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Abstract
Background Metabolic syndrome (MetS) is a group of cardiovascular risk factors including elevated blood pressure, elevated
triglycerides, decreased high-density lipoprotein cholesterol, impaired fasting glucose, and abdominal obesity, which dispropor-
tionately affects Hispanics/Latinos. The present study examined associations between perceived discrimination and MetS in
Hispanic/Latino adults from various background groups (i.e., Dominican, Central American, Cuban, Mexican, Puerto Rican,
South American).
Methods Data were obtained from 5174 Hispanics/Latinos who participated in the Hispanic Community Health Study/Study of
Latinos (HCHS/SOL) Sociocultural Ancillary Study. MetS components and covariates were measured at a baseline examination,
and perceived discrimination was assessed within 9 months of baseline. Path analysis modeled associations of perceived
discrimination with MetS prevalence and each of the six components of MetS, controlling for age, sex, income, acculturation,
physical activity, diet, smoking, and alcohol use.
Results Among the full cohort, perceived discrimination was not associated with MetS prevalence in any of the models evalu-
ated. Higher perceived discrimination at work/school was associated with larger waist circumference. When examining back-
ground groups separately, higher perceived ethnicity-associated threat was related to increased MetS prevalence only among
individuals of Central American background. Differential patterns of association between perceived discrimination and MetS
components were found for different background groups.
Conclusions Overall results suggested that perceived discrimination was not strongly or consistently associated with MetS
among Hispanics/Latinos.
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groups
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Introduction

The metabolic syndrome (MetS) refers to a group of frequent-
ly comorbid cardiovascular risk factors that includes elevated
blood pressure (BP), elevated triglycerides, decreased high-
density lipoprotein cholesterol (HDL), elevated fasting glu-
cose, and abdominal obesity [1]. Though MetS impacts indi-
viduals of varied ethnic/racial backgrounds, Hispanics/
Latinos are disproportionately affected, and have the highest
rates ofMetS in the USA [2].Within the Hispanic Community
Health Study/Study of Latinos (HCHS/SOL), a population-
based cohort study of 16,415 diverse Hispanic/Latino adults
living in the USA, the age-standardized prevalence of MetS
was 33.7% among men and 36.0% among women, with rates
significantly varying across background groups [3].
Furthermore, compared with non-Hispanic whites and non-
Hispanic blacks, Hispanics/Latinos have higher rates of select
MetS components, such as elevated triglycerides and de-
creased HDL cholesterol [4]. Given that the Hispanic/Latino
population in the USA is rapidly increasing and is expected to
constitute more than one quarter of the total US population by
2050 [5], a better understanding of the correlates and drivers
of disease within this population is an imperative national
public health goal.

In addition to traditional medical risk factors for MetS, psy-
chological and sociocultural variables may also have implica-
tions [6]. One concept that may be particularly relevant for
Hispanics/Latinos is perceived discrimination. Negative
ethnicity-related interpersonal interactions have generally been
associated with myriad adverse physical and psychosocial out-
comes [7]. The Reserve Capacity Model [8] provides one theo-
retical framework to better understand these relationships. This
model posits that individuals with Blow social status,^ such as
those of minority ethnicity, have fewer positive and uplifting
experiences as well as more frequent and severe stressful expe-
riences. This can in turn influence health outcomes directly
through behavioral (e.g., diet, physical activity) and physiologi-
cal (e.g., immunological) processes, or indirectly as mediated by
psychosocial variables (e.g., positive and negative affect).
Minority status may also contribute to increased vulnerability
to stress due to insufficient resilience-promoting resources (e.g.,
tangible factors such as transportation, interpersonal factors such
as social support, or intrapersonal factors such as intrinsic locus
of control), and minimal opportunity to replenish such resources
when they are used. That is to say that individuals with low social
status may have diminished reserve capacity to cope with stress.
Thus, corresponding to this model, Hispanic/Latino individuals
may encounter increased stressful experiences, which could in
turn contribute to increased rates of MetS indirectly via psycho-
social variables that may be related to increased prevalence of
MetS (e.g., perceived discrimination). In accordance with this
model, a study conducted with 145 middle-aged Latina women
recruited from health clinics along the California-Mexico border

with low social status, operationalized as low socioeconomic
status (SES), found that women with lower SES demonstrated
higher systolic (β = − 0.23) and diastolic (β = − 0.19) BP, waist
circumference (β = − 0.29), and plasma glucose (β =− 0.19; all
ps < 0.05) [9]. A relationship between SES and waist circumfer-
ence, via psychosocial resources as an indirect pathway (β =
−0.09, p < 0.05) was also found. In a separate study conducted
with HCHS/SOL participants, a relationship between SES and a
latent factor reflecting glucose regulation and abdominal obesity
was found, again via psychosocial resources and risk [10]. This
study found that higher SES was significantly associated with
greater psychosocial resources and less psychosocial risk (β =
−0.60, p < 0.001), which in turn was associated with improved
glucose regulation and less abdominal obesity (β =−0.14, p <
0.001). Other studies conducted with ethnically diverse study
samples have demonstrated that culture-related stressors such
as perceived discrimination are associated with worse diabetes
management and glucose control [11] and adverse cardiovascular
disease outcomes [12]. For example, in their analysis of African
Americans, black immigrants, and Hispanic/Latino immigrants
in New Hampshire, Ryan and colleagues [13] found perceived
discrimination to be quadratically related to systolic BP (b= 2.18,
SE = 0.77, p < 0.001); in that, those reporting no perceived dis-
crimination or high levels of perceived discrimination had higher
BP than those reporting low levels of perceived discrimination.
Similarly, analysis of the Multi-Ethnic Study of Atherosclerosis
(MESA) also found thatmore exposure to lifetime discrimination
was associated with increased CVD risk across racial/ethnic
groups (HR = 1.36) [14]. However, although there is evidence
generally supporting these relationships, they have not been ex-
plored specifically among Hispanics/Latinos at the population
level.

A great deal of research has evaluated Hispanic/Latino
health outcomes. However, much of this research has consid-
ered Hispanics/Latinos as a monolithic group, precluding ex-
ploration of potentially important differences among distinct
Hispanic/Latino background groups in the USA. Data provid-
ed by HCHS/SOL participants have demonstrated differing
rates for MetS within different Hispanic/Latino background
groups [3], in addition to related conditions including type 2
diabetes [3] and cardiovascular diseases [15]. Differing rates
of MetS have also been found across Hispanics/Latinos in
Latin American countries, with higher rates documented in
Mexico and Central America than South America [16, 17].
Similarly, differences in related health behaviors, such as
smoking, drug use, and leisure-time physical activity, have
been observed across Hispanic/Latino background groups in
the USA [18–20]. In the HCHS/SOL sample, Cubans have
demonstrated higher intakes of total energy, macronutrients,
and alcohol as compared to individuals of other backgrounds
[21]. Moreover, smoking rates have been shown to be higher
among Puerto Ricans and Cubans, and particularly low
among Dominicans, as compared to other Hispanic/Latino
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background groups [22]. Differences also exist for reports of
healthcare-related experiences, including perceived discrimi-
nation in quality of healthcare received [23]. A separate anal-
ysis of HCHS/SOL participants demonstrated differences in
lifetime perceived ethnic discrimination across background
groups, predominantly due to variability in education, income,
and acculturation, and influence from historical immigration
patterns [24]. Individuals from different Hispanic/Latino
background groups may immigrate to the USA for different
reasons, which can contribute to different types and levels of
stress. This can mitigate in part the impact of acculturative
stress, which in turn may contribute to decreased engagement
in adverse health behaviors [25]. For example, analysis of the
Hispanic American Baseline Alcohol Survey (HABLAS) sug-
gested that there is a heterogeneous effect of acculturation
stress on drinking behavior across Hispanic/Latino back-
ground groups [26]. However, more research is needed to
better understand how culture-related stressors may impact
each Hispanic/Latino subgroup separately.

The present investigation aimed to address these gaps and
evaluate whether perceived discrimination is associated with
the prevalence and components of MetS in distinct Hispanic/
Latino background groups. It was hypothesized that (1) per-
ceived discrimination would be significantly associated with
MetS prevalence and levels of MetS components and (2) re-
lationships of perceived discrimination to MetS prevalence
and MetS components would vary when evaluated within
different Hispanic/Latino background groups (i.e., Central
American, Cuban, Dominican, Mexican, Puerto Rican, and
South American).

Methods

HCHS/SOL

The HCHS/SOL is a prospective, population-based study of
multiple health conditions and their risk factors among 16,415
diverse Hispanics/Latinos ages 18–74 residing in four US
metropolitan areas [27]. The four recruitment sites for the
HCHS/SOL represent four of the ten largest Hispanic/Latino
urban metropolitan areas in the USA: Bronx, NY; Chicago,
IL; Miami, FL; and San Diego, CA. Participants self-
identified as Central American, Cuban, Dominican,
Mexican, Puerto Rican, or South American. A stratified two-
stage area probability sample of household addresses was con-
ducted at each field center. Stratification was based on con-
centration of Hispanic/Latino households, and low versus
high SES (as measured by the proportion of persons with at
least a high school education), each based on the 2000 decen-
nial Census. Participants aged 45–74 years were over-sam-
pled. Once a household was selected, all eligible household
members were invited to participate. Persons who met the

eligibility criteria and agreed to participate were scheduled
for an Institutional Review Board (IRB)-approved consenting
and assessment appointment. Informed consent was obtained
from all individual participants included in the study.

Of the 7321 participants who completed the baseline inter-
view and were invited to participate in the subsequent HCHS/
SOL Sociocultural Ancillary Study, 73% elected to do so.
These Sociocultural Ancillary Study participants provided in-
formed consent and completed the sociocultural assessment
within 9months of their initial HCHS/SOL baseline interview,
and the majority did so within 4 months. The Sociocultural
Ancillary Study examined the role of SES, sociocultural, and
psychological risk and protective factors as they relate toMetS
and cardiovascular disease. The Sociocultural Ancillary sam-
ple consisted of 5313 participants, and was found to be repre-
sentative of the larger HCHS/SOL sample with the exception
of lower participation rates at some higher SES levels [28].
The study followed ethical standards for human research and
was approved by the IRB of each of the four field centers.
Complete details regarding the design and procedures of the
HCHS/SOL [27, 29] and the Sociocultural Ancillary Study
[28], including processes for translating study measures, have
been previously reported.

Study Measures

Primary Outcomes The primary outcomes were MetS prev-
alence and the components of MetS as defined by the
National Cholesterol Education Program (NCEP) Adult
Treatment Panel III (ATP III) [30]: HDL cholesterol, tri-
glycerides, glucose, waist circumference, systolic BP, and
diastolic BP. Participants were classified as meeting
criteria for MetS if three or more of the following risk
factors were present: (1) waist circumference ≥ 102 cm in
men or ≥ 88 cm in women, (2) triglyceride level ≥ 150 mg/
dL, (3) HDL cholesterol < 40 mg/dL in men or < 50 mg/dL
in women, (4) systolic BP ≥ 130 or diastolic BP ≥ 85 or
participant was taking anti-hypertension medications, and
(5) fasting glucose ≥ 100 mg/dL or participant was taking
anti-diabetic medications. Fasting blood draws were used
to assay HDL, triglycerides, and glucose levels, and all
tests were performed at a central lab. Resting BP was mea-
sured with an oscillometric automated sphygmomanometer
after participants rested 5 min in a seated position. Systolic
and diastolic BP were measured three times, each 1 min
apart, and averaged. Waist circumference was measured at
the highest lateral border of the right ilium. See Heiss et al.
[3] for a more comprehensive description of how compo-
nents of MetS were measured. In all analyses MetS preva-
lence was evaluated as a dichotomous categorical variable,
and MetS components were evaluated as continuous
variables.
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Primary Explanatory Variables The primary explanatory vari-
ables were perceived discrimination, assessed via the Perceived
Ethnic Discrimination Questionnaire Community Version–Brief
(Brief PEDQ-CV) [31]. The Brief PEDQ-CV consists of 17
items and has four subscales: Exclusion/Rejection,
Stigmatization/Disvaluation, Work/School Discrimination, and
Threat/Aggression. Higher scores indicate greater perceived dis-
crimination. The Brief PEDQ-CV was developed as a psycho-
metrically sound alternative to the longer PEDQ and PEDQ-CV
instruments to assess the experience of discrimination among
community-dwelling adults [31, 32]. Confirmatory factor analy-
ses (CFA) have shown adequate structural validity for total and
subscale scores, and factorial invariance across the Spanish and
English versions of the measure [24]. In the current sample,
internal consistency and reliability was adequate to good for
the Brief PEDQ-CV scales among individuals who participated
in English (total score:α = 0.91, subscale scores:αs ranged from
0.78 to 0.82) and among those who participated in Spanish (total
score: α = 0.87, subscale scores: αs ranged from 0.69 to 0.76).

Covariates Primary analyses controlled for age, sex, Hispanic/
Latino background group, income, acculturation, physical ac-
tivity, diet, smoking, and alcohol use, as these variables have
previously been shown to be associated with MetS.
Participant age, sex, income (< $10,000, $10,001–$20,000,
$20,001–$40,000, $40,001–$75,000, > $75,000), and
Hispanic/Latino background group were self-reported.
Acculturation was assessed using the Short Acculturation
Scale for Hispanics (SASH) [33]. SASH language and ethnic
social relations scores showed adequate reliability in the study
sample (language: English α = 0.80, Spanish α = 0.85; ethnic
social relations: English α = 0.65, Spanish α = 0.71). Physical
activity was assessed using the Global Physical Activity
Questionnaire (GPAQ) [34] to quantify the self-reported num-
ber of minutes of moderate or vigorous activity per day. This
information was used to estimate a total metabolic equivalent
task for each participant [15], with higher scores representing
more physical activity. Diet quality was captured with the
2010 Alternative Healthy Eating Index (AHEI), a composite
score of diet quality based on foods and nutrients predictive of
chronic disease risk [35]. The AHEI score was calculated from
data obtained in two 24-h dietary recalls, and higher scores
represented better diet. Smoking was reported as current, for-
mer, or minimal (i.e., fewer than 100 lifetime cigarettes) [15].
Participants were asked about current and past alcohol con-
sumption, as well as the total number of drinks consumed per
week at the time of study completion. Based on this informa-
tion alcohol use was categorized as low risk, high risk, or non-
drinker based on guidelines from the National Institute for
Alcohol Abuse and Alcoholism [36]. Outcome and covariate
data were collected at the HCHS/SOL baseline interview.
Brief PEDQ-CV data were collected at the Sociocultural
Ancillary Study interview.

Analyses

Data presented in the form of frequencies are unweighted. Data
presented in the form of percentages and means are weighted to
account for the sampling design and adjust for bias due to differ-
ential nonresponse in the selected sample at the household and
person levels. Theweights were trimmed to limit precision losses
due to their variability, and calibrated to the 2010 Census char-
acteristics by age, sex, and Hispanic/Latino background group
within each field site’s target population. All analyses also
accounted for cluster sampling and the use of stratification in
sample selection, as standardized across all HCHS/SOL analy-
ses. See LaVange et al. [29] for more detail regarding how anal-
yses account for the HCHS/SOL sample design.

Path analysis was used to simultaneously model the rela-
tionship of perceived discrimination with MetS prevalence
and each of the six components of MetS. Models were evalu-
ated both unadjusted and after controlling for age, sex, in-
come, acculturation, physical activity, diet, smoking, and al-
cohol use. Unlike traditional multiple regression, path analysis
enables testing of multiple dependent variables within a single
model, yielding a more efficient measurement approach [37].
Separate models were created for total and subscale scores of
the Brief PEDQ-CV to enable a more nuanced evaluation of
how perceived discrimination relates to MetS prevalence and
components. Each model was initially run on the full cohort,
and then run separately for each Hispanic/Latino background
group to enable examination of these relationships within each
Hispanic/Latino background group in isolation. The model
evaluating the full cohort also controlled for Hispanic/Latino
background group. To facilitate interpretation, standardized
regression coefficients (β) are reported, so that the unit of
measurement is one standard deviation.

In addition to paths for covariates and perceived discrimi-
nation to components of MetS, residuals of MetS prevalence
and components of MetS were freely correlated to allow for
associations not due to perceived discrimination or the covar-
iates, resulting in a saturated model. Though this did not im-
pact interpretation of the path coefficients demonstrating the
relationships between perceived discrimination andMetS, in a
saturated model the model will perfectly fit the data. Model fit
indices are therefore not reported. Figure 1 shows the structure
of the path analyses used in this study.

Components of MetS were assessed for normality.
Triglycerides and glucose were non-normally distributed,
and were therefore natural log transformed prior to analysis.
Data were analyzed using R v.3.2.1 [38] and Mplus v.7.2 [39]
via MplusAutomation v.0.6–3 [40]. Survey weights, strata,
and clusters were included in the models so that estimates
were weighted to the population, and standard errors appro-
priately adjusted for the sampling design [41]. Full informa-
tionmaximum likelihood (FIML)was used to address missing
data, as it is more efficient than listwise deletion, performs
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favorably compared to multiple imputation, and produces un-
biased parameter estimates and standard errors under various
missing data conditions [42]. This approach allows cases with
missing data on one or more study variables to be included in
analyses, as long as they have partial data available. The ro-
bust maximum likelihood estimator was used to provide mod-
el fit and standard errors robust to non-normality.

To address issues of site and Hispanic/Latino background
group confounding, models were tested with andwithout recruit-
ment site as a covariate. Model results were evaluated for sub-
stantive differences in standard estimates, which might indicate a
substantial site effect. The a priori criteria used to identify a site
effect were a change in significance at the p< 0.05 level or a
change in standard error ≥ 0.01. Adjusting for site did not sub-
stantially change results according to these criteria; thus, results
are reported from models that do not adjust for site.

Results

Participant Characteristics

Data from 5174 Sociocultural Ancillary Study participants
were used in this analysis. To compare findings across differ-
ent Hispanic/Latino background groups, data from 139 partic-
ipants who self-reported more than one background or Bother^

were excluded. Table 1 shows estimated demographic charac-
teristics and average values of MetS components and covari-
ates for the study sample. The majority of participants were
female (55%) and elected to participate in Spanish (77%),
with 44% of the sample above the age of 45 (mean (M) =
42.79, 95% confidence interval (CI) = 42.1–43.5).
Approximately half of the sample (52%) had a self-reported
annual household income ≤ $20,000. SASH scores indicated a
low mean level of acculturation to the USA (language: M =
2.06, 95% CI = 1.99–2.13; social: M = 2.22, 95% CI = 2.18–
2.25). One-third (n = 1975) of the sample met NCEPATP III
guidelines for MetS [28].

Perceived Discrimination as a Predictor of Metabolic
Syndrome Prevalence

Results of the unadjusted and adjusted associations of Brief
PEDQ-CV scores with MetS prevalence can be found in
Tables 2, 3, 4, 5, and 6. Perceived discrimination was not
significantly associated with MetS prevalence when all
Hispanic/Latino groups were evaluated in aggregate. Among
individuals of Central American background, higher scores on
the Brief PEDQ-CV Threat/Aggression subscale were associ-
ated with increased likelihood of meeting criteria for MetS
both before (β = 0.14, 0.02–0.25 95% CI) and after adjusting
for covariates (β = 0.17, 0.06–0.29 95% CI). No significant
associations were found between Brief PEDQ-CV total or
subscale scores and MetS prevalence among any other
Hispanic/Latino background groups.

Perceived Discrimination as a Predictor of Metabolic
Syndrome Components

Results of the unadjusted and adjusted associations of Brief
PEDQ-CV scores with levels of MetS components can be
found in Tables 2, 3, 4, 5, and 6. When all Hispanic/Latino
background groups were examined as an aggregate sample,
the Brief PEDQ-CV total score was not associated with MetS
components. Among the subscales, higher Work/School
Discrimination scores were associated with a larger waist cir-
cumference (β = 0.04, 0.00–0.07 95% CI).

Among individuals of Cuban background, higher total scores
on the Brief PEDQ-CV and higher scores on each of the four
subscales were associated with higher diastolic BP (Total β =
0.13, 0.06–0.20 95% CI; Exclusion/Rejection β = 0.12, 0.05–
0.20 95% CI; Stigmatization/Disvaluation β = 0.09, 0.02–0.16
95% CI; Work/School Discrimination β = 0.07, 0.00–0.14 95%
CI; Threat/Aggressionβ = 0.10, 0.03–0.17 95%CI). In addition,
higher Brief PEDQ-CV total scores were associated with slightly
lower glucose levels (β =− 0.06, − 0.13–0.00 95% CI). Higher
Threat/Aggression scores were also associated with lower glu-
cose levels (β = − 0.08, − 0.13–− 0.02 95% CI), and higher
Exclusion/Rejection scores were associated with higher

Fig. 1 Conceptual diagram of models tested. Ethnic stress variables were
tested one at a time and included Brief PEDQ-CV total and subscale
scores. This model was initially run on the full cohort, and then run
separately for each Hispanic/Latino background group. Only the model
evaluating the entire sample also controlled for Hispanic/Latino ancestry
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triglycerides (β = 0.07, 0.01–0.13 95% CI). Finally, higher
Work/School Discrimination scores were associated with lower
HDL (β = − 0.08, − 0.13–− 0.03 95% CI) and glucose levels
(β =− 0.06, − 0.11–− 0.01 95% CI).

Among individuals of Dominican background, higher
Brief PEDQ-CV total scores (β = − 0.08, − 0.15–− 0.01 95%
CI) and Work/School Discrimination scores (β = − 0.11, −
0.17–− 0.04 95% CI) were associated with lower systolic
BP. Among individuals of Mexican background higher scores
on the Exclusion/Rejection subscale were related to lower
systolic BP (β = − 0.05, − 0.10–− 0.01 95% CI). Among indi-
viduals of Central American background, higher Threat/
Aggression scores were associated with larger waist circum-
ference (β = 0.12, 0.02–0.23 95% CI) and higher triglycerides
(β = 0.09, 0.02–0.17 95% CI). No significant associations
were seen between Brief PEDQ-CV total or subscale scores
and MetS components among individuals of Puerto Rican or
South American background.

Discussion

The present study examined associations among perceived
discrimination and MetS among a diverse sample of
Hispanics/Latinos. With regard to MetS prevalence, the only
significant association found reflected that increased per-
ceived ethnicity-associated threat to oneself or one’s property
was related to increased MetS prevalence among individuals
of Central American background. With regard to individual
MetS components, when the sample was examined in aggre-
gate only higher perceived discrimination at work/school was
associated with larger waist circumference. This suggests that
perceived discrimination was only minimally associated with
cardiovascular risk among the present sample of Hispanic/
Latino adults.

Examination of the relationships among perceived discrim-
ination and MetS within each Hispanic/Latino background
group separately identified some significant relationships,
with differential patterns of association across background
groups. Additionally, these relationships were all relatively
small, and notably smaller than the relationship observed with
MetS prevalence, with standardized regression coefficients
ranging from 0.04 to 0.13. The largest number of significant
associations was found among individuals of Cuban descent.
In this group all four subscales and the total score of the Brief
PEDQ-CV were associated with higher diastolic BP. This is
consistent with prior findings that diastolic BP, but not systolic
BP, is associated with perceived discrimination among
African Americans [43, 44]. It has been hypothesized that
episodes of discrimination may not be associated with active
coping efforts, which would likely increase heart rate and
systolic BP, but rather a more typical response may involve
passive coping efforts and increased vigilance that could beT
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associated with greater vascular reactivity and elevated dia-
stolic BP, as was observed in the present study [44].
Interestingly, diastolic BP was not related to perceived dis-
crimination for any of the other background groups examined.
Prior analysis of the HCHS/SOL parent study sample demon-
strated a higher prevalence of elevated BP among individuals
of Cuban background as compared to other Hispanic/Latino
backgrounds [3]. Furthermore, high BP is one of the most
prevalent components of MetS among men and women of
Cuban background [3]. Present results suggest that perceived
discrimination may be particularly associated with this MetS
component in this group. Though one may expect this to be
due to higher reported levels of perceived discrimination,
ANOVA demonstrated that individuals of Cuban background
had lower Brief PEDQ-CV total and subscale scores as com-
pared to other Hispanic/Latino background groups in the pres-
ent sample (data not shown) [24]. This is consistent with a
separate population-based study, which demonstrated that in-
dividuals of Cuban descent were less likely to perceive dis-
crimination than other Hispanic/Latino background groups
[45]. These differences in perceived discrimination may be
attributable to variability in sociodemographic and accultura-
tion variables [24]. However, in the present study associations
between perceived discrimination and cardiovascular health
were evaluated after controlling for these variables as covari-
ates. This suggests that something beyond what was captured
in the present analysis is driving the association between per-
ceived discrimination and elevated BP among individuals of
Cuban descent. Similarly, previous research has shown that,
despite lower reported levels of discrimination, the relation-
ship between discrimination and psychological distress is
stronger among Hispanics/Latinos of Cuban descent than

other background groups [46]. Prior research has also support-
ed associations between psychological distress and cardiovas-
cular risk factors among individuals who participated in the
HCHS/SOL, including those of Cuban background [47].
Thus, while individuals of Cuban descent reported lower
levels of perceived discrimination in the present study, it is
possible that perceived discrimination contributed more
strongly to psychological distress, which in turn was associat-
ed with increased BP.

In addition, among individuals of Central American back-
ground, perceived discrimination in the form of threat/
aggression was associated with increased triglycerides and
waist circumference. Abdominal obesity has been identified
as the most prevalent component of MetS among Hispanic/
Latino individuals who meet diagnostic criteria for the syn-
drome [3]. Present results suggest that this component of
MetS is likely impacted by perceived discrimination only
among individuals of Central American background when it
is experienced as verbal or physical threat or harassment, or
when Hispanics/Latinos are considered as a single, large
group when it is experienced at work or at school. Given the
high prevalence of abdominal obesity, future research would
benefit from continued exploration of correlates and processes
underlying this component of MetS among Hispanic/Latino
adults living in the USA.

Interestingly, and inconsistent with prior literature, three
paths were found between perceived discrimination variables
and lower fasting glucose among individuals of Cuban back-
ground. Additionally, perceived discrimination was associated
with lower systolic BP among individuals of Mexican and
Dominican background, also inconsistent with prior literature.
In their recent review Ryan and colleagues theorized that

Table 2 Associations of Brief PEDQ-CV Total scores with MetS prevalence and components

Outcome Overall Dominican Central American Cuban Mexican Puerto Rican South American

β SE β SE β SE β SE β SE β SE β SE

Unadjusted

MetS − 0.02 0.02 − 0.09 0.07 0.09 0.08 − 0.06 0.06 < 0.01 0.05 − 0.05 0.05 0.01 0.08

Adjusted

MetS 0.02 0.02 − 0.06 0.06 0.13 0.07 0.03 0.04 0.02 0.04 − 0.03 0.05 0.01 0.07

Waist circumference 0.03 0.02 − 0.02 0.06 0.08 0.06 0.05 0.04 0.02 0.03 0.04 0.04 − 0.03 0.06

SBP − 0.01 0.02 − 0.08* 0.04 0.06 0.05 0.05 0.04 − 0.04 0.02 − 0.03 0.03 0.01 0.05

DBP 0.02 0.02 < 0.01 0.04 0.08 0.06 0.13* 0.04 − 0.04 0.04 0.01 0.04 0.08 0.06

Triglyceridesa − 0.01 0.02 − 0.01 0.05 0.04 0.06 0.03 0.04 − 0.01 0.03 − 0.05 0.04 0.03 0.07

HDL cholesterol − 0.01 0.02 0.05 0.06 − 0.02 0.05 − 0.06 0.04 − 0.02 0.04 < 0.01 0.04 0.08 0.05

Fasting glucosea < 0.01 0.02 < 0.01 0.04 0.02 0.04 − 0.06* 0.03 0.04 0.03 − 0.02 0.04 < 0.01 0.05

MetS metabolic syndrome, SBP systolic blood pressure, DBP diastolic blood pressure, HDL high-density lipoprotein, SE standard error

*p < 0.05
aVariable was natural log transformed prior to analysis due to non-normality
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perceived discrimination may impact systolic BP via denial-
based coping strategies, which were not specifically explored
in the present study [13]. Additionally, prior studies have
shown that the impact of perceived discrimination on health
may vary based on sex [48]. While efforts were made to bal-
ance sex within each Hispanic/Latino background group in-
cluded in the present study, groups were nonetheless slightly
unequal, which may have contributed to these counterintuitive
findings. Moreover, it has previously been shown that differ-
ent Hispanic/Latino background groups have different demo-
graphic profiles (e.g., individuals of Cuban background tend
to be older and more highly educated) and may immigrate to
the USA for different reasons (e.g., political motivations for
individuals of Cuban background who immigrated following

the Cuban revolution, economic for those of Mexican back-
ground, professional for those of South American back-
ground, non-applicable for those of Puerto Rican background
who are legally citizens of the USA) [24, 25]. Different
Hispanic/Latino background groups may also be differentially
likely to become naturalized citizens of the USA [49]. These
distinct experiences may lead individuals of different back-
ground groups to be more or less susceptible to the impact
of culture-related stressors on health behaviors and outcomes,
and more or less likely to use approach versus avoidance
based coping strategies in response to those stressors. Future
research would benefit from additional examination of these
relationships, as well as exploration of potential mechanisms
underlying this association.

Table 3 Associations of Brief PEDQ-CV Exclusion/Rejection scores with MetS prevalence and components

Outcome Overall Dominican Central American Cuban Mexican Puerto Rican South American

β SE β SE β SE β SE β SE β SE β SE

Unadjusted

MetS − 0.02 0.02 < 0.01 0.08 0.04 0.07 − 0.07 0.05 − 0.02 0.04 > − 0.01 0.06 − 0.05 0.08

Adjusted

MetS 0.01 0.02 − 0.03 0.05 0.05 0.07 0.03 0.04 0.01 0.03 − 0.01 0.06 − 0.03 0.08

Waist circumference 0.01 0.02 − 0.07 0.06 0.01 0.05 0.04 0.04 0.02 0.03 0.06 0.04 − 0.06 0.06

SBP − 0.02 0.02 − 0.07 0.04 0.06 0.04 0.03 0.04 − 0.05* 0.02 − 0.05 0.03 0.04 0.05

DBP 0.03 0.02 − 0.02 0.04 0.10 0.05 0.12** 0.04 − 0.03 0.03 > − 0.01 0.04 0.06 0.06

Triglyceridesa 0.01 0.02 0.01 0.05 0.02 0.05 0.07* 0.03 < 0.01 0.03 < 0.01 0.04 0.02 0.06

HDL cholesterol − 0.02 0.02 0.03 0.06 − 0.04 0.06 − 0.04 0.04 − 0.02 0.04 − 0.04 0.04 0.08 0.05

Fasting glucosea > − 0.01 0.02 − 0.02 0.04 − 0.03 0.04 − 0.04 0.04 0.04 0.03 − 0.02 0.04 − 0.02 0.06

MetS metabolic syndrome, SBP systolic blood pressure, DBP diastolic blood pressure, HDL high-density lipoprotein, SE standard error

*p < 0.05, **p < 0.01
aVariable was natural log transformed prior to analysis due to non-normality

Table 4 Associations of Brief PEDQ-CV Stigmatization/Disvaluation scores with MetS prevalence and components

Outcome Overall Dominican Central American Cuban Mexican Puerto Rican South American

β SE β SE β SE β SE β SE β SE β SE

Unadjusted

MetS − 0.03 0.2 − 0.12 0.07 0.04 0.08 − 0.10 0.05 0.02 0.04 − 0.05 0.05 > − 0.01 0.09

Adjusted

MetS 0.02 0.02 − 0.04 0.06 0.12 0.07 − 0.01 0.05 0.04 0.04 0.01 0.05 0.02 0.08

Waist circumference 0.01 0.02 0.01 0.06 0.06 0.05 − 0.02 0.04 0.03 0.03 > − 0.01 0.04 − 0.07 0.06

SBP > − 0.01 0.02 − 0.05 0.04 0.02 0.05 0.02 0.03 − 0.01 0.03 > − 0.01 0.04 0.02 0.05

DBP 0.02 0.02 0.01 0.04 0.02 0.06 0.09* 0.04 − 0.03 0.04 < 0.01 0.04 0.08 0.06

Triglyceridesa − 0.03 0.02 < 0.01 0.04 − 0.01 0.06 − 0.02 0.03 − 0.02 0.04 − 0.06 0.04 0.04 0.07

HDL cholesterol − 0.01 0.02 0.01 0.06 − 0.06 0.05 − 0.01 0.03 − 0.02 0.04 0.01 0.04 0.08 0.05

Fasting glucosea 0.02 0.02 0.01 0.06 0.01 0.03 − 0.04 0.02 0.04 0.03 0.02 0.04 0.04 0.05

MetS metabolic syndrome, SBP systolic blood pressure, DBP diastolic blood pressure, HDL high-density lipoprotein, SE standard error

*p < 0.05
aVariable was natural log transformed prior to analysis due to non-normality
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This study had several limitations. The cross-sectional de-
sign precluded evaluating causality, and may contribute to the
inconsistent directions of relationships observed among per-
ceived discrimination and MetS. Furthermore, because the
path analytic models were run for each Hispanic/Latino back-
ground group separately, no statistical comparisons could be
made across groups regarding the relationships of perceived
discrimination to MetS. Thus, conclusions regarding the asso-
ciations found must be considered preliminary and interpreted
cautiously. Moreover, it is possible that other variables that
were not considered in the present analyses, such as use of
medications impacting components of MetS (e.g., lipid, glu-
cose, or BP-lowering medications), may have impacted study
results and contributed to some of the study’s counterintuitive

findings. Additionally, though the Brief PEDQ-CV has previ-
ously been used to demonstrate associations between per-
ceived discrimination and health outcomes among
Hispanics/Latinos [24], the domains evaluated by this mea-
sure reflect only a subset of those that contribute to perceived
discrimination. Finally, it should be noted that because partic-
ipants were recruited from four major US metropolises, the
findings may not generalize to Hispanics/Latinos living
elsewhere.

Despite these limitations, the present findings provide pre-
liminary information regarding the association of perceived
discrimination with levels of MetS components among
Hispanics/Latinos. Perceived discrimination was not strongly
or consistently associated with cardiovascular risk in the

Table 5 Associations of Brief PEDQ-CV Work/School Discrimination scores with MetS prevalence and components

Outcome Overall Dominican Central American Cuban Mexican Puerto Rican South American

β SE β SE β SE β SE β SE β SE β SE

Unadjusted

MetS > − 0.01 0.02 − 0.10 0.07 0.08 0.08 − 0.02 0.06 0.04 0.04 − 0.07 0.06 0.07 0.08

Adjusted

MetS .01 0.02 − 0.10 0.06 0.11 0.07 0.05 0.05 0.02 0.04 − 0.06 0.05 0.03 0.07

Waist circumference 0.04* 0.02 0.03 0.06 0.09 0.05 0.06 0.04 0.01 0.03 0.06 0.04 0.06 0.05

SBP − 0.02 0.01 − 0.11** 0.03 0.04 0.05 0.06 0.04 − 0.04 0.02 − 0.03 0.03 − 0.03 0.04

DBP 0.01 0.02 0.01 0.04 0.05 0.06 0.07* 0.04 − 0.04 0.04 > − 0.01 0.04 0.06 0.06

Triglyceridesa > − 0.01 0.02 − 0.02 0.05 0.03 0.06 0.04 0.04 < 0.01 0.03 − 0.06 0.04 − 0.01 0.06

HDL cholesterol − 0.01 0.02 0.08 0.06 0.07 0.05 − 0.08** 0.03 − 0.02 0.04 > − 0.01 0.03 0.06 0.05

Fasting glucosea > − 0.01 0.02 > − 0.01 0.04 0.06 0.05 − 0.06* 0.03 0.01 0.03 − 0.02 0.04 − 0.01 0.04

MetS metabolic syndrome, SBP systolic blood pressure, DBP diastolic blood pressure, HDL high-density lipoprotein, SE standard error

*p < 0.05, **p < 0.01
aVariable was natural log transformed prior to analysis due to non-normality

Table 6 Associations of Brief PEDQ-CV Threat/Aggression scores with MetS prevalence and components

Outcome Overall Dominican Central American Cuban Mexican Puerto Rican South American

β SE β SE β SE β SE β SE β SE β SE

Unadjusted

MetS − 0.02 0.02 − 0.10 0.08 0.15* 0.07 − 0.01 0.05 − 0.03 0.04 − 0.05 0.05 0.02 0.08

Adjusted

MetS < 0.01 0.02 − 0.05 0.06 0.17** 0.06 0.02 0.04 − 0.01 0.04 − 0.04 0.05 0.04 0.08

Waist circumference 0.04 0.02 > − 0.01 0.06 0.12* 0.05 0.08 0.06 0.04 0.04 0.01 0.04 − 0.02 0.05

SBP 0.01 0.01 0.01 0.04 0.06 0.05 0.03 0.02 > − 0.01 0.02 > − 0.01 0.03 − 0.01 0.05

DBP 0.02 0.02 0.04 0.05 0.08 0.06 0.10** 0.04 − 0.04 0.03 0.03 0.04 0.07 0.07

Triglyceridesa − 0.03 0.02 − 0.05 0.04 0.09* 0.04 − 0.02 0.05 − 0.04 0.04 − 0.04 0.04 0.06 0.09

HDL cholesterol 0.02 0.02 0.04 0.06 − 0.05 0.05 − 0.02 0.03 0.02 0.04 0.07 0.04 0.02 0.05

Fasting glucosea 0.01 0.02 0.02 0.06 0.04 0.04 − 0.08* 0.03 0.04 0.02 − 0.04 0.03 0.02 0.05

MetS metabolic syndrome, SBP systolic blood pressure, DBP diastolic blood pressure, HDL high-density lipoprotein, SE standard error

*p < 0.05, **p < 0.01
aVariable was natural log transformed prior to analysis due to non-normality

340 Int.J. Behav. Med. (2019) 26:331–342



present sample. Evaluating MetS components among distinct
Hispanic/Latino groups separately did identify some relation-
ships; however, the patterns of association did not elucidate a
clear risk relationship, suggesting that perceived discrimina-
tion may have only a small role with regard to cardiovascular
risk among Hispanics/Latinos. Thus, based on these results,
clinical and research efforts to decrease cardiometabolic risk
among this population may benefit from focusing on other
known correlates of increased risk rather than perceived dis-
crimination. Future research should prospectively examine
differential patterns associating other aspects of stress with
cardiometabolic risk to identify optimal intervention targets
to improve health outcomes among diverse Hispanics/
Latinos living in the USA.
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