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Objective: This study was conducted to quan-
tify the prevalence of metabolic syndrome and
depressive symptoms across racial/ethnic and
socioeconomic strata in a nationally representa-
tive U.S. sample.

Methods: We used National Health and
Nutrition Examination Survey 2017–March 2020
data for participants aged 18 years and older.
Prevalence of depressive symptoms and meta-
bolic syndrome alone and in combination was
measured across racial/ethnic, sex, age, and
income strata. Chi-square tests were used for
between-group comparisons.

Results: Over 7% of sampled adults had comor-
bid depressive symptoms and metabolic syn-
drome, representing 18.3 million Americans.
These conditions were not equally distributed
across racial/ethnic groups (x2¼124.28,
P<.0001). The non-Hispanic Asian group was
least likely to have either condition. Differences by
economic status were also significant (x2¼86.61,
P<.0001). Those in the highest economic group
were least likely to have either or both conditions.

Conclusions: Disparities in comorbid condi-
tions exist across socioeconomic and demo-
graphic strata. Achieving optimal and equitable
health outcomes for people with these comor-
bidities will require “whole-person-in-context”
interventions. Integrated approaches to coexist-
ing medical, psychological, and social complexi-
ties are needed. Ethn Dis. 2025;35(2):83–86;
doi:10.18865/EthnDis-2024-29
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INTRODUCTION

Metabolic syndrome is highly preva-
lent in the United States and is a major
risk factor for cardiovascular disease.1 At
the same time, psychiatric disorders
have become increasingly prevalent in
the United States.2 People who suffer
from severe psychopathology have a
25% increased risk of premature death.3

Importantly, there is substantial comor-
bidity between psychiatric disorders and
cardiometabolic risks,4-6 which compli-
cates successful management of each
condition.7 Independent of known risk
factors, depression is a risk factor for car-
diometabolic syndrome and is associated
with a 15% increased risk of cardiovas-
cular disease.8

The prevalence of metabolic syndrome
and psychiatric disorders varies across
racial/ethnic, gender, and age groups in
the US population.2 There is also an
increased probability of adverse health
outcomes among individuals with chronic
physical conditions and comorbid mental
health conditions.5 The risk of adverse
outcomes for these comorbidities also
increases when they intersect with racial
inequities and adverse social determinants
of health. For ethnic minority popula-
tions, who more often have limited access
to both medical care and culturally appro-
priate mental health services compared
with White non-Hispanic patients, the
presence of a comorbid mental health
condition can further impede their ability

to manage chronic medical conditions
and widens racial disparities in health out-
comes. We measured the prevalence of
metabolic syndrome and depressive
symptomology across racial/ethnic and
socioeconomic strata in a nationally repre-
sentative sample of the U.S. population.

METHODS

We used National Health and Nutri-
tion Examination Survey (NHANES)
2017–March 2020 data to determine
the prevalence of comorbid depressive
symptoms and metabolic syndrome for
participants 18 years of age and older.
The NHANES has a complex multi-
stage sampling design to obtain a repre-
sentative sample of the US civilian,
noninstitutionalized population. The
NHANES was approved by the institu-
tional review board at the National
Center for Health Statistics.

Independent variables included age
group, sex, race/ethnicity, and income-
to-poverty ratio (IPR). The NHANES
provides IPR data, which was calcu-
lated by dividing total annual family
(or individual) income by the poverty
guidelines specific to the survey year.
The poverty measure, which differs by
family size and geographic location, is
derived from the Department of Health
and Human Services poverty guide-
lines. IPR was divided into quartiles.
Race/ethnicity categories were (1) non-
Hispanic (NH) White, (2) NH-Black,
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(3) NH-Asian, (4) Mexican American
and other Hispanic, and (5) other race
and multiracial.

Main outcomes were the depressive
symptoms and metabolic syndrome.
The frequency of depressive symptoms
during the previous 2 weeks was
assessed using the PHQ-9, a 9-item
screening tool. Those participants scor-
ing �5 were characterized as having
depressive symptoms. Participants pre-
senting with at least 3 of the following
conditions were considered positive for
metabolic syndrome: glucose intoler-
ance (fasting plasma glucose level at
least 100 mg/dL or taking diabetes
medications), central obesity (waist cir-
cumference greater than 102 cm in
men or 88 cm in women), raised blood
pressure (systolic/diastolic blood pres-
sure of 130/85 mm Hg or greater or
taking hypertension medications),
reduced high-density lipoprotein cho-
lesterol (less than 40 mg/dL in men or
less than 50 mg/dL in women), or
raised triglyceride level (greater than
150 mg/dL).

Statistics
Prevalence of depressive symptoms

and metabolic syndrome, either alone
or in combination, was determined for
each racial/ethnic, sex, and age group
and IPR category. Chi-square tests
were used for between-group compari-
sons with SAS statistical software (SAS
Institute, Cary, North Carolina). The
SAS SurveyFreq procedure was used to
account for the complex survey design.

RESULTS

This study included 8965 adult par-
ticipants (Table 1). The majority of
participants (57.55%) did not have
either study condition. Similar propor-
tions had either depression symptoms
only or metabolic syndrome only
(17.59% and 17.48%, respectively).
Over 7% of sampled adults had

comorbid depressive symptoms and
metabolic syndrome, representing
18.3 million Americans.

Study conditions were not equally
distributed across racial/ethnic groups
(x2¼124.28, P<.0001). The NH-
Asian group was least likely to have
either condition, whereas the multirace
group was more likely to have both
study conditions. Female participants
were more likely to have depressive
symptoms. As age increased, so did the
likelihood of presenting with either or
both conditions. Almost half of partici-
pants over age 60 had either metabolic
syndrome or depressive symptoms, and
more than 1 in 10 had both. Differ-
ences by economic status were also sig-
nificant (x 2¼86.61, P<.0001). Those
in the highest economic group were
most likely to have neither condition
and were least likely to have both study
conditions. Additionally, we reran the
analysis to include people who either
had depressive symptoms or were tak-
ing antidepressant treatments and
found slightly increased prevalence of
depression and of comorbid depression
and metabolic syndrome, but racial-
ethnic differences were substantially
similar.

DISCUSSION

Metabolic syndrome and depressive
symptoms are highly prevalent in the
US population. Each complicates man-
agement of the other. Both influence
overall health outcomes.4,6 Depression
specifically is an important predictor of
adverse cardiac outcomes, both as a
driver of behavioral risks (obesity,
smoking, cholesterol, etc) and indepen-
dent of other known risk factors.6

We found significant differences in
prevalence across race/ethnicity, age,
sex, and income level. As a result, there
is a disproportionate impact of these
co-occurring medical, psychological,
social, and economic risk factors on the

health of populations in greatest need.
Achieving optimal and equitable health
outcomes for people with these comor-
bidities, especially when combined
with social and economic disparities,
will require “whole-person-in-context”
interventions, including culturally rele-
vant integration of behavioral health
and primary care with social service
support.

So far, there has been only modest
adoption of the integration of behav-
ioral health professionals into primary
care,9 even though such integration has
been demonstrated to reduce both
emergency department visits and pri-
mary care visits, with an increase in
specialized behavioral health services.10

But what about the intersections of
race and gender and poverty for indi-
viduals with comorbid mental health
issues and cardiometabolic risk? What
about addressing the social determi-
nants of health? The American College
of Cardiology recently published a
review of how clinicians might address
5 domains of social determinants of
health in achieving cardiovascular
health equity, but the College left out
the critical component of mental/
behavioral health.11 Several authors
have argued for adopting the lessons of
behavioral health integration for the
next step of integrating social care into
the primary care/behavioral health
model.12,13

Beyond professional treatment mod-
els, mental health recovery and man-
agement of cardiometabolic risk factors
both require an element of self-man-
agement and perhaps culturally rele-
vant peer support. Self-efficacy in
managing comorbid chronic diseases is
essential for achieving optimal and
equitable clinical outcomes and quality
of life.

At a population level, cardiometa-
bolic risk, psychological distress, and
adverse social determinants of health
may constitute a syndemic that is wide-
spread but unequally distributed across
the U.S. population. We need to
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develop both improved patient-care
models and collaborative community-
level interventions.

Limitations of this study include
potential nonresponse bias and self-
reported medication use inherent in the
design of the NHANES. The present
study was cross-sectional and infers no
causal relationship between depressive
symptoms and metabolic syndrome.
Further, we used a PHQ-9 cutoff point
of 5 to denote depressive symptoms,
which is not indicative of clinical depres-
sion and may overestimate US preva-
lence of clinical depression. Although
metabolic syndrome is more a cluster of
cardiometabolic risk factors than a dis-
ease, we have followed established crite-
ria for defining metabolic syndrome.1

The use of large categories such as “His-
panic” or “Asian” do not reflect all the
subgroup heterogeneity that exists within
these ethnic populations.

PUBLIC HEALTH IMPLICATIONS

Comprehensive whole-person health,
including universal screening and inte-
grated behavioral health care for mood
disorders as part of primary care, is vital.
A better understanding of how racial/
ethnic and socioeconomic factors con-
tribute to outcomes for people with met-
abolic syndrome and depressive
symptom comorbidity is essential for
developing culturally relevant interven-
tions to address these comorbid condi-
tions. The history and culture of each
distinct population determines how and
why people are exposed to individual or
multiple risk factors. Because the distri-
bution of health and disease in a society
reflects the distribution of advantages
and disadvantages in that society, this
study highlighted the impact of socio-
structural factors, including race and
socioeconomic status, on the distribution
of comorbid metabolic risk factors and
depression. Interventions to improve
population health outcomes will require

both targeting traditional cardiome-
tabolic risk factors and systematic
approaches to addressing the full
constellation of clinical, psychologi-
cal, cultural, socioeconomic, socie-
tal, and institutional components of
this syndemic.
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