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Abstract

Introduction: African Americans, especially those in the South, suffer a disproportionate burden 

of obesity and are at high risk for perceived discrimination (PD). This study investigates the 

association between PD and weight status among African Americans and clarifies the role of 

perceived stress and health behaviors in this relationship.

Methods: Data came from the Jackson Heart Study, Examination 1 (2000–2004; analyses 

conducted in 2016 using Stata, version 14). African Americans from Jackson, Mississippi, aged 

21–95 years were recruited (N=5,301). Weight status was measured using anthropometric data 

with BMI; waist circumference (in centimeters); and obesity class (I, II, III). Survey instruments 

were used to measure PD, perceived global stress, and health behaviors. Multivariate regression 

was used to model weight status outcomes as a function of PD, perceived stress, and health 

behaviors.

Results: After controlling for sociodemographic factors and health status, perceived everyday 

discrimination was associated with higher BMI (b=0.33, p<0.01); higher waist circumference 

(b=0.70, p<0.01); and higher relative risk of Class III obesity versus non-obesity (relative risk 

ratio, 1.18; p<0.001). Global perceived stress was linked to higher BMI (b=0.42, p<0.05) and 

higher waist circumference (b=1.18; p<0.01) and partially mediated the relationships between PD 

and these weight status outcomes. Health behaviors led to suppression rather than mediation 

between PD and weight status and between stress and weight status.

Conclusions: PD and perceived stress are potential risk factors for higher weight status. They 

should be considered as a part of a comprehensive approach to reduce obesity among African 

Americans.
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INTRODUCTION

African Americans suffer a disproportionately high prevalence of obesity and are more 

likely to suffer from obesity comorbidities.1 Although the causes of this disparity are not 

entirely understood, higher rates of perceived discrimination (PD) among African 

Americans compared with any other racial/ethnic group2,3 have been suggested as a 

potential factor.4 Yet, there are inconsistent findings concerning the role of PD in obesity 

and other aspects of weight status, including BMI; waist circumference (WC) and hip 

circumference; and body composition measures (e.g., fat content and types of adipose tissue 

accumulation). The interpretation of these findings is complicated by differences in samples 

and recruitment, as well as by differences in the measurement of weight status and PD, 

either everyday PD (e.g., how often people treat you with less respect) or lifetime PD (e.g., 

unfair treatment on the job and in other life areas). In addition, PD instruments vary in how 

they treat the attributed reason for discrimination. In most studies, respondents first report 

perceived discrimination due to any reason and later are asked to select the main reason for 

discrimination (e.g., race, gender, age). Some studies, however, use instruments specifically 

designed to measure racial discrimination. In this paper, the term “PD” is used to refer to 

discrimination due to any reason and “perceived racism” for racial discrimination.

The evidence concerning the relationship between PD and weight status falls into three 

groups. The first group suggests a positive relation between PD and weight status. Hunte,5 

for instance, finds that everyday PD relates to over-time increases in WC in the general 

population of midlife Americans. Cozier and colleagues6 report that among women 

participating in Black Women’s Health Study, over-time weight gain increases as perceived 

lifetime and everyday racism increase.

The second group of studies suggests a lack of a positive relationship between PD and 

weight status. Shelton et al.7 observe no relationship between perceived lifetime racism and 

BMI in a sample of lower-income African American and Hispanic Bostonians. Vines and 

colleagues8 find that after controlling for daily stress, perceived racism is linked to lower, 

not higher, waist-to-hip ratio among African American women whereas daily stress is linked 

to higher waist-to-hip ratio.

Finally, the third group of studies focuses specifically on adiposity and suggests that the role 

of PD varies by sex and the manner by which adiposity and PD are measured. Everyday 

discrimination is positively associated with visceral fat, but not subcutaneous fat among 

middle-aged African American and Caucasian women residing in Chicago.9 By contrast, 

among female African Americans residing in Mississippi, subcutaneous and visceral fat 

volume is positively related to non-racial (height/weight, age, gender, or other) lifetime 

discrimination, but not everyday non-racial discrimination.10 Among male African 

Americans in this sample, everyday discrimination is linked to higher subcutaneous fat but 

not to visceral fat.

Although methodologic differences likely contribute to empirical inconsistencies, a more 

serious limitation is the lack of a theoretically grounded framework in most studies. To 

overcome this limitation, this study used the stress process theory11 to develop a conceptual 
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model of the role of PD in weight status. This theory argues that the placement of an 

individual in a social hierarchy explains exposure to stressors and their patterning. Low-

social status individuals, including racial/ethnic minorities, tend to experience more stressful 

events and more chronic stress. In addition, stress often proliferates in the lives of low–social 

status individuals, with stressors in one life area begetting stressors in other areas.12,13 This 

is substantiated by research arguing that along with direct effects and health behaviors, 

discrimination affects health comprehensively by increasing overall levels of stress.4 

Overall, low–social status individuals experience higher levels of stress, which in turn can 

lead to an array of adverse health consequences.

Using this theoretic framework, a conceptual model that clarifies the relationship between 

PD and weight status is proposed. PD is conceptualized as a stressor (Figure 1, Arrow 1) 

causing physiologic and behavioral changes that make one more susceptible to gaining 

weight4 (Figure 1, Arrows 2–4). Physiologically, stress activates the hypothalamic–

pituitary–adrenal axis, which governs the metabolic process.14 Additionally, stress-induced 

changes in lifestyle behaviors, including eating, physical activity, alcohol consumption, and 

sleep quality, can all lead to weight gain.15–20 Exposure to stress, for instance, is linked to 

overeating, selecting foods high in sugar and fat, and “comfort eating,”21 and physical 

activity, a well-established tool in weight management, tends to be low in highly stressed 

adults.15,16,22 Thus, the positive relationship between PD and weight status is mediated by 

stress and lifestyle behaviors (Figure 1, Arrow 5).

Based on this conceptual model, the following hypotheses are derived that consider whether 

the relationship between PD and weight status operates through measures such as global 

stress and negative health behaviors:

1. Higher levels of perceived everyday discrimination are related to higher weight 

status measured by BMI; obesity class (I, II, and III); and WC.

2. Global perceived stress mediates the relationship between PD and weight status.

3. Lifestyle measures (physical activity, diet, alcohol consumption, smoking) 

further mediate the relationship between global perceived stress and weight 

status.

METHODS

Study Sample

Data were drawn from Examination 1 (2000–2004) of the Jackson Heart Study (JHS), a 

community-based cohort study of non-institutionalized African Americans aged 21–95 years 

residing in three counties of Mississippi.23,24 Participants were enrolled from four sources: 

random (17%); volunteer (22%); the Atherosclerosis Risk in Communities Study (30%); and 

family members (31%). The final sample (N=5,301) is geographically representative of the 

study population.23 Details of the study design are published elsewhere.24,25 The study was 

approved by the IRBs of University of Mississippi Medical Center, Jackson State University, 

and Tougaloo College. All participants provided informed consent.
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Roughly 5% of the survey respondents lacked complete information on the study variables. 

Data were examined to determine whether they were missing at random by creating a 

dichotomous variable representing missingness on any of the study variables and was used 

to predict weight status in the full model. This indicator was not significant, indicating data 

were missing at random and multiple imputations were appropriate.26 Five multiply-imputed 

data sets were created and analyzed, and results for non-imputed data were similar. All 

analyses were performed in 2016 using Stata, version 14.

Measures

Weight status was measured using anthropometric data collected by trained staff. It was 

assessed using three measures:

1. a continuous measure of BMI defined as weight (kg)/height (m)2;

2. a continuous measure of WC in centimeters; and

3. a categorical measure of obesity defined as non-obese (BMI<30, ref); obese I 

(BMI 30–34.9); obese II (BMI 35–39.9); and obese III (BMI ≥40).

Everyday PD was assessed using a nine-item instrument adapted from Williams27 and 

validated in the JHS by Sims et al.28 with good internal reliability (α=0.88). Participants 

were asked, How often on a day-to-day basis do you have the following experiences? 
Options included you are treated with less courtesy, you are treated with less respect, people 
act as if you are dishonest, poor service at restaurants, people think you aren’t smart, people 
are afraid of you, people think you’re not as good as they are, called names/insulted, and 

threatened/harassed. Responses were recorded on a Likert-type scale ranging from 1 (never) 
to 7 (several times a day). All but 2% of respondents had complete information for all nine 

items. The mean of the nine responses was used to indicate the overall everyday 

discrimination score and was calculated for all respondents who answered at least one item. 

Following the discrimination questions, participants were asked which of the following they 

believed was the reason for discrimination (age, gender, race, height/weight, or some another 

reason). Dummy variables were constructed for each reason, with no discrimination as the 

ref.

Perceived global chronic stress (henceforth “perceived stress”) was measured by an 

instrument created specifically for the JHS25 and based on three existing measures.29–31 

Respondents rated the severity of stress, 1=not stressful to 4=very stressful, that they have 

experienced over the past 12 months in the following eight domains: employment, 

relationships, the neighborhood, caring for others, legal problems, medical problems, 

experiences of racism and discrimination, and meeting basic needs. The mean of the 

responses across the eight domains was used to indicate perceived stress, with only 2% of 

respondents not answering all eight items. Cronbach’s alpha was 0.72.

Health behaviors included currently using tobacco (yes=1, no=0) and having drank alcohol 

during the past 12 months (yes=1, no=0). Physical activity and nutritional status were 

assessed using Life’s Simple Seven metrics developed by American Heart Association.32 A 

dichotomous indicator of ideal physical activity indicated whether or not the respondent 

achieves the recommended level of physical activity based on active living score, sports 
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index score, home/life score, and work score.33 A dichotomous indicator for ideal nutrition 

indicated whether or not the respondent meets the recommended criteria concerning 

consumption of fruit and vegetables, fish, fiber-rich foods, sugar-sweetened beverages, and 

sodium.34 All health behaviors were based on self-report.

Covariates included health status, measured using self-rated health (5-point scale ranging 

from 1=“poor” to 5=“excellent”) and sociodemographic background including age in years 

(centered); the quadratic of age; gender (male versus female); education (less than high 

school, high school or General Educational Development test, some college or vocational 

school, college/associate degree or more); and whether the respondent has health insurance 

(yes=1, no=0).

Statistical Analysis

Descriptive statistics for the whole sample and by obesity status were calculated. To assess 

relationships between main predictors and obesity prior to adjustment, bivariate tests were 

used. Next, nested multivariate regression models predicting weight status outcomes were 

estimated. Linear regression was used for the continuous dependent variables, BMI and WC, 

and multinomial logistic regression for the obesity categories. To address Hypothesis 1, 

which argues that PD is positively associated with weight status, Model 1 included daily PD, 

reasons for discrimination, and the control variables. Model 2 addressed Hypothesis 2, 

which argues that perceived stress mediates the association between PD and weight status, 

by adding perceived stress to Model 1. Mediation was tested by examining whether the 

indirect effect of PD on weight status through stress was significant. Hypothesis 3 argues 

that health behaviors mediate the relationship between stress and weight status. It was 

examined in Model 3 by adding the health behaviors (smoking, alcohol use, physical 

activity, and nutrition) and examining indirect effects. As the final step, sensitivity analyses 

were conducted to examine whether the role of PD varied by gender or age.

RESULTS

Table 1 presents descriptive statistics by obesity grades and for the total sample. The overall 

prevalence of obesity in the sample was 53.3% (obese I, 26.6%; obese II, 14.9%; obese III, 

11.9%), which was high but similar to the prevalence found in the National Health and 

Nutrition Examination Survey for African American adults.35 Obese individuals had higher 

mean scores on the everyday discrimination scale (obese I, 2.08; obese II, 2.07; obese III, 

2.26) compared with the non-obese (2.04). The obese also had higher mean perceived stress 

scores (non-obese, 1.60; obese I, 1.63; obese II, 1.69; obese III, 1.77) and were less likely to 

achieve the recommended level of physical activity (non-obese, 21.7%; obese I, 19.2%; 

obese II, 14.5%; obese III, 14.5%). By contrast, obese participants showed better health 

behaviors for smoking (non-obese, 16.1%; obese I, 11.1%; obese II, 10.0%; obese III, 

10.5%) and alcohol consumption (non-obese, 49.5%; obese I, 45.2%; obese II, 39.7%; obese 

III, 40.9%). Compared with their non-obese counterparts, obese respondents tended to be 

younger, be more commonly women, have poorer self-rated health, have lower levels of 

education, and less commonly have health insurance. Table 2 presents the multivariate 

regression models predicting weight status outcomes. Hypothesis 1 was supported in Model 
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1, which included everyday PD, perceived reason for the discrimination, and 

sociodemographic controls. Higher scores on the PD scale were associated with higher BMI 

(b=0.33, p<0.01); higher WC (b=0.70, p<0.01); and higher risk of being class III obese 

compared with non-obese (relative risk ratio, 1.18; p<0.001). Hypothesis 2 was supported 

for BMI and WC (Model 2). Perceived stress was significantly associated with BMI 

(b=0.42, p<0.05) and WC (b=1.18, p<0.01) and partially mediated the coefficients between 

PD and BMI (b=0.26, p<0.05) and PD and WC (b=0.52, p<0.05). The indirect effect of PD 

on BMI through stress was significant (b=0.06, p<0.05) and explained 19.2% of the total 

effect of PD on BMI. Examining the model for WC, the indirect effect was significant 

(b=0.18, p<0.01) and explained 26.2% of the total effect. Lastly, Model 3 (full model) 

addressed Hypothesis 3 by including the health behaviors. Rather than finding mediation 

between perceived stress and the weight status outcomes, there was a suppression effect, as 

the magnitude of PD coefficients in Model 3 slightly increased compared with that in Model 

2. This was likely due to the fact that tobacco use and alcohol use were associated with 

lower (not higher) weight status (Tables 3 and 4). At the same time, these two behaviors 

increased among individuals with higher levels of perceived stress (mean stress for tobacco 

users compared with non-users, 1.77 vs 1.62, p<0.001; mean stress for alcohol users 

compared with non-users, 1.71 vs 1.58, p<0.001).

Sensitivity analyses indicated that the interaction effects between PD and gender and 

between PD and age were not significant. These results suggest that the effects of PD on 

weight status do not differ for men and women and for different age groups.

DISCUSSION

This study reveals that in a large community-based sample of African Americans residing in 

the South, PD is linked to higher BMI, higher WC, and higher risk of class III obesity. The 

relationships of PD to BMI and to WC are partially mediated by perceived stress, suggesting 

that stress may constitute one pathway through which PD contributes to higher weight 

status.

Interestingly, health behaviors did not attenuate the association between perceived stress and 

weight status. Perhaps the explanation may lie in the weight-lowering effects of smoking 

and drinking, well-known stress-related behaviors. Prior investigations revealed that people 

with higher levels of PD are indeed more likely to use tobacco.36–38 These findings highlight 

the multifaceted ways through which discrimination may lead to poorer overall health. PD 

harms different facets of health as different types of coping behaviors are employed in 

response to PD. Unhealthy diet and lack of physical activity, for instance, contribute to 

higher weight, thus increasing cardiovascular disease risk. Smoking and drinking further 

increase this risk,39 even as they may lead to lower weight status.40,41

Although these analyses were able to explain some of the effect of PD on weight status 

through stress, PD remained a significant predictor, suggesting that other mechanisms not 

considered here contribute to higher body weight among individuals exposed to 

discrimination. Individuals who report discrimination have poorer healthcare access,42,43 

potentially including limited counseling on weight control, diet, and physical activity.44,45 
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An alternative explanation lies in individuals experiencing discrimination not having the 

energy or resources for making healthy choices or participating in behaviors that promote 

good health.4 Additionally, self-report measures of diet are prone to error and may be why 

these analyses fail to find mediation between perceived stress and weight status.46 Finally, 

PD may represent a unique stressor that operates differently from the aspects of stress 

captured by the measures used in these analyses.

Limitations

This study is not without its limitations. First, it uses cross-sectional data, which do not 

allow one to assess trends over time or make causal conclusions. The theoretic framework 

suggests that PD contributes to obesity, but obesity may also contribute to increased PD. 

These analyses attempted to lessen this possibility by controlling for attributed reasons for 

PD, particularly weight/height. Lastly, the data set used in this study is a non-random sample 

from a single site in a southern state that has a large African American population as well as 

some of the highest rates of obesity in the nation. Results from this study should be 

replicated using data from other sources.

There are also strengths of this study. JHS is the largest study of cardiovascular disease 

among African Americans, containing anthropometric (as opposed to self-reported) 

measures of weight status and complex assessment of discrimination including attributed 

reason. Few studies have examined the extent to which attribution of discrimination is linked 

to weight status among African American individuals. As one may expect, African 

Americans with higher weight status in this study were more likely to attribute 

discrimination to their weight/height. At the same time, however, weight/height was among 

the least common reasons, even across obesity grades. Results for other reasons were less 

expected. Respondents who attributed discrimination to gender had lower BMI and WC 

compared with those who reported no discrimination (after controlling for sex and other 

covariates). Interestingly, race as a reason did not relate to weight status, suggesting that 

perceiving everyday discrimination in general (but not specifically attributing it to race) 

plays a role in weight status among African Americans. This conclusion is consistent with 

research suggesting that discrimination of any type is stressful and therefore potentially 

harmful to health.47–49

CONCLUSIONS

Interventions aiming to reduce health disparities associated with obesity should consider 

addressing PD as a potential mechanism for the high levels of obesity in African American 

communities. As high rates of PD among African Americans fundamentally stem from 

social inequalities on the structural level, structural intervention to address health 

inequalities must be developed and implemented. In addition, individual-level interventions 

such as counseling and education focusing on stress management and behavior modification 

may be useful in stemming the adverse effects of persisting systemic inequalities on 

minority health. Health professional–community partnerships may work against factors 

contributing to obesity through planning, implementing, and evaluating community-based 

health promotion programs.
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Past research has consistently demonstrated that African American individuals, particularly 

those in the South, are at greater risk for obesity compared with other populations.35,50,51 

Efforts to reduce obesity prevalence among African Americans must incorporate a complex 

set of factors, often related to their marginalized status, that contribute to obesity. Perceived 

discrimination and stress are among potential risk factors and thus should be considered as a 

part of a comprehensive approach to obesity prevention among African Americans.
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Figure 1. 
Conceptual model of the relationships among perceived discrimination, perceived stress, 

health lifestyle behaviors, and weight status.

Note: The dashed line indicates a mediated relationship.
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