ciated with higher mean SSS, and higher household in-
come appeared to have a graded relationship with mean
SSS, though the association was not significant. All ob-
jective SES indicators appeared to have a graded rela-
tionship with mean SSS for NHM males, though only
household income and educational attainment reached
statistical significance in relation to SSS.

Three-Way Interactions of Subjective Social Status, Sex,
and Race/Ethnicity on Cardiometabolic Risk Factors

Five of the three-way interactions (SSS-race/ethnicity—
sex) tested in minimally adjusted models were statistic-
ally significant: waist circumference (p < 0.0001), BMI (p
<0.0001), SBP (p <£0.0001), DBP (p =.0004), and HDL-C
(p = .07) (Supplementary Material 3). We explored these
significant three-way interactions by stratifying models,
as reported below.

Interaction of Subjective Social Status and Sex on
Cardiometabolic Risk Markers, Stratified by Race/
Ethnicity

In models stratified by race/ethnicity with an inter-
action term between SSS and sex, SSS had a stronger
inverse relationship with waist circumference (p = .005)
and BMI (p = .003) for NHW females, compared with
NHW males, before and after adjustment for objective
SES (Table 4). Figure 1 displays the adjusted mean waist
circumference and BMI for NHW females and males at
each step on the SSS.


http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaab025#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaab025#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaab025#supplementary-data
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Table 3. Weighted characteristics by subjective social status score for adults in Wave IV of the National Longitudinal Study of Adolescent

to Adult Health Study (2008)

Subjective Social Status Score®

<5 5 >5

Characteristic n=1,796 n=1,313 n=1,738 p-value
Age, years 28.4 (28.1-28.6) 28.3 (28.0-28.5) 28.5(28.2-28.7) 11
Female 47.2 (44.6-49.8) 51.3(48.5-54.1) 45.5 (42.2-48.8) .02
Household income at Wave 1 <.0001

<$22.,000 47.2 (43.7-50.7) 27.1(24.9-29.4) 25.7 (22.6-28.7)

$22,001-$40,000 40.8 (37.5-44.1) 29.4 (26.4-32.3) 29.8 (26.9-32.8)

$40,001-$60,000 34.1 (30.9-37.2) 26.6 (23.8-29.3) 39.4(35.9-42.8)

<$60,000 25.1(21.4-28.8) 24.1 (20.7-27.5) 50.8 (46.0-55.5)
Household income <.0001

<$39,999 50.7 (48.0-53.5) 31.9 (28.7-35.2) 20.7 (17.4-24.1)

$40,000-$74,999 35.2(33.0-37.3) 40.3 (36.8-43.8) 32.8(29.8-35.8)

>§75,000 14.1 (12.1-16.1) 27.8 (24.7-30.8) 46.5 (43.2-49.8)
Maternal educational attainment <.0001

Less than high school diploma/GED 19.1 (16.4-21.7) 15.8 (12.5-19.2) 9.1(6.9-11.2)

High school diploma/GED 48.6 (45.7-51.5) 46.6 (43.2-50.0) 39.5(35.3-43.7)

Some college 12.0 (10.4-13.6) 12.3(10.1-14.5) 14.5(12.7-16.4)

College graduate or higher 20.3 (17.7-22.9) 25.3(21.6-28.9) 36.9 (32.3-41.5)
Educational attainment <.0001

Vocational/technical training or less 49.2 (45.6-52.7) 37.3(33.541.2) 23.5(19.7-27.4)

Some college 36.1 (33.3-38.8) 36.2 (33.3-39.0) 26.6 (23.8-29.5)

College graduate or higher 14.8 (12.3-17.3) 26.5(23.2-29.8) 49.8 (44.7-55.0)
Race/ethnicity <.0001

Non-Hispanic White 65.4 (59.4-71.5) 66.4 (59.6-73.1) 72.2 (66.1-78.2)

Non-Hispanic Black 17.8 13.0-22.7) 15.6 (10.9-20.4) 12.6 (8.2-17.0)
Non-Hispanic Asian/Pacific Islander 1.5(0.7-2.3) 1.9 (0.8-2.9) 3.5(1.8-5.1)

Hispanic 11.0 (7.5-14.5) 13.3 (8.7-18.0) 9.6 (6.3-13.0)

Non-Hispanic Multiracial 4.2(3.1-5.3) 2.8 (1.8-3.8) 2.1(1.4-2.8)
Ever diagnosed with depression 49.0 (45.4-52.6) 25.9 (22.7-29.0) 25.2(21.5-28.9) <.0001
Perceived discrimination” <.0001

Never 23.8 (21.7-26.0) 29.8 (26.8-32.8) 38.6 (35.8-41.5)

Rarely 42.6 (40.0-45.2) 47.2 (44.1-50.3) 44.5 (41.3-47.6)

Sometimes/often 33.6 (31.0-36.2) 23.0 (20.4-25.6) 16.9 (14.7-19.1)
Waist circumference, cm 101 (99.7-102) 98.6 (97.5-99.7) 96.2 (95.2-97.2) <.0001
Body mass index category <.0001

Underweight (<18.5 9 kg/m?) 1.6 (0.9-2.3) 1.9 (0.8-3.0) 1.2 (0.6-1.8)

Normal (18.5-24.9 kg/m?) 29.2 (26.6-31.7) 27.9 (25.1-30.7) 35.4(31.7-39.1)

Overweight (25-29.9 kg/m?) 27.9 (25.7-30.0) 32.1(29.2-35.0) 31.9 (28.5-35.3)

Obesity (230 kg/m?) 41.4 (38.6-44.1) 38.1(34.8-41.4) 31.5(28.7-34.6)
Systolic blood pressure, mmHg 127 (126-128) 125 (124-126) 124 (124-125) .04
Diastolic blood pressure, mmHg 80.5(79.9-81.2) 79.8 (79.1-80.4) 79.0 (78.5-79.6) .0004
Triglyceride decile® 5.7(5.5-5.9) 5.5(5.3-5.7) 5.4(5.2-5.5) .01
Total cholesterol decile® 5.5(5.3-5.7) 5.5(5.3-5.7) 5.4 (5.3-5.6) .79
High-density lipoprotein cholesterol decile 5.3(5.2-5.5) 5.5(5.3-5.7) 5.4 (5.2-5.6) .52
Low-density lipoprotein cholesterol decile® 5.4 (5.3-5.6) 5.5(5.3-5.6) 5.5(5.3-5.6) .94
Total cholesterol-HDL-C ratio decile® 5.7 (5.5-5.8) 5.5(5.3-5.7) 5.5(5.3-5.7) 22
Glucose, mg/dL 109 (107-111) 107 (106-109) 107 (105-108) 15
Glycated hemoglobin, % 5.6 (5.6-5.7) 5.6 (5.5-5.6) 5.5(5.5-5.6) .0002
C-reactive protein, mg/L 5.4(4.9-5.9) 4.5 (4.0-5.0) 3.9(3.5-4.3) <.0001

Data shown as (mean [95% CI] or % [95% CI]). CI confidence interval; HDL-C high-density lipoprotein cholesterol.
“Subjective social status scores were categorized based on the weighted median score (4.5) for the sample.

PResponse to the question, “In your day-to-day life, how often do you feel you have been treated with less respect or courtesy than other

people?”

“Values were rank ordered and categorized into deciles. Higher deciles represent higher values (range: 1-10).
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Fig. 1. Adjusted mean waist circumference and body mass index for each step of subjective social status among non-Hispanic White
females and males in Wave IV of the National Longitudinal Study of Adolescent to Adult Health Study (2008). Adjusted for age, sex,
childhood household income, maternal education, adulthood household income, and educational attainment, with an interaction term

between subjective social status and sex.

When modeling DBP in the sex-stratified model, the
SSS-race/ethnicity interactions were significant for fe-
males (p =.0001), but not males (p = 1.0) before adjusting
for objective SSS. Compared with NHW females, SSS
was positively associated with DBP for NHB females (p
<.0001). After adjustment for objective SES, the inter-
action was no longer significant for females (p = .42), al-
though SSS tended to have a positive relationship with
DBP for NHB compared with NHW females (p = .10).
Notably, after adjustment for objective SES, the SSS-
race/ethnicity interaction was marginally significant
for males (p = .07). Compared with NHW males, SSS
was positively associated with DBP among NHB males
(p = .01) (Fig. 4).

For HDL-C in sex-stratified models, the interaction
of SSS and race/ethnicity was not statistically significant
for either sex before (females: p = .44, males: p = .34) or
after (females: p = .76, males: p = .35) adjustment for
objective SES.

Discussion

In a sample of diverse young adults, objective SES indi-
cators were more strongly related to SSS among NHW
females and males, with less consistent relationships
among NHB, NHA, Hispanic, and NHM females and
males. This aligns with other studies showing that the
information used to evaluate SSS may vary by race
and ethnicity [21, 25, 42]. Some differences in associ-
ations of SSS with cardiometabolic risk markers were
observed by sex within NHW and Hispanic adults, but
not within other ethnic/racial groups. Specifically, SSS
had a stronger inverse relationship with waist circum-
ference and BMI for NHW females, compared with
NHW males, independent of objective SES. SSS had a
weaker inverse association with HDL-C for NHW and
Hispanic females, compared with their male counter-
parts, independent of objective SES. SSS also tended to
have a stronger positive relationship with SBP for NHA
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Fig. 2. Adjusted mean high-density lipoprotein cholesterol decile for each step of subjective social status among Hispanic and non-
Hispanic White females and males in Wave IV of the National Longitudinal Study of Adolescent to Adult Health Study (2008).
Adjusted for age, sex, childhood household income, maternal education, adulthood household income, and educational attainment, with

an interaction term between subjective social status and sex.

females, compared with NHA males, although the inter-
action did not reach statistical significance. Some differ-
ences in associations of SSS with cardiometabolic risk
markers were observed by race/ethnicity within females
for SBP, and within males for DBP. SSS had a weaker in-
verse association with SBP for NHA and NHM females,
compared with NHW females. Similarly, SSS had a
weaker inverse association with DBP for NHB compared
with NHW males. Notably, SES indicators appeared to
explain some of the relationship of SSS to waist circum-
ference and BMI among NHB females, compared with
NHW females, and the relationship of SSS with DBP
among NHB males, compared with NHW males.

These findings contribute to limited evidence on
the relationship between SSS and cardiometabolic risk
markers in racially/ethnically diverse adults. Previous
findings on SSS and cardiometabolic risk factors by

race/ethnicity are limited and mixed, though there ap-
pears to be stronger relationships among Whites than
among ethnic/racial minorities [18, 42, 52], which sup-
ports some of our findings in a nationally representative
sample of young adults. Across the few studies with di-
verse samples, SSS has been shown to be inversely as-
sociated with BMI [38, 44], hsCRP [43], and odds of
metabolic syndrome, hypertension, and high waist cir-
cumference [53]. SSS has been shown to be associated
with physical and mental health, independent of ob-
jective SES, in nationally representative and community-
based samples of Black, Asian, and Hispanic/Latino
adults [40, 54, 55]. SSS was previously found to have a
stronger association with self-reported health compared
with biologically based assessments of health in diverse
samples [13], which may explain some of the differences
across studies.
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Fig. 3. Adjusted mean systolic blood pressure for each step of subjective social status among non-Hispanic Asian, Multiracial, and
White females in Wave IV of the National Longitudinal Study of Adolescent to Adult Health Study (2008). Adjusted for age, sex, depres-
sion, childhood household income, maternal education, adulthood household income, and educational attainment, with an interaction

term between subjective social status and race/ethnicity.
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Fig. 4. Adjusted mean diastolic blood pressure for each step of subjective social status among non-Hispanic Black and White males in
Wave IV of the National Longitudinal Study of Adolescent to Adult Health Study (2008). Adjusted for age, sex, depression, childhood
household income, maternal education, adulthood household income, and educational attainment, with an interaction term between sub-

jective social status and race/ethnicity.

Yet, differences in SSS—cardiometabolic risk marker
relationships may also stem from race/ethnicity as a
proxy for the psychosocial context [56], including unique
contributors to SSS within racial/ethnic groups and dis-
tinctions in the SSS comparison group used within ra-
cial/ethnic groups. In our study, traditional SES markers
were more strongly associated with SSS among NHW
adults compared with NHB, NHA, Hispanic, and
NHM adults. Objective measures of SES may be a less
salient factor for non-Whites in determining SSS [28,
29, 42, 57-60]. Higher SSS has been shown to be as-
sociated with higher levels of resilience among Black

women [26] and higher likelihood of speaking English
among Mexican-heritage adults [28, 29], potential pro-
tective factors worth exploring in future studies on SSS
and cardiometabolic risk. Shaked et al. argued that, be-
cause of stigmatization, Blacks may be making in-group
and not out-group comparisons [25], which could im-
prove SSS ratings. Similarly, among Mexican-heritage
adults in low-income neighborhoods in Texas, those
more likely to speak English and be U.S. born tended to
compare themselves to people in the United States, while
their counterparts tended to compare themselves to
Mexicans in the United States or to Mexicans in Mexico
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[29]. Future work necessitates exploring these additional
intersectionalities in SSS correlates and comparison
groups, as well as comparing the utility of the societal
(U.S.) SSS versus the community SSS in explaining
cardiometabolic risk markers. Some research indicates
that community, versus societal, SSS may have a stronger
association with access to health care [61], psychosocial
health [22], and sympathetic nervous system receptor
signaling [62], which can affect cardiometabolic risk.
Our findings advance the understanding of SSS-
cardiometabolic risk marker relationships by consid-
ering intersectional differences by both race/ethnicity
and sex in a diverse sample, of which limited evidence
exists [40, 42]. Furthermore, our sample of young adults
(24-32 years) allows for early indication of the role of
SSS in shaping cardiometabolic risk before clinical
chronic disease manifests. Most intersectional research
on social status and cardiometabolic risk to date has
been conducted in samples inclusive of middle-aged and
older adults, which may help explain our limited find-
ings, as cardiometabolic risk factors are more likely to
be present with increasing age. For example, SSS was in-
versely associated with insulin resistance among Black
women, but not Black men, in a community sample of
U.S. adults (21-95 years) [40], a relationship we did not
observe in our younger sample. Adiposity, blood pres-
sure, and HDL-C may be cardiometabolic risk factors
that present earlier, as we noted intersectional differ-
ences. Similar to our study, in a U.S. community sample
of Black and White adults (33-48 years), lower SSS was
associated with hypertension for White men and women
and Black women, but not Black men, and the relation-
ship only persisted for White men after adjusting for
all objective SES markers [42]. Furthermore, our docu-
mented associations between SSS and cardiometabolic
risk were not in the expected direction for several rela-
tionships, including SBP for NHA females versus males,
HDL-C for NHW and Hispanic males versus females,
and to some extent for waist circumference among NHW
males versus females. Some evidence suggests that so-
cial status may have a stronger inverse relationship with
body weight over time for NHW females, compared
with NHW males [63]. Increases in objective SES among
racial/ethnic minority adults do not appear to have a
clear graded relationship with physical health as it does
among White adults, suggesting “diminishing returns”
[6, 7, 64]. Nationally representative data have shown
that increases in household income are associated with
increased odds of smoking, a behavioral risk factor of
hypertension, among Chinese American, compared with
White American adults [65]. One possible explanation is
that discrimination may be a more salient factor among
racial/ethnic minority adults of higher, versus lower,
SES [66], which subsequently may promote poor health

behaviors [67, 68] and poor physical health [7, 69]. We
tested perceived discrimination in all of our models, but
only retained it in one (model for TG decile). Although
a previous study did not find that perceived racial dis-
crimination confounded or moderated the relationship
between SSS and insulin resistance among Black adults
[40], additional research testing how intersectionalities
of objective SES, race/ethnicity, and sex shape the rela-
tionship between SSS and cardiometabolic risk marker
relationships are needed.

SSS may also influence cardiometabolic risk through
other pathways in diverse young adults, including psy-
chological traits [11, 44], biological mechanisms [70, 71],
and lifestyle behaviors [44, 72, 73]. For this reason, we did
not adjust for these factors in our analyses. Life course
experiences may also shape the SSS-health relation-
ship [74, 75]. For example, a high-to-low SSS trajectory,
but not baseline SSS, was associated with lower BMI
among Black, but not White, adolescents over a 10-year
follow-up period transitioning to young adulthood upon
adjusting for baseline adiposity. However, lower baseline
SSS or having a high-to-low SSS trajectory were associ-
ated with higher depressive symptoms among Whites, a
relationship that did not persist for Blacks [74]. Together,
these findings emphasize that health disparities research
will benefit from future work that thoroughly investi-
gates the longitudinal role of the psychosocial context in
shaping SSS and health outcomes [56].

Our study had several limitations. First, the
cross-sectional design of our study precludes determining
the direction of the SSS—cardiometabolic risk marker
relationships. These relationships may not be causal,
but instead reciprocal [76]. Additionally, these ana-
lyses employed the U.S. SSS, which uses the nationwide
population as the referent group, and may not be ap-
propriate for all racial/ethnic groups. Community SSS
may be more related to self-perceptions and psycho-
social factors in women, though SSS scores do not ap-
pear to differ by race/ethnicity when using more distal
referents, like broader U.S. society [59]. Tang et al. also
argued that objective measures of SES may be on the
pathway linking SSS and cardiometabolic risk, rather
than objective measures being a confounder [18]. Thus,
including objective measures in our models may have
been an overadjustment. Given that our research ob-
jective focused on race/ethnicity and sex differences and
there are clear disparities in objective SES by race/ethni-
city and sex, we deemed it appropriate to adjust for these
in our final models. Race/ethnicity may also be a proxy
for other contextual factors for which we did not adjust,
including cohort effects, acculturation, and racial/ethnic
discrimination. The available measure of depression was
also a limitation, as it was a single-item self-report of ever
experiencing depression, which may have not adequately
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captured current depressive symptoms that would be
correlated with SSS ratings. Similarly, the perceived dis-
crimination measure was a broad single item that may
capture experiences that are not discriminatory, rather
experiences that are perceived as mean or dishonorable
[77]. Last, samples sizes were small for NHA and NHM,
potentially limiting generalizability, although analyses
were weighted to represent the population. Sample sizes
were also not large enough to investigate differences by
self-reported heritage, which may be more meaningful
than heterogenous groupings by race/ethnicity, or by
Native Americans and Alaskan Natives, minority groups
with evidenced cardiometabolic health disparities.

Our analyses also had several notable strengths that
meaningfully contribute to the literature. First, the Add
Health cohort is a large U.S. sample of young adults
from diverse backgrounds. Most other studies have used
local or non-U.S. samples or have not been inclusive
of different races/ethnicities. Exploring the role of SSS
in health necessitates more diverse samples to under-
stand health disparities and promote health equity.
Furthermore, we were able to account for objective meas-
ures of SES across the life course through adjustments
for maternal educational attainment and household
income at baseline (childhood), in addition to young
adults’ current educational attainment and household in-
come. Our analyses also employed objectively measured
cardiometabolic risk factors, instead of self-reported
cardiometabolic conditions. Objective measures are also
important in this context as cardiometabolic conditions
may have not yet manifested in young adulthood.

Our findings provide evidence that SSS is related to
cardiometabolic risk differently depending on race/eth-
nicity and intersectionality of race/ethnicity and sex,
with the most consistent relationships for NHW fe-
males. A prior intersectional study in the Add Health
cohort suggests that SES, including various life course
SES frameworks, may be more influential to the health
of young adult White women born between 1976 and
1984, compared with their White male and racial/
ethnic-minority counterparts [45]. The differences we
documented may indicate distinct pathways of SSS in
cardiometabolic health by intersections of race/eth-
nicity and sex, independent of objective measures of
SES. Opportunities exist in diverse cohorts to elucidate
longitudinal pathways linking SSS to cardiometabolic
risk, which can serve to inform novel approaches to
reducing health inequities. Future research should in-
vestigate these pathways and the determinants of SSS
using an intersectional approach, not only for race/
ethnicity and sex, but also for other intersections of
identity that can affect cardiometabolic health. An
intersectional lens is also warranted for future studies
testing the utility of SSS in clinical and intervention

settings [78], including strengthening SSS as a means
to improve behaviors [79] and tailoring intervention
approaches to level of SSS [80].

Supplementary Material

Supplementary material is available at Annals of Behavioral
Medicine online.
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