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Abstract
Background Metabolic syndrome (MetS) is a risk factor 
for the development of cardiovascular disease and type 
2 diabetes. Although the development of MetS is attrib-
uted to known lifestyle factors, perceived discrimination 
may also contribute to MetS development and severity.
Purpose We examined the associations of perceived dis-
crimination with MetS severity among African American 
adults at baseline and 8-year follow-up.
Methods Three thousand eight hundred and seventy par-
ticipants (mean age 53.8 ± 13.0; 63.1% female) without 
diabetes and no missing MetS severity scores at baseline 
were included. Each self-reported measure of discrim-
ination at baseline (everyday, lifetime, and burden of 
lifetime) was classified into tertiles (low, medium, high). 

After adjustment for demographics and MetS risk fac-
tors, associations of discrimination were examined with 
a sex- and race/ethnicity-specific MetS severity Z-score. 
We employed a mixed model approach that allowed for 
the assessment of an overall association between re-
ported discrimination at baseline and MetS severity, and 
for the possible change over time.
Results Sex and age differences were observed in ex-
periences with discrimination, such that men reported 
higher levels of all aspects of discrimination relative to 
women. Everyday discrimination decreased with age, 
whereas lifetime discrimination increased with age (p < 
.05). Independent of lifestyle and demographic factors, 
everyday and lifetime discrimination were significantly 
associated with MetS severity (p = .003 and p = .017, re-
spectively) and the associations remained constant over 
the 8 years (i.e., no interaction with time).
Conclusions Our results suggest that, in a large 
community-based sample of African Americans, dis-
crimination is a salient psychosocial risk factor for se-
verity of MetS.

Keywords:  Discrimination ∙ African Americans ∙ 
Metabolic syndrome ∙ Adults ∙ Psychosocial

Introduction

Metabolic syndrome (MetS), a clustering of 
cardiometabolic risk factors that includes abdominal adi-
posity, hypertension, hyperglycemia, and dyslipidemia 
[1], is a risk factor for the development of type 2 diabetes 
and cardiovascular disease (CVD). Individuals with 
MetS are five times more likely to develop type 2 diabetes 
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[2] and twice as likely to develop CVD [3]. African 
Americans (AA) have slightly higher rates of MetS than 
the general population [4], and in the largest prospective 
study of CVD among AA, approximately one in three 
participants was classified as having MetS [5]. Although 
the development of MetS is partly explained by known 
risk factors (e.g., poor diet, physical inactivity, smoking, 
low education) [6, 7], evidence suggests that psychosocial 
factors are also associated with MetS development and 
severity.

Perceived discrimination is a psychosocial factor asso-
ciated with worse health outcomes, particularly among 
AA adults [8–14]. For example, previously published 
work has indicated that discrimination is associated 
with prevalent hypertension, chronic stress, decreased 
ability to control anger, and greater allostatic load [8, 
14–17]. This work demonstrates that both incidents of 
unfair treatment and the magnitude of burden those 
incidents caused are associated with poor health out-
comes that increase cardiometabolic risk. People who 
report experiencing discrimination are also more likely 
to engage in adverse health behaviors that negatively 
affect cardiometabolic risk (e.g., increased smoking, 
overeating, higher fat consumption, physical inactivity) 
[18–20]. Furthermore, self-reported everyday discrim-
ination has been correlated with indicators of weight 
status including higher body mass index and higher waist 
circumference [9]. Moreover, two recently conducted 
studies, one of women’s health using longitudinal cohort 
data from a diverse U.S. sample and the other using data 
from a sample of AA adults, found that one measure 
of discrimination, everyday discrimination, contributed 
to greater incidence of MetS among racially/ethnically 
diverse middle-aged women and higher allostatic load 
among AA adults [12, 14]. Thus, with potential con-
tributors including unhealthy coping mechanisms often 
used as a response to experiences of discrimination [9], 
perceived discrimination is a potential risk factor for in-
creased weight status and related risk factors for CVD 
and may differ by sex. Additionally, previous work dem-
onstrates that individuals report less everyday discrim-
ination as they age [21–23]. Though age is consistently 
cited as an important predictor of MetS [24, 25], we are 
not aware of any studies that have stratified the relation-
ship between discrimination and cardiovascular markers 
by age.

Most studies investigating the role of discrimination 
in health outcomes have only used a single measure [12, 
26]. However, discrimination is a multifactorial construct 
and multiple measures are likely needed to better capture 
the relationships between discrimination and health [27]. 
The mechanisms underlying the relationship between 
perceived discrimination and MetS are likely multi-
factorial. Despite AA adults experiencing significant 

discrimination [27], limited research has been conducted 
on the influence of self-reported discrimination on MetS 
outcomes in large samples of AA. Additionally, most re-
search has been cross-sectional and has focused on the 
incidence of CVD risk factors resulting from discrimin-
ation, rather than MetS outcomes, including MetS se-
verity [8, 28, 29]. Thus, the objective of this study was to 
examine the associations of three separate constructs of 
discrimination (lifetime, everyday, and lifetime burden), 
better informing the multifactorial construct of discrim-
ination [27], with severity of MetS among a large sample 
of AA adults of varying ages. We hypothesized that AA 
adults who report higher levels of discrimination will 
demonstrate increased MetS severity at baseline and 
a worsening of MetS severity over a median of 8-year 
follow-up.

Methods

Study Population

Data were utilized from a large, community-based co-
hort study investigating cardiovascular health among 
AA adults 21–95  years of age in a metropolitan area 
in the southern United States. 5,306 total participants 
(63.3% female) were recruited between 2000 and 2004. 
Further details of recruitment and study design have pre-
viously been published elsewhere [30–32]. Institutional 
Review Board (IRB) approval was granted and all parti-
cipants consented to participate in the study. Data were 
gathered at three visits with visit 1 (baseline) occurring 
between 2000 and 2004, visit 2 occurring between 2005 
and 2008, and visit 3 occurring between 2009 and 2013. 
Data collected on 3,870 nondiabetic participants with 
MetS severity Z-scores at visit 1 were utilized to evaluate 
the cross-sectional association between discrimination 
and MetS severity. Data collected on 2,711 participants 
who had no diabetes at visit 1 and with MetS severity 
Z-scores from both visit 1 and visit 3 were utilized to 
evaluate the change in MetS severity over time. Sample 
sizes for each analysis may vary due to missing data.

Discrimination Measures

During visit 1, home and clinic interviews were con-
ducted to gather baseline information from participants. 
During this process, trained AA interviewers adminis-
tered questionnaires to collect demographic and behav-
ioral information including physical activity, smoking 
status, alcohol consumption, and dietary intake [32]. The 
questionnaires included an instrument to assess reactions 
to and experiences with self-reported discrimination [33]. 
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The instrument was completed by 96% of participants 
in the study and was given during visit 1.  It measures 
both self-reported everyday and lifetime discrimin-
ation through a series of questions. Everyday discrim-
ination was determined using an adapted version of the 
Williams scale [34] with inquiries assessing daily experi-
ences of being treated with less respect and less courtesy 
than others, as well as frequency of others acting as if  
you are dishonest or threatening. Scores for each of the 
nine responses ranged from 1 (never) to 7 (several times 
per day), and the mean of all nine items was calculated 
as the everyday discrimination score. Instrument consist-
ency and validity were established through Cronbach α 
calculations of internal consistency and confirmatory 
factor analysis. The instrument overall α = .78, .84, and 
.77 for the everyday and lifetime subscales.

Lifetime discrimination was assessed by asking partici-
pants about incidents of unfair treatment in their lifetime 
across nine different areas of interest using an adapta-
tion from Krieger and Sidney (α =  .78) [35, 36]. Areas 
assessed for experiences of unfair treatment included at 
school, getting a job, at work, getting housing, getting re-
sources or money, getting medical care, on the street or at 
another public place, and getting services (scored 0 or 1). 
The count of unfair treatment across all domains (0–9) 
was reported as the lifetime discrimination score. If  par-
ticipants reported experiencing lifetime discrimination in 
at least one area, burden of lifetime discrimination was 
then measured using the following questions: “When 
you had experiences like these over your lifetime, have 
they been—very stressful, moderately stressful, or not 
stressful?”, “Overall, how much has discrimination inter-
fered with you having a full and productive life?”, and 
“Overall, how much harder has your life been because of 
discrimination?” Each response was coded using a con-
tinuous 1 (low burden) to 4 (greater burden) score. The 
mean score of the responses to these three questions was 
calculated to represent the burden of lifetime discrimin-
ation. Moderate internal consistency was demonstrated 
(α = .63).

Covariates Measured

Socioeconomic status was measured by education and 
income level of  each participant. Educational attain-
ment was classified into three categories including: 
less than high school (<HS), high school graduate 
or GED equivalency through 1 to 3  years of  col-
lege (HS4-C1–3), and college graduate or more (C4+ 
years). Income was divided into four categories based 
on family size, U.S. Census poverty levels, and year 
of  baseline clinic visit (2000–2004): poor (less than 
federal poverty level), lower-middle (1–1.5 times the 
federal poverty level), upper-middle (more than 1.5, 

but less than 3.5 times the federal poverty level), and 
affluent (3.5 or more times the federal poverty level). 
Additional covariates included sex, age (continuous), 
smoking status, alcohol consumption, physical ac-
tivity, and dietary intake.

Smoking status was categorized based on American 
Heart Association (AHA) classifications as never smoked 
or quit ≥12 months ago, quit <12 months ago, or current 
smoker. Alcohol consumption was defined as a binary 
response as to whether or not alcohol was consumed in 
the past 12 months. If respondents indicated alcohol was 
consumed in the past 12  months, the average number 
of drinks per week was assessed and recorded as a con-
tinuous variable. Physical activity and dietary intake of 
each participant were also categorized according to AHA 
using the Life’s Simple 7 cardiovascular health status met-
rics [37]. Levels of nutritional health were split into ideal, 
intermediate, or poor as measured by the AHA recom-
mended [38] components in a participant’s diet. The five 
components of the recommendations are consumption of 
≥4.5 cups/day of fruits and vegetables, ≥2 servings/week 
of fish, ≥3 servings/day of whole grains, no more than 36 
oz/week of sugar-sweetened beverages, and no more than 
1,500  mg/day of sodium. The presence of four to five 
recommended dietary components indicates ideal nutri-
tional health, whereas the presence of two to three recom-
mended dietary components indicates intermediate and 
zero to one indicate poor nutritional health. Physical ac-
tivity was measured as ideal when participants completed 
≥150 min/week of moderate physical activity or ≥75 min/
week of vigorous activity or a combined ≥150 min/week 
of moderate and vigorous activity. Intermediate physical 
activity was indicated if  1–149  min/week of moderate 
or 1–74  min/week of vigorous activity or 1–149  min/
week of combined moderate and vigorous activity [39]. 
Furthermore, participants were characterized as having 
poor physical activity if  no physical activity was reported. 
These covariates may confound the association between 
discrimination and MetS; thus, results are displayed using 
linear modeling with and without covariate adjustment in 
three different models.

MetS Classification and Z-Score

Adult ATP-III criteria was used to define traditional 
MetS [1]. Those with three or more of the following 
five criteria were classified as having MetS: triglyceride 
concentration ≥ 1.69 mmol/L (150 mg/dL), high-density 
lipoprotein cholesterol < 1.04  mmol/L (40  mg/dL) for 
males and < 1.3 mmol/L (50 mg/dL) for females, waist 
circumference ≥ 102  cm for males and ≥ 88  cm for fe-
males, concentration of glucose ≥ 5.55 mmol/L (100 mg/
dL), and systolic blood pressure ≥ 130 mm Hg or dia-
stolic blood pressure ≥ 85 mm Hg [1].
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MetS severity Z-score was calculated with previously 
published formulas using confirmatory factor ana-
lysis [24, 25]. Weighted contribution to a latent MetS 
“factor” of each of the standard components previ-
ously mentioned [1] was determined on a sex- and race/
ethnicity-specific basis. Data from the National Health 
and Nutrition Examination Survey (NHANES) were 
utilized to conduct the confirmatory factor analysis of 
adults ages 20–64 [25] and divided into six subgroups 
based on sex and self-identified race/ethnicity including: 
non-Hispanic white, non-Hispanic black, and Hispanic. 
Loading coefficients for each MetS component were de-
termined toward a single MetS factor for each of the six 
subgroups. These were then used to calculate equations 
of a standardized MetS severity score for each popula-
tion subgroup (http://mets.health-outcomes-policy.ufl.
edu/calculator/). The Z-scores (with 99.75% of values 
between the range of −3 to 3) indicate relativity of MetS 
severity based on sex and race/ethnicity specifications 
with higher scores designating greater severity of MetS. 
Changes in MetS severity were calculated as the differ-
ence of MetS Z-scores at visit 1 minus MetS Z-scores at 
visit 3. A positive change indicates a decrease in MetS 
severity over time.

Statistical Analysis

Baseline characteristics assessed during visit 1 were exam-
ined by age (21–44, 45–64, and ≥ 65) and sex. Categorical 
and continuous variables were analyzed across sexes and 
age categories using chi-square or analysis of variance, 
respectively. Due to the previously published limitations 
of using Likert-scale variables to assess discrimination 
and the challenges associated with using discrimination 
as a continuous variable [10, 40], measures of discrimin-
ation were stratified into tertiles indicating low, medium, 
and high discrimination. Because the three discrimin-
ation measures were not all on the same ordinal scale, 
this tertile approach also allowed for comparisons of 
MetS associations across the three discrimination meas-
ures. Linear mixed models were used to directly model 
mean MetS Z-scores at the two visits (visit 1 and visit 
3), while also modeling the correlation between the two 
visits. These models were fit separately for each of the 
three discrimination measures. For each discrimination 
measure, three models were fit to investigate the effects 
of covariates on the association between discrimin-
ation and MetS severity. Model 1 adjusted for age and 
sex; model 2 adjusted for model 1 covariates plus edu-
cation (<HS/HS4-C1–3/C4+); and model 3 adjusted for 
model 2 covariates + nutrition (poor heath/other), phys-
ical activity (poor/intermediate/ideal health), smoking 
status (current smoker/other), and alcohol consump-
tion (number of drinks per week). Interactions between 

sex and age were also explored with additional models, 
using the “model 3” covariate framework. The above 
modeling approach used all 3,870 individuals with com-
plete data at baseline; many of the individuals did not 
have visit 3 MetS Z data. Mixed models are valid if  data 
are missing at random, which we find to be plausible 
here. However, as a sensitivity analysis, we repeated our 
models described above for only those who had complete 
data at both visits 1 and 3 to allow for comparisons. An 
additional analysis of prevalence of ATP-III MetS was 
analyzed and compared across discrimination tertiles at 
visit 1. All analyses were conducted with SAS 9.4 (SAS 
Institute Inc., Cary, NC).

Results

Sample Characteristics

Characteristics of participants are displayed in Table 1 
and include overall sample characteristics, as well as 
those stratified by sex and by age. Participants’ mean age 
was 53.8 (± 13.0) years with 63.1% of participants being 
female. At 49.8%, the category including those who com-
pleted high school and up to 3 years of college was the 
most common level of education among participants, 
whereas 15.4% of participants had less than a high 
school education and 34.8% identified as completing 
4 years of college or more. Affluence was most common 
among participants (32.9%), whereas 29.9% of partici-
pants were identified in the upper-middle-income level, 
23.3% of participants in the lower-middle-income level, 
and 14.0% were categorized in the poor-income level.

Eighty-five percent of this cohort has never smoked 
or quit smoking ≥12 months ago and 13.3% were current 
smokers. Poor nutritional health status (60.3%) and poor 
physical activity status (46.2%) were the most common 
categorizations of JHS participants based on AHA cri-
teria [39], while only 0.8% of the cohort had ideal nutri-
tional status and 21.0% had ideal physical activity status.

Discrimination scores for the total sample indicated 
means of 2.09 (± 1.01) for everyday discrimination, 3.00 
(± 2.13) for lifetime discrimination, and 2.33 (± 0.77) 
for burden of lifetime discrimination. When stratifying 
by sex, males reported significantly more discrimination 
when compared with females at all levels of discrimin-
ation including everyday (2.17 vs. 2.04, p = .0003), life-
time (3.24 vs. 2.86, p < .0001), and burden of lifetime 
discrimination (2.36 vs. 2.31, p =  .0488). Incidences of 
everyday discrimination consistently decreased as age in-
creased, with those aged 21–44 reporting 2.33 (± 1.05), 
aged 45–64 reporting 2.12 (± 1.01), and 65+ reporting 
1.70 (± 0.80). Lifetime discrimination differed by age (p 
< .0001), with those aged 21–44 reporting 3.16 (± 2.08), 
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Table 1. Participant characteristics

Overall By sex By age

Females Males p-valuea 21–44 45–64 65+ p-valueb

N 3,870 2,441 1,429  1,087 1,965 818  

Demographics         

 Age, mean (SD) 53.8 (13.0) 54.2 (13.0) 53.1 (13.0) .0136 38.2 (5.7) 55.0 (5.9) 71.6 (5.1) <.0001

 Sex (%female) 63.1 - - - 61.7 62.8 65.5 .2211

SES/lifestyle fac-
tors

        

 Education (%)         

  <High school 15.4 14.9 16.2 .5026 3.7 11.7 39.8 <.0001

  High school 
4–college 3

49.8 50.4 48.8  60.7 49.3 36.4  

  College 4+ 34.8 34.7 35.0  35.6 39.0 23.8  

 Income (%)         

  Poor 14.0 16.6 9.6 <.0001 16.4 10.3 19.5 <.0001

  Lower-middle 23.3 24.9 20.6  19.3 19.7 37.0  

  Upper-middle 29.9 30.8 28.2  36.4 29.5 21.9  

  Affluent 32.9 27.7 41.7  27.9 40.5 21.6  

 Cigarette 
smoking (AHA 
categorization) 
(%)

        

  Never smoked/ 
quit ≥ 12 month 
ago

85.5 88.4 80.6 <.0001 84.6 84.0 90.4 <.0001

  Quit < 
12 month ago

1.2 1.2 1.2  1.9 1.0 0.8  

  Current 
smoker

13.3 10.5 18.2  13.6 15.0 8.8  

 Alcohol con-
sumption

        

  Alcohol 
drinking in the 
past 12 months 
(%)

49.1 41.9 61.5 <.0001 63.7 49.4 29.3 <.0001

  Average 
number of 
drinks per week, 
mean (SD)

1.8 (5.8) 0.7 (3.4) 3.5 (8.2) <.0001 2.4 (7.1) 1.8 (5.7) 0.8 (3.4) <.0001

 Nutrition (AHA 
categorization) 
(%)

        

  Ideal health 0.8 0.9 0.6 .0051 0.2 0.8 1.5 <.0001

  Intermediate 
health

38.9 40.8 35.5  28.8 40.9 46.6  

  Poor health 60.3 58.3 63.8  71.0 58.2 51.9  

 Physical activity 
(AHA categor-
ization) (%)

        

  Ideal health 21.0 18.2 25.8 <.0001 26.2 20.8 14.6 <.0001

  Intermediate 
health

32.8 34.3 30.1  38.2 32.3 26.7  

  Poor health 46.2 47.5 44.1  35.6 46.9 58.8  

Discrimination, 
mean (SD)

        

 Everyday dis-
crimination

2.09 (1.01) 2.04 (1.00) 2.17 (1.06) .0003 2.33 (1.05) 2.12 (1.01) 1.70 (0.80) <.0001

 Median (IQR) 1.89 (1.33, 2.67) 1.78 (1.33, 2.56) 2.00 (1.33, 2.76)  2.11 (1.56, 2.89) 1.89 (1.33, 2.67) 1.44 (1.00, 2.00)  
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aged 45–64 reporting 3.20 (± 2.15), and 65+ reporting 
2.33 (± 2.00). Burden of lifetime discrimination signifi-
cantly differed by age (p < .0001), with younger groups 
(ages 21–44) reporting significantly more discrimination 
than their older counterparts (45–64 and 65+).

In the total sample, MetS prevalence as defined by 
ATP-III was 21.5%, with significant differences in the 
sample by sex (p =  .0222) and by age (p < .0001). The 
greatest prevalence of ATP-III MetS in JHS partici-
pants was seen in those ages 65+ (27.4%) and in females 
(22.7%). MetS severity Z-scores were shown to signifi-
cantly increase by age (p < .0001), but did not differ by 
sex (p = .7292).

Cross-sectional and Longitudinal Relationships Between 
Self-reported Discrimination, ATP-III MetS Status, and 
MetS Severity

Table 2 includes all models of MetS severity association 
with reported levels of discrimination at visit 1.  After 
adjustment for age, sex, education, nutrition, phys-
ical activity, smoking status, and alcohol consumption 

(model 3), an overall association between everyday dis-
crimination and MetS severity was observed (p = .0026); 
this association did not vary over time (interaction 
p = .1644). Consistent across both visits, higher MetS se-
verity to some degree was observed with increasing levels 
of everyday discrimination. Similar results were ob-
served for lifetime discrimination (Model 3 main effect 
p  =  .0169). Low levels of lifetime discrimination were 
associated with lower levels of MetS severity, whereas 
medium and high levels of lifetime discrimination were 
associated with worse MetS severity at both visits. There 
was no significant association between burden of life-
time discrimination and MetS severity in any model.

Table 3 includes associations between self-reported 
discrimination and severity of  MetS at baseline and 
over 8-year follow-up stratified by age categories, 
including covariates that were included in “model 3” 
described earlier. For all three measures, age × dis-
crimination interactions were significant (p < .0001), 
justifying the stratification. In the middle-aged group 
(45–64  years), overall associations between everyday 
discrimination and lifetime discrimination and MetS 
severity were observed; these associations did not vary 

Overall By sex By age

Females Males p-valuea 21–44 45–64 65+ p-valueb

 Lifetime discrim-
ination

3.00 (2.13) 2.86 (2.09) 3.24 (2.16) <.0001 3.16 (2.08) 3.20 (2.15) 2.33 (2.00) <.0001

 Median (IQR) 3 (1, 4) 3 (1, 4) 3 (2, 5)  3 (2, 5) 3 (2, 5) 2 (1, 4)  

 Discrimination 
burden

2.33 (0.77) 2.31 (0.77) 2.36 (0.76) .0488 2.21 (0.75) 2.39 (0.77) 2.34 (0.80) <.0001

 Median (IQR) 2.17 (1.67, 2.83) 2.17 (1.67, 2.83) 2.33 (1.83, 2.83)  2.17 (1.67, 2.83) 2.33 (1.83, 2.83) 2.33 (1.67, 2.83)  

Health measures, 
mean (SD)

        

 BMI 31.1 (7.1) 32.1 (7.5) 29.3 (6.0) <.0001 31.8 (8.0) 31.2 (6.9) 29.8 (6.1) <.0001

 Waist circumfer-
ence

98.5 (15.6) 98.0 (16.1) 99.4 (14.8) .0057 97.3 (17.2) 98.9 (15.2) 99.0 (14.4) .0138

 SBP 126.4 (16.8) 125.7 (17.0) 127.6 (16.3) .0006 118.5 (13.2) 127.3 (15.8) 134.7 (18.6) <.0001

 DBP 76.2 (8.7) 74.9 (8.5) 78.5 (8.6) <.0001 75.7 (8.6) 77.5 (8.3) 73.7 (9.0) <.0001

 Triglycerides 99.8 (66.4) 94.2 (51.7) 109.4 (85.0) <.0001 89.4 (60.4) 104.3 (74.0) 102.9 (51.4) <.0001

 HDL 52.4 (14.8) 55.8 (14.8) 46.5 (12.8) <.0001 49.8 (13.1) 52.5 (14.9) 55.3 (16.0) <.0001

 Glucose 90.4 (8.9) 89.8 (9.1) 91.5 (8.6) <.0001 86.9 (7.7) 91.2 (9.0) 93.2 (8.9) <.0001

 Cortisol 9.6 (4.1) 8.8 (3.9) 11.0 (4.0) <.0001 9.1 (4.1) 9.6 (4.1) 10.4 (3.8) <.0001

 hsCRP 0.48 (0.90) 0.6 (0.8) 0.3 (1.1) <.0001 0.4 (0.7) 0.5 (1.0) 0.5 (0.8) .2997c

 ATP-III MetS 
status (%)

21.5 22.7 19.5 .0222 13.2 23.7 27.4 <.0001

 MetS severity 
score Z-score

−0.070 (0.72) −0.073 (0.73) −0.064 (0.70) .7292 −0.253 (0.76) −0.016 (0.70) 0.046 (0.67) <.0001

AHA American Heart Association; BMI body mass index; DBP diastolic blood pressure; IQR interquartile range; HDL high-density 
lipoproteins; hsCRP high-sensitivity C-reactive protein; SBP systolic blood pressure; SES socioeconomic status.
at-test for continuous variables, chi-square tests for categorical variables.
bANOVA for continuous variables, chi-square tests for categorical variables.
cp = .0002 by Kruskal–Wallis test.

Table 1. Continued
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by visit. Similar trends described above for the overall 
sample were observed in the middle-aged group, with 
higher levels of  discrimination associated with worse 
MetS severity. In the oldest age group (65+ years), only 
everyday discrimination was associated with MetS 
severity. Reported levels of  high everyday discrim-
ination had higher levels of  MetS severity related to 
low and medium everyday discrimination across both 
visits. No associations between any of  the discrimin-
ation measures and MetS severity were observed for 
the younger age group (21–44 years).

Table 4 includes associations between self-reported 
discrimination and severity of  MetS at baseline 
stratified by sex. Among females, both everyday and 
lifetime discrimination were associated with MetS 
severity overall, and these associations did not vary 
over the two visits. No associations between self-
reported levels of  discrimination and MetS severity 
were observed among males. However, interactions 
between  sex and the self-reported discrimination 
measures were not significant; thus, no definitive 
conclusions can be made regarding sex differences in 
this context.

Table 5 shows the unadjusted prevalence of ATP-III 
MetS by levels of discrimination at baseline. Everyday, 
lifetime, and burden of lifetime discrimination were not 
associated with prevalence of ATP-III MetS at baseline. 
No significant associations with self-reported discrimin-
ation of any kind were found when stratified by sex or by 
age at baseline (data not shown).

The above results arise from those individuals who 
have complete data at least at visit 1 (n = 3,870), but 
who may be missing visit 3 MetS severity. A  sensi-
tivity analysis was performed to replicate all of  the 
above analyses with only those individuals with com-
plete covariate data at visit 1 as well as complete MetS 
data at both visits 1 and 3 (n = 2,711); these results 
are provided in Supplementary Tables 1b–4b. Results 
were consistent between the overall sample and the 
completers-only sample for the lifetime discrimination 
main effect. After adjustment for age, sex, education, 
nutrition, physical activity, smoking status, and al-
cohol consumption (model 3) in the completers-only 
overall sample represented in Supplementary Table 
2b, lifetime discrimination main effect was associated 
with significantly worse (p  =  .0105) MetS severity 
over time. Consistency was demonstrated between 
the overall sample and the completers-only sample 
stratified by age (Supplementary Tables 3 and 3b) and 
by sex (Supplementary Tables 4 and 4b). Associations 
with everyday discrimination and MetS severity were 
similar in this completers-only sample, although the 
main effect from Model 3 was no longer significant 
(p = .0621).

Discussion

This study assessed multiple measures of discrimination 
to better capture the complexity of discrimination and 
investigated its relationship with severity of MetS among 
AA adults at baseline and over an 8-year period. To our 
knowledge, this is the first study to examine the influ-
ence of discrimination on MetS severity over time in a 
large sample of AA adults. We found that everyday and 
lifetime discrimination were significantly associated with 
MetS severity; these associations did not change over 
the 8-year span of the study. We also observed that these 
associations varied by age, with middle-aged adults ex-
hibiting the strongest associations between everyday 
and lifetime discrimination and MetS severity. Though 
males reported significantly greater discrimination for all 
measures of discrimination, the interactions between sex 
× discrimination on MetS severity were not significant.

Independent of demographic and lifestyle factors 
known to contribute to MetS [6, 7], everyday and lifetime 
measures of discrimination main effects were signifi-
cantly associated with MetS severity. However, burden 
of lifetime discrimination was not associated with MetS 
severity. This suggests that both the level and occurrence 
of discrimination (everyday vs. lifetime) are important for 
predicting MetS severity among AA adults. This is con-
sistent with the evidence suggesting that discrimination 
can lead to worse health outcomes for AA adults [8, 9, 
12, 18, 41, 42]. Specifically, perceived discrimination has 
an adverse association with markers of cardiovascular 
health among AA adults including hypertension [8], 
weight status [9], coronary artery calcification [43], sub-
clinical carotid artery disease [10, 44], and allostatic load 
[17]. Findings in this study parallel the existing litera-
ture regarding the relationship between discrimination 
and allostatic load, a health outcome designed to assess 
cumulative physiological dysregulation similar to MetS 
severity [16, 17]. However, the relationship between self-
reported discrimination and MetS is not limited to AA 
adults. A positive association between self-reported dis-
crimination and MetS has also been observed in other ra-
cial/ethnic minority populations including South-Asian 
Surinamese, African Surinamese, and Moroccans while 
living in the Netherlands [26]. Moreover, incidences of 
racial discrimination are associated with reduced trust in 
physicians, as well as reduced adherence to medications 
among AA adults living with chronic disease [40, 45]. 
Physiological factors also play a role, with self-reported 
discrimination activating stress-related hypothalamus, 
pituitary, and adrenal glands’ axis pathways [46], re-
leasing high levels of stress-related hormones which can 
lead to wear and tear on the body and increased risk 
for CVD [46]. Additionally, researchers have observed a 
gene-by-environment interaction on vicarious racism on 
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blood pressure outcomes, highlighting a potential novel 
biological pathway for discrimination to affect health 
outcomes amongst AA [42]. Together, this suggests that 
experiencing discrimination can lead to worse cardiovas-
cular outcomes for AA, both directly and indirectly, and 
that measures of everyday discrimination and lifetime 
discrimination may have prognostic value in identifying 
individuals at risk for adverse cardiovascular outcomes.

The relationships between perceived discrimination 
and MetS severity were similar in their consistency and 
magnitude to that seen for depressive symptoms scores 
as assessed using the Center for Epidemiologic Survey-
Depression (CES-D) scores, which exhibited a similar 
rise in MetS severity by CES-D tertiles among females 
[5]. Additionally, U.S.  society subjective social status 
(SSS) using the MacArthur Scale of SSS exhibited an 
inverse relationship with MetS severity both overall and 
in particular among females [47]. Together these findings 
provide a broader picture that AA individuals found in 
psychosocial evaluations to have a higher self-reported 
discrimination, more depressive symptoms or lower SSS 
should be considered for evaluation of MetS severity and 
associated disease status to provide an opportunity for 
earlier intervention to reduce future disease risk [48].

Experiences with perceived discrimination significantly 
differed by age. Incidences of everyday discrimination con-
sistently decreased as people got older, but lifetime discrim-
ination was higher among those aged 45+ when compared 
to those aged 21–44. Burden of lifetime discrimination sig-
nificantly differed by age (p < .0001), with younger groups 
(ages 21–44 and 45–64) reporting significantly more discrim-
ination than their older counterparts (65+). Previous work 
has also demonstrated that age was significantly inversely 
associated with every domain of everyday discrimination, 

including experiences with people being afraid of you, fol-
lowed in stores, poor service, given less courtesy, perceptions 
that you are not smart, and people thinking they are better 
than you [21]. Taylor and colleagues found that in each 
case, younger AA men experience more everyday discrimin-
ation than their older counterparts [21]. Similar age-related 
findings have been reported among the general population 
[22], as well as among Hispanics/Latinos [23]. In our study, 
among those who are middle aged (45–64 years), both me-
dium and high everyday discrimination was significantly as-
sociated with higher MetS severity. Furthermore, medium 
lifetime discrimination displayed a significantly higher MetS 
severity and was nearly significant at high lifetime discrim-
ination among middle-aged AA adults. In individuals aged 
65+, high everyday discrimination was associated with 
higher MetS severity, but not lifetime discrimination. When 
stratified by age, there were no significant associations be-
tween experiences with discrimination and MetS severity 
among AA young adults aged 21–44. Though age is con-
sistently cited as an important predictor of MetS, we are 
not aware of any studies that have stratified the relationship 
between discrimination and cardiovascular markers by age, 
making these age-related findings novel. This work suggests 
that experiences with discrimination were not associated 
with MetS severity in young adults, but that discrimination 
may increase your risk for worse MetS as one gets older (age 
45+). Alternatively, we recognize the possibility that there 
may be (a) cohort effects associated when describing dis-
crimination (e.g., people in the 65+ group came of age when 
overt discrimination was more common and in some cases, 
legally sanctioned), (b) differences in coping, and/or (c) there 
may be differences in desirability bias across generations. It 
would be interesting to test these alternative hypotheses in 
future studies.

Table 5. Prevalence of ATP-III MetS at visit 1 (overall; unadjusted)

n % (95% CI)a p-valueb

Everyday discrimination   .2690

 Low (n = 1,275, 1.15 ± 0.17) 291 22.8 (20.6, 25.2)  

 Median (n = 1,336, 1.91 ± 0.24) 287 21.5 (19.3, 23.8)  

 High (n = 1,182, 3.32 ± 0.82) 238 20.1 (17.9, 22.5)  

Lifetime discrimination   .4431

 Low (n = 1,640, 1.04 ± 0.83) 371 22.6 (20.6, 24.7)  

 Median (n = 1,167, 3.46 ± 0.50) 241 20.7 (18.4, 23.1)  

 High (n = 921, 5.93 ± 1.02) 197 21.4 (18.8, 24.2)  

Discrimination burden   .0736

 Low (n = 1,115, 1.50 ± 0.34) 241 21.6 (19.2, 24.2)  

 Median (n = 1,005, 2.34 ± 0.19) 199 19.8 (17.4, 22.4)  

 High (n = 1,048, 3.20 ± 0.39) 251 24.0 (21.4, 26.7)  

Low first tertile; median second tertile; high third tertile; CI confidence interval.
aClopper–Pearson (exact) confidence limits.
bChi-square test.
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Men reported more discrimination than women at all 
levels of discrimination, including everyday, lifetime, and 
the lifetime burden of that discrimination. The observed sex 
differences are in line with previous work demonstrating AA 
men experience more discrimination when compared with 
AA women [13, 27, 49]. Though men reported significantly 
more discrimination, the interaction for the effect of sex and 
discrimination with MetS severity was not statistically sig-
nificant. This differs slightly from the work of Assari and 
colleagues which observed that among AA, racial discrimin-
ation was associated with negative health consequences for 
both sexes, but black males experienced more physiological 
effects of an increase in racial discrimination over time [13]. 
However, their analyses simply stratified their models by 
sex and did not appear to test the interaction between sex 
and discrimination. When we simply stratified our models 
by sex, we observed that everyday and lifetime discrim-
ination associations with MetS severity were shown to be 
significant in females, with no differences in this association 
observed over time. This is consistent with Moody and col-
leagues findings that women who experience everyday dis-
crimination were at 33% greater risk for MetS incidence 
over a 14-year period and that racial/ethnic minorities (AA, 
Hispanic, and Japanese) were at higher risk than other ra-
cial/ethnic groups [12]. However, interactions between sex 
and the self-reported discrimination measures were not sig-
nificant in our study; thus, no definitive conclusions can be 
made via sex differences in this context.

When examining MetS prevalence using ATP-III def-
initions, self-reported everyday, lifetime, and burden of 
lifetime discrimination were not associated with MetS. 
This highlights that using the adult ATP-III criteria to 
classify MetS status only takes into account the five 
physiological end points that define MetS and does not 
take into account factors that influence development of 
MetS including sex, race/ethnicity, and age [6, 7]. We 
propose that our MetS severity Z-score may be a more 
relevant measure than using ATP-III criteria alone be-
cause it allows for weighted contribution of each of these 
five clustered components to MetS severity on a sex- and 
race/ethnicity-specific basis.

This study has many strengths including the assessment 
of multiple components of discrimination, MetS-related 
variables, and demographic and lifestyle factors. It also in-
cludes data from the largest cohort study of CVD in AA and 
assesses measures including MetS severity at baseline and 
changes in MetS severity over an 8-year period. Additionally, 
not only was everyday and lifetime discrimination assessed, 
but burden of lifetime discrimination was also collected. 
Although previous studies assessing the association be-
tween perceived discrimination and health outcomes have 
analyzed the construct dichotomously [16], this research 
has expanded the measure to three separate variables within 
the construct of perceived discrimination. However, there 
are also some limitations that warrant discussion. First, 

the longitudinal nature of this study resulted in attrition 
over time and thus, a greater number of results for baseline 
measures of discrimination (everyday, lifetime, and burden) 
were obtained when compared with the number of results 
obtained 8 years later. Additionally, measures of health be-
haviors in this study were assessed by self-report only. More 
objective measures of chronic stress (e.g., hair cortisol) could 
be useful in delineating the underlying etiology relating self-
reported discrimination and MetS severity. The study was 
also conducted in a single metropolitan area in the southern 
USA, potentially limiting its generalizability to AA adults 
beyond the southeastern region.

Conclusion

Our results suggest that, in a large community-based 
sample of AA, discrimination is a salient psychosocial 
risk factor for MetS severity and worsening of MetS se-
verity over time. Given the high prevalence of both self-
reported discrimination and MetS amongst AA adults, 
addressing discrimination as part of CVD risk interven-
tions may have the potential to decrease MetS severity 
and thereby, adverse health consequences that result.

Supplementary Material

Supplementary material is available at Annals of Behavioral 
Medicine online.
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