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Abstract

Aim—This study investigated whether perceived weight discrimination is associated with
increased risk for major chronic medical conditions and whether the associations persist after
adjusting for other stressful life events in addition to BMI, physical activity, and sociodemographic
variables.

Methods—The study included 21,357 overweight/obese adults (52.9% women) from the
2001-2002 and 2004-2005 National Survey of Alcohol and Related Conditions (NESARC).

Results—Perceived weight discrimination was significantly associated with risk for
arteriosclerosis, diabetes, high cholesterol, myocardial infarction, minor heart conditions, and
stomach ulcers. Perceived weight discrimination was associated with reporting more stressful life
events. After adjusting additionally for stressful life events in the final multiple logistic regression,
associations with arteriosclerosis, diabetes, and minor cardiac conditions remained significant.
Gender-stratified analyses revealed that perceived weight discrimination was associated with
different medical conditions in women than men, and many associations became non-significant
when adjusting for stressful life events, particularly for women.

Conclusions—Among overweight/obese adults, perceived weight discrimination is associated
with significantly increased risk for obesity-related chronic medical conditions even after adjusting
for BMI, physical activity, and sociodemographic variables. Accounting for other acute stressful
life events may also be important in understanding the health effects of perceived weight
discrimination. Such added health risk of overweight/obesity posed by perceived weight
discrimination warrants public health and policy interventions against weight discrimination to
reduce the socioeconomic burden of obesity.
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Introduction

Recent epidemiological studies estimate that 34.9% of adults over 20 years old are obese in
the United States (1). As the prevalence of obesity has dramatically increased over the past
few decades, weight-related discrimination (i.e., unfair treatment in various settings due to
weight), has received increasing empirical attention. Much like racial and gender
discrimination, perceived weight discrimination has been found to be a significant
psychosocial stressor with potentially profound negative impacts on health behaviors and
psychosocial functioning of individuals with overweight/obesity. Weight discrimination, for
example, has been shown to increase food consumption and reduce physical activity in
individuals with obesity (2). Treatment-seeking individuals with obesity who report weight
stigmatization have increased depressive symptoms, greater body image dissatisfaction, and
lower self-esteem than those who do not report weight stigmatization (3). Epidemiological
studies have reported significant associations between perceived weight discrimination and
increased risk of meeting diagnostic criteria for various psychiatric and substance use
disorders in the past year (4), lower life satisfaction and quality of life (5), poorer subjective
health and greater disease burden (6). Perceived weight discrimination has also been linked
with increased all-cause mortality in midlife even after adjusting for other known risk factors
such as smoking history and disease burden (7).

The negative impact of perceived discrimination - based on various reasons such as race/
ethnicity, gender, and sexual orientations — on mental and physical health may be due partly
by psychological and physiological stress responses (8). Self-reported experiences with
weight stigmatization have been associated with elevated cortisol levels (9). Experimentally
manipulated weight discrimination experiences have also shown to induce elevation in
arterial blood pressure (10) and heightened cortisol response (11, 12). Collectively, such
findings suggest that experiences with weight discrimination may acutely elevate activity of
the stress response system. Repeated, chronic exposure to stress, such as frequent experience
with discrimination, may lead to difficulties regulating stress, which in turn may increase
sensitivity to stress in general and to the development of various health problems (13, 14).

Perceived weight discrimination may affect or increase overall physical health and mortality
burdens in individuals with obesity who already suffer high burdens (15, 16). Less is known,
however, regarding the relationship of weight discrimination with specific chronic medical
conditions. Research has found that perceived racial and gender discrimination are
associated with increased risk for cardiovascular disease (17, 18) and hypertension (19), but
whether perceived weight discrimination is associated with such specific chronic medical
and metabolic conditions associated with obesity is largely unknown. One study has
reported that perceived weight discrimination enhanced the relationship between measures
of adiposity and glycemic control (HbALC) in a nondiabetic subsample of 938 adults in the
MIDUS Il survey (20), but we are not aware of other studies investigating the relationship
between perceived weight discrimination and chronic medical conditions in large
epidemiological studies.

Furthermore, the relationship between perceived weight discrimination and risk for chronic
medical conditions may differ by gender. Women are more likely to report experiences with
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weight discrimination than men (21, 22), and gender differences have been documented in
the prevalence, onset, progression, and expression of chronic disease conditions (e.g., 23,
24). The few studies that have examined gender differences in weight discrimination and
health reported no moderation by gender on risk for obesity (25) or mortality (7). While
gender differences may not exist when looking at gross measures of health such as all-cause
mortality, the relationship between perceived weight discrimination and specific or
individual causes of mortality or morbidity might differ by gender. To our knowledge,
however, this has not yet been studied. Using the data from the National Survey of Alcohol
and Related Conditions (NESARC), the current study examined whether perceived
discrimination increased risk of reporting new diagnosis of chronic medical conditions.
Given that stressful life events may also increase risk for cardiovascular conditions (26),
metabolic conditions (27), and arthritis (28), we additionally examined whether perceived
weight discrimination confers an additional or unique contribution to observed associations
with medical conditions. In addition to the analyses with a total sample, we completed
gender-stratified analyses to explore whether the patterns of associations between perceived
weight discrimination and chronic medical conditions differed by gender.

Study sample

The NESARC aimed to understand the pattern of alcohol consumption behaviors, and
estimate the magnitude of alcohol use problems and their associated disabilities in the
general U.S. adult population. The NESARC included two waves of data collection; the
Wave 1 interview of the NESARC was conducted between 2001 and 2002, and the Wave 2
interview was completed between 2004 and 2005. Wave 1 interview of the NESARC
included a total of 43,093 non-institutionalized civilians aged 18 and older who were
randomly selected from a roster of individuals living in each house hold. All individuals
completed computer-assisted personal interviews in face-to-face household settings (29). At
Wave 2 interview, 34,653 out of all eligible individuals were re-interviewed (see, 29, 30, for
the details about the NESARC Wave 1 and Wave 2 Studies). The final sample for the current
study consisted of 21,357 men and women (mean age = 46.2 + 16.4 at Wave 1) who
participated in the Wave 1 and Wave 2 surveys of the NESARC study. Individuals were
excluded if they had missing weight information in either Wave 1 or Wave 2 interview or
missing height information in both Wave 1 and Wave 2 (n= 1,228). Individuals who were
not overweight or obese (i.e., body-mass-index [BMI] < 25; self-reported weight [Ib]/self-
reported height [in?] x 703) at the time of Wave 2 interview were instructed to state that they
were not overweight in the past 12 months and not to report frequency of experiences with
weight-based discrimination. Therefore, these individuals were also excluded (7= 11,968).
Individuals with overweight and obesity who did not answer any of the questions about
perceived weight discrimination were also excluded from the analyses (7= 100).

Assessment and Measures

Perceived weight discrimination—Perceived weight discrimination questions in the
NESARC Wave 2 interview asked individuals with overweight and obesity about the
frequency of experiencing five types of discrimination because of his/her weight in the past
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year (1= Never, 2 = Almost never, 3 = Sometimes, 4 = Fairly often, and 5 = Very often). The
five types of perceived weight discrimination included: 1) Obtaining health care or health
insurance; 2) How you were treated when you got care; 3) Public settings such as on streets,
in restaurants, stores, and public transportation); 4) Obtaining a job, on the job, or getting
admitted to school or training program; and 5) In any other situation such as in courts, by
police, and obtaining housing. Based on preliminary analysis of response frequency,
respondents were categorized as reporting perceived weight discrimination if they responded
“Sometimes,” “Fairly often,” or “Very often.” This categorization approach is also consistent
with previous studies (4, 31). Good test-retest reliability and internal consistency of these
weight discrimination question items have been been reported (inter-class-correlation =
0.79) (32). Internal consistency of the scale was also good and compatible with previous
reports (Cronbach's alpha = 0.73).

Chronic medical condition—The NESARC Wave 1 and Wave 2 interview included
questions about the doctor's diagnoses regarding 18 chronic medical conditions in the past
12 months. This study included the following medical conditions: arteriosclerosis,
hypertension, diabetes (Wave 2 only), high cholesterol (Wave 2 only), liver diseases
(cirrhosis and any other forms of liver diseases combined), myocardial infarction, all other
minor heart conditions (angina pectoris, tachycardia, and other forms combined), stomach
ulcer, stroke (Wave 2 only), gastritis, and arthritis. The current study excluded diagnosis of
HIV, AIDS, and any other sexually transmitted diseases as it is unlikely that obesity or
weight discrimination directly increases risk for these conditions. Incidence was calculated
as a number of individuals who reported a diagnosis at Wave 2 over a number of individuals
who reported absence of diagnosis at Wave 1. For diabetes, high cholesterol, and stroke,
however, analyses were completed based on the prevalence (i.e., a number of individuals
who reported a diagnosis at Wave 2 over a total number of the sample at Wave 2) because
the NESARC Wave 1 interview did not include questions regarding these three conditions.!

Stressful life events—The NESARC Wave 2 interview also included questions about 14
stressful events occurring in the past 12 months (1 = Yes, 0 = No): 1) Moved or anyone new
came to live with the respondent; 2) Fired or laid off from a job; 3) Unemployed and looking
for a job longer than a month; 4) Have had trouble with a boss or coworker; 5) Changed
jobs, job responsibilities or work hours; 6) Got separated or divorced or broke off a steady
relationship; 7) Have had serious problems with a neighbor, friend or relative; 8) Have
experienced a major financial crisis, declared bankruptcy or more than once been unable to
pay your bills on time; 9) Had serious trouble with the police or the law; 10) Something was
stolen that the respondent was carrying or from inside or outside home; 11) Someone
intentionally damaged or destroyed property owned by the respondent or someone else in
the house; 12) Family members or close friends die; 13) Family members or close friends

I\we also performed multiple logistic regressions predicting prevalence for other medical conditions, and found very similar patterns
of findings for the prediction of prevalence both for the total sample and by gender. However, in the model predicting prevalence,
hypertension remained significant after adjusting for BMI, physical activity, and socioeconomic variables (in the total sample and
among women), and after additionally adjusting for stressful life events (among men). Perceived weight discrimination was also
significantly associated with prevalence of minor heart conditions after adjusting BMI, physical activity, and socioeconomic variables
and additionally for stressful life events in women.

Int J Clin Pract. Author manuscript; available in PMC 2017 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Udo et al.

Analysis

Results

Page 5

physically assaulted, attacked or mugged; 14) Family members or close friends have serious
trouble with the police or the law. A total number of stressful life events were calculated.

For basic sample characteristics, chi-square tests were used to analyze categorical variables,
and t-tests were used to analyze continuous variables. For the main analysis, two separate
multiple logistic regression analyses were performed to calculate odds ratios (ORs) and 95%
confidence intervals (CIs) of reporting diagnosis of each medical condition at Wave 2
interview by those who reported perceived weight discrimination, relative to those who did
not report perceived weight discrimination. The first model adjusted for sociodemographic
variables including age, gender (coded 1 = male, 2 = female), income (coded 1 = < $10,000,
2 = $10,000-$24,999, 3 = $25,000-49,999, 4 = = $50,000), education (coded 1 = less than
high school, 2 = high school or GED, 3 = more than high school), and race/ethnicity (coded
Caucasian [1 = Yes, 0 = No], African American [1 = Yes, 0 = No]), as well as BMI and
frequency of rigorous or moderate physical activity (coded 0 = less than twice per year, 1 =
3 to 12 times per year, 2 = 2 to 4 times per months, 3 = 2 to 4 times per week, 4 = every day
or nearly every day). The second model additionally adjusted for stressful life events in the
past 12 months to further examine whether the effect of perceived weight discrimination on
chronic disease risks is above and beyond the effects of other significant stressful life events.

All analyses were completed with a total sample and by gender, using the Statistical
Analysis System (SAS) (release 9.4, 2002-2012, SAS Institute, Cary, NC). Because the
selection of the sample based on BMI and perceived weight discrimination is not consistent
with the original NESARC survey design that focused on alcohol use patterns in U.S. adults,
we did not adjust for the complex survey design of the NESARC in our analyses. In all
analyses, a p-value of less than 0.05 was considered statistically significant.

Differences in sample characteristics

A significantly greater proportion of individuals who reported perceived weight
discrimination were women, compared with those without perceived weight discrimination
(Table 1). Compared with individuals who reported no perceived weight discrimination,
individuals who reported perceived weight discrimination were significantly younger,
significantly less likely to be married, reported significantly greater BMI, and reported a
significantly greater number of stressful life events in the past 12 months across the analyses
with the total sample, with women, and with men. Compared with those without perceived
weight discrimination, those who reported perceived discrimination reported less income
(total sample), more frequent physical activity (total sample and women), and more educated
(women).

Likelihood of diagnosis for chronic conditions

Total sample—After adjusting for sociodemographic variables, BMI, and physical
activity, perceived weight discrimination was associated with significantly higher odds of the
diagnoses of arteriosclerosis, diabetes, high cholesterol, myocardial infarction, other minor
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heart conditions, and stomach ulcer (Table 2). In a second multiple logistic regression
analysis that adjusted additionally for stressful life events (in addition to sociodemographic
variables, BMI, and physical activity), the odds ratios remained significantly higher only for
arteriosclerosis, diabetes, and minor heart conditions.

Gender-stratified analysis—For women, after adjusting for sociodemographic variables,
BMI, and physical activity, perceived weight discrimination was associated with
significantly higher odds of the diagnoses of arteriosclerosis, diabetes, myocardial
infarction, minor heart conditions, and stomach ulcer (Table 3). In a second multiple logistic
regression analysis that adjusted additionally for stressful life events (in addition to
sociodemographic variables, BMI, and physical activity), the association remained
significant only for arteriosclerosis.

For men, after adjusting for sociodemographic variables, BMI, and physical activity,
perceived weight discrimination was associated with significantly higher odds ratios of the
diagnoses of hypertension, minor heart conditions, and arthritis (Table 3). In a second
multiple logistic regression analysis that adjusted additionally for stressful life events (in
addition to sociodemographic variables, BMI, and physical activity), the odds ratios
remained significant only for minor heart conditions and arthritis.

Discussion

This study examined perceived weight discrimination and its associations with chronic
medical conditions in a large national sample of US men and women with overweight/
obesity. This approach builds on previous work documenting the negative health sequelae
associated with other forms of discrimination (e.g., gender and racial), emerging work
suggesting weight discrimination has broad negative psychosocial sequelae (4-6), and
preliminary findings suggesting increased mortality (7). Consistent with previous findings
that weight discrimination increases with BMI (33, 34), this study found that those who
reported perceived weight discrimination had significantly higher BMI than those who did
not. Perceived weight discrimination remained significantly associated with increased
incidence of cardiovascular conditions (i.e., arteriosclerosis, myocardial infarction, and other
minor heart conditions) and stomach ulcer, as well as prevalence of diabetes and high
cholesterol after adjusting for sociodemographic characteristics, BMI, and physical activity.
Thus, similar to previous findings for perceived racial and gender discriminations (17, 18),
our findings suggest that perceived weight discrimination is associated with significantly
heightened risk for developing cardiovascular conditions in persons with overweight/obesity
even after adjusting further for BMI, sociodemographic variables, and physical activity.
Therefore, it appears that weight-based discrimination adds to the medical burden associated
with obesity.

In the present study, individuals who reported perceived weight discrimination reported a
significantly greater number of stressful life events than those without perceived weight
discrimination. This finding is consistent with those reported by Meyer and colleagues (35)
that reported prejudice-related acute stress was associated with more general stressful life
events and that racial/ethnic and sexual minority groups reported higher levels than their less
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socially disadvantaged counterparts. In addition to being linked with chronic medical
conditions (26-28), stressful life events have also been linked with increases in weight, BMI,
and waist circumference (36, 37). Our analyses revealed that after adjusting for stressful life
events (in addition to BMI, sociodemographic variables, and physical activity), perceived
weight discrimination was no longer significantly associated with significantly elevated
prevalence risk of high cholesterol and incidence of myocardial infarction. Collectively,
these findings might suggest that experiencing more stressful life events may increase
sensitivity to discrimination in individuals, and that stressful life events mediate the
relationship between perceived weight discrimination and chronic medical conditions.
Unfortunately, the cross-sectional nature of components of this study precluded analyses
testing such clinical speculations which should be examined by future longitudinal studies.

Gender-stratified analyses also revealed gender differences in the patterns of associations
between perceived weight discrimination and incidence of certain chronic medical
conditions. In women, after adjusting for sociodemographic characteristics, BMI, and
physical activity, perceived weight discrimination was associated significantly with
arteriosclerosis, diabetes, myocardial infarction, minor heart conditions, and stomach ulcer.
In men, perceived weight discrimination was associated significantly with hypertension,
minor heart conditions, and arthritis. After adjusting further for the number of stressful life
events reported in the past year, only arteriosclerosis in women and minor heart conditions
and arthritis in men remained significantly associated with perceived weight discrimination.

Despite known gender differences in prevalence, onset, progression, and expression of
chronic disease conditions (e.g., 23, 24), the emerging literature on gender differences in the
relationship between individual health conditions and various forms of perceived
discrimination remains limited and in need of further work. A previous study reported no
gender differences in the relationship between perceived weight discrimination and all-cause
mortality (7). While further research is needed to replicate and extend our findings; for
example, the observed non-significant findings regarding diabetes and myocardial infarction
in men in our first model could potentially reflect limited power given the smaller number of
men who reported perceived weight discrimination relative to women. Nonetheless, our
study suggests that perceived weight discrimination may be associated with overall or gross
indicators of population health similarly in men and women, but the association between
perceived weight discrimination and specific medical conditions may differ by gender.
Furthermore, particularly for women, the relationship between perceived weight
discrimination and chronic medical conditions may be partly accounted for by greater
experiences of other forms of acute stressful life events. Differences in stress responses, such
as the hypothalamic-pituitary-adrenal axis response, have been hypothesized to explain
gender differences in the risk for developing stress-related disorders (e.g., 38). Future study
should investigate potential biological mechanisms underlying observed gender differences
in the patterns of association between perceived weight discrimination, chronic medical
conditions, and stressful life events.

The strengths of the study included investigation of incidence (rather than prevalence) in a
large socioeconomically, geographically, and ethnically sample of U.S. adults that allowed
for statistical adjustment of BMI, sociodemographic factors, and physical activity (i.e., an
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important lifestyle factor associated with physical health). However, the study findings
should also be interpreted with some caution due to potential limitations. For example, in
addition to physical activity, other lifestyle factors such as dietary intake might have
accounted for the relationship between perceived weight discrimination and chronic medical
conditions. Perceived weight discrimination and stressful life events were assessed only with
respect to the 12 months prior to the Wave 2 interview. Thus, longer-term prospective studies
and experimental paradigms are needed to investigate further questions about the potential
causal role of perceived weight discrimination in chronic disease conditions as well as
potential mediational or mechanistic factors. Future studies should also investigate whether
the risk for chronic disease conditions differ by forms of weight discrimination, and whether
a dose-response relationship exists between a frequency of experience with weight
discrimination or a total number of forms of weight discrimination. The current study also
did not account for individual differences in the degree of internalizing experiences with
weight discrimination or the level of emotional or physical stress response to weight
discrimination, which may also mediate the relationship between perceived weight
discrimination and chronic disease conditions. While the NESARC data included a wide
range of disease conditions associated with obesity, it did not include certain additional
major causes of mortality and morbidity, such as cancer and cognitive disorders (e.g.,
dementia and Alzheimer's disease). In addition, the NESARC relied on participants' self-
report regarding whether they had been officially diagnosed with each of the medical
conditions by a physician; no objective information was available nor were data available
regarding current medication use and treatment history. Thus, it is possible that the incidence
of chronic medical condition may be under- or overestimated. Due to lack of data in Wave 1,
we were not able to include the incidence rate of high cholesterol and diabetes, which are
indicators of metabolic abnormalities strongly associated with obesity. BMI was calculated
based on self-reported height and weight in the NESARC. The prevalence of perceived
weight discrimination might have been underestimated because the questions regarding
perceived weight discrimination only applied for individuals who were ever overweight or
obese in the NESARC. However, use of self-reported weight and height is common in such a
large epidemiological study for feasibility, and studies have reported high correlation
between self-reported and measured height and weight (39, 40). Some participants,
particularly those with morbid obesity, might have also felt embarrassed and reluctant to
discuss weight-related issues given that the survey was administered in person.

Despite these limitations, this was the first study to evaluate the relationship between
perceived weight discrimination and specific chronic medical conditions in a large sample of
U.S. adults with overweight/obesity. The findings suggest that perceived weight
discrimination is associated with heightened health risk in persons with overweight/obesity
even after adjusting for BMI, sociodemographic factors, and physical activity. Significant
findings were observed for arteriosclerosis, minor cardiovascular conditions, and diabetes.
Such findings, considered within the context of our study's strengths and weaknesses, add
further support to previous calls for action to empower patients with obesity and to increase
efforts to reduce weight stigma by health care and public health professionals (2).
Researchers have long advocated for legislation to prohibit weight discrimination, and
public health support for such policies has been increasing (41). Our findings should serve
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as further evidence to support the importance of these public health interventions to combat
weight discrimination at both individual and societal levels to reduce the socioeconomic
burden of obesity.
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What's known?

Discrimination, which can take various forms, is a psychosocial stressor that has
significant impact on mental and physical health. Along with increases in the prevalence
of obesity, perceived weight discrimination has received increased empirical attention.
Perceived weight discrimination is associated with all-cause mortality, poor subjective
health, and disease burden, but little is known about its associations with specific disease
conditions.

What's new?

Perceived weight discrimination may increase risk for developing obesity-related chronic
medical conditions, although other stressful life events may also have significant
contributions to the development of medical conditions. Perceived weight discrimination
was associated with different medical conditions in men and women. Perceived weight
discrimination may contribute to the socioeconomic burden of obesity, particularly for
women, and indicates the importance of addressing it as a public health and societal
issue.
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Odds ratios (95% confidence intervals [CIs]) for reporting new diagnosis for each medical
condition at Wave 2 by perceived weight discrimination in a total sample (N = 21,357)

Model 1 Model 2

Arteriosclerosis
Hypertension

Diabetes 4

High cholesterol 2
Myocardial infarction
Minor heart conditions?
Stomach ulcer

Gastritis

Arthritis
Liver disease?

Stroke @

2.13(1.08-4.19) 7 2.08 (1.05-4.12) 7
1.11(0.85-1.45)  1.05 (0.80-1.36)
1.37(110-1.71) ¥ 1.29(1.03-1.61) 7
1.24 (L.02-1.50) 7 1.18(0.98-1.43)

2.35(1.12-4.92) T 2.06(0.98-4.34)

164 (1.21-2.21) ¥ 1.44 (1.07-1.95) 7

1.71 (L.06-2.76) 7 1.45(0.90-2.36)
1.42(0.99-2.02)  1.28 (0.90-1.83)
1.10 (0.84-1.45)  0.98 (0.74-1.30)
146 (0.67-3.19)  1.24 (0.57-2.72)

0.72(0.22-2.35)  0.63 (0.20-2.07)

Notes. Model 1 adjusted for sociodemographic variables (age, gender, income, education, and race/ethnicity all reported at Wave 2), BMI, and

physical activity. Model 2 additionally adjusted for stressful life events.

a . I -
= prevalence at Wave 2 interview, instead of three-year incidence.

= other minor heart conditions include angina pectoris, tachycardia, and other forms.

= liver diseases includes cirrhosis and other liver diseases. Odds ratios (ORs) were calculated as no perceived weight discrimination as a reference

group.
1 £

= significant ORs at p< .05 and p < .01.
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