Stress and Health

Stress and Health 24: 000-000 (2008)
Published online in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/smi.1243
Received MM; Accepted Bl

1

2 . . .

; Obesity-associated stigma and

4 . .

s physiological markers of

7 stress: evidence from the

9 . . .
o Dominican Republic
11
12
13 Peter Muennig* ' and Kara Keating Bench
i;‘ Department of Health Policy and Management, Columbia University, New York, NY,
16 USA
17
18
ﬁ@ Summary
21 Social stigma is increasingly recognized as a cause of stress-induced pathophysiology. We tested
2 the hypothesis that stigma is associated with obesity-related morbidity, using a cobort of subjects
23 from the Dominican Republic who value fat bodies over thin ones. We surveyed 87 subjects from
24 Batey Algodén—a small region in the Dominican Republic where obesity is not stigmatized. We
25 obtained information on ideal body norms, perceptions of one’s own body and self-rated health.
26 We also measured height, weight, waist circumference and blood pressure. We then performed
27 linear regression analyses to ascertain the extent to which body mass index (BMI) and body norm
28 perceptions were related to self-rated health and blood pressure. Self-rated health was strongly
29 associated with one’s satisfaction with his or her physical appearance (p < 0.001) and weight (p
30 < 0.001). As expected, self-rated health was not independently associated with BMI in this com-
31 munity, which does not stigmatize obesity. However, BMI was nevertheless associated with both
32 systolic and diastolic blood pressure (p < 0.05). While de-stigmatizing obesity may improve per-
33 ceptions of health, it might not significantly reduce the incidence of hypertension among heavier
34 persons. Copyright © 2008 John Wiley & Sons, Ltd.
35
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42 Introduction 2008; Muennig, Lubetkin, Jia, & Franks, 2006;
43 Puhl & Brownell, 2003). It has been hypothesized
44 In the United States, obesity is heavily stigma- that stigma is stressful and that this stress is
45 tized, and there is evidence that this stigma transduced in the brain into an autonomic

46 affects human health (Cahnman, 1968; Chen & response (McEwen, 1998; McEwen & Mirsky,
47  Brown, 2005; Muennig, Jia, Lee, & Lubetkin, 2002; Muennig, Sohler, & Mahato, 2007;

48 Roy, 2004; Williams, 1999). Psychological
49 stress, when chronic, can lead to autonomic dys-
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There is also evidence that obesity-associated
stigma plays a large role in explaining the patho-
physiology of obesity (Muennig et al., 2006,
2008). First, the difference between one’s actual
and ideal weight (a potential proxy measure of
the extent to which that individual feels stigma-
tized) has been shown to be a stronger predictor
of self-reported physical and mental health than
body mass index (BMI) in the United States
(Muennig et al., 2008). Moreover, groups who
rate lower on body-image instruments and who
report greater stigma associated with obesity (e.g.
non-Hispanic whites and women) have much
higher obesity-associated morbidity and mortal-
ity than groups who report lower levels of
stigma or greater body satisfaction (e.g.
African-Americans and men) (Cash, Phillips,
Santos, & Hrabosky, 2004; Fontaine, Redden,
Wang, Westfall, & Allison, 2003; Hebl &
Turchin, HB; Muennig et al., 2006). Finally,
obese persons have similar pro-thrombotic, pro-
inflammatory serological profiles to chronically
stressed individuals (McEwen, 1998; Muennig et
al., 2007). These serological profiles may explain
the higher incidence of hypertension, diabetes,
stroke, heart disease and even cancer among
obese persons, persons of African-American
descent and those with low socio-economic status
in the United States (McEwen, 1998; McEwen &
Mirsky, 2002; Muennig et al., 2007; Roy, 2004;
Williams, 1999; Wong, Shapiro, Boscardin, &
Ettner, 2002).

If stigma explains a large portion of obesity-
associated mortality, we would expect cultures
with less obesity-associated stigma to have lower
rates of obesity-associated illness. For instance,
plumpness is so valued among women in Mauri-
tania that many women are force-fed large quan-
tities of food. Yet that country is among the
countries with the lowest rates of diabetes
(Ducorps, Baleynaud, Mayaudon, Castagne, &
Bauduceau, 1996).

Plumpness is also valued in Batey Algodon, a
poor, rural region in the Dominican Republic. In
this paper, we explore whether persons in Batey
Algodon are susceptible to obesity-associated
pathophysiology. We hypothesize: (1) subjects
will self-report a preference for a heavier bodys;
(2) BMI will not be associated with hypertension
or self-rated health in this population (or the
association will be weak); and (3) because body-
image dissatisfaction for one reason or another
is endemic worldwide, general measures of
body satisfaction will independently predict self-
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rated health and hypertension. If all three hypoth-
eses are correct, it would be reasonable to
conclude that obesity-associated stigma is a major
explanatory variable in the obesity—health
association.

Methods

We surveyed 87 out of 93 adult residents between
the ages of 25 and 64 of Batey Algoddn in the
Dominican Republic. The majority of residents
are Haitian-Dominicans who come to the Domin-
ican Republic for work harvesting sugar cane.
All subjects were asked to sign informed
consent. This study received approval from
the Institutional Review Board at the Centro
Nacional de Investigaciones en Salud Materno
Infantil.

The survey employed the World Health Orga-
nization STEPWise approach to chronic disease
risk factor surveillance (instrument v2.0 6) with
questions added to ascertain body norms. The
survey had three components: (1) a general health
and sociodemographic profile; (2) questions per-
taining to cultural body norms as well as percep-
tions of one’s own body size; and (3) a medical
examination component consisting of height,
weight, waist circumference and three consecu-
tive blood pressure readings. All surveys were
administered by local health promoters trained in
the STEPS methodology. The general demograph-
ics of the cohort by body size preference are
described in Table 1.

Regression models utilized self-rated health,
diastolic blood pressure (mean of three measure-
ments) and systolic blood pressure (mean of three
measurements) as continuous dependent vari-
ables. Covariates considered for inclusion were
age (25-64 years), gender (male or female), edu-
cational attainment (0-22 years), smoking (yes/
no), recreational exercise (yes/no), diet (measured
as number of days per week fruit is consumed and
number of days per week vegetables are con-
sumed), alcohol consumption (1-2 glasses,
abstains, <2 glasses), BMI (m/kg?), waist circum-
ference (cm), subjects’ perception of their own
physical appearance (1 = most content, 10 = least
content), perception of their own weight (1 =
most content, 10 = least content) and perception
of body mass in general (1 = fat is best, 10 = thin
is best). However, specification and sample size
were improved when alcohol, diet and exercise
were dropped in most models. Thus, final models
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Table I. Basic demographic characteristics of the sample by body type preference (rated on a scale of 1 to 10

with 1 = “fat is best’ and 10 = ‘thin is best’).

Prefers fat body

Prefers average body Prefers thin body

Number (row %) 38 (45%)
Mean age 40
% Female 55
Years of education completed 52
Vegetable consumption® 3.2
% Smoke 21
% Exercise 24
% Drink 45
Mean blood pressure

Systolic 119

Diastolic 72
Body mass index 27
Waist circumference in centimetres 86
% Excellent or good self-rated health 35
Perceive own weight' 89
Perceive own physical appearance’ 84

29 (34%) 18 (21%)
48 44
59 61

4.0 5.1

2.6 2.7
28 17
21 28
34 39
126 114
72 69
26 25
86 81
21 35
76 78
55 78

* Number of days per week vegetables are consumed.

fPercentage of subjects within column category responding in the top 30% on a 10-point ‘most content’ to ‘least content’

scale.

included age, sex, smoking and educational
attainment, alongside the variables of interest
(e.g. BMI, perception of their own weight).
There were more missing variables for waist
circumference than for BMI, so waist circumfer-
ence was used only as a covariate in secondary
analyses.

Finally, there were 16 (18% of the sample)
missing age values, and the majority of the sample
did not know the year in which they were born.
We conducted secondary analyses using imputed
age values, but the results were not substantively
changed. We therefore conducted all analyses
with age as a missing value. Nevertheless, missing
age values reduced the sample size to 66 subjects
for most analyses.

Results

Table 1 presents the basic socio-demographic
characteristics of the cohort by body type prefer-
ence category. Column values represent responses
to a 1-10 scale ranking perception of body mass
in general (1 = “fat is best’ and 10 = ‘thin is best’).
While none of the between-group differences
were statistically significant, those who feel fat
bodies are superior to thin bodies tend to be
younger, male, heavier (both in terms of BMI
and waistline), eat more vegetables on a weekly

Copyright © 2008 John Wiley & Sons, Ltd.

basis, drink and feel better about their own
weight and physical appearance. They also
exercise less.

Table II describes the relationship between the
outcome variables of interest (self-rated health,
systolic blood pressure and diastolic blood pres-
sure) and subjects’ BMI, perceptions of their own
weight and perceptions of their physical appear-
ance. The extent to which subjects reported being
content with their weight or their physical appear-
ance in general was strongly predictive of self-
rated health (p <0.001). However, these measures
were not significant predictors of either systolic
or diastolic blood pressure. Controlling for body
type preference did not substantively change the
relationship between BMI and blood pressure.
Nor did it substantively change the relationship
between self-rated health and body image rating
measures. On the other hand, BMI predicted both
systolic (p = 0.01) and diastolic blood pressure (p
= 0.01). There was no relationship between BMI
and self-rated health.

In secondary analyses using waist circumfer-
ence rather than BMI, waist circumference
did not predict systolic blood pressure but did
predict diastolic blood pressure. An analysis of
outliers revealed that the relationship between
BMI and systolic blood pressure was heavily
influenced by a single outlier. This subject had
multiple risk factors for hypertension including 2
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Table II. Predictors of self-rated health, systolic blood pressure and
diastolic blood pressure in the cohort of 87 subjects from the Batey

Algod6n, Dominican Republic.

Dependent/covariate B p R’
Self-rated health*
Body mass index 0 0.8 0.02
Perception of own weight! 0.22 >0.001 0.27
Perception of physical appearance’ 0.18 0.004 0.15
Systolic blood pressure
Body mass index 0.75 0.01 0.24
Perception of own weight' -1.42 0.18 0.18
Perception of physical appearance’ 0.62 0.57 0.16
Diastolic blood pressure
Body mass index 0.77 0.01 0.17
Perception of own weight! 0.48 0.67 0.07
Perception of physical appearance’ 1.31 0.24 0.09

All models include age, gender, smoking and education as well as the variable in the

first column (e.g. body mass index).

*On a scale of 1 to 4, where 1 = excellent and 4 = poor.
TOn a scale of 1 to 10, where 1 = most content and 10 = least content.

years of education and a diet that included
no fruits or vegetables. Removing this subject
reduced the association to marginally significant
(p <0.1).

Discussion

In the United States, obese persons report
extremely high levels of stigmatization and dis-
crimination. For instance, among one group of
formerly obese persons asked to choose between
blindness or obesity, 89% chose blindness (Rand
& Macgregor, 1991). Discrimination is also per-
vasive; there is evidence that parents discriminate
against their obese children, doctors against their
obese patients and husbands against their obese
wives (Chen & Brown, 2005; Puhl & Brownell,
1991). Given the potential relationship
between stigma/discrimination and physical or
mental health (Link & Phelan, 2001, 2006; Wil-
liams, 1999), it is logical that obesity-associated
stigma plays a role in the pathophysiology of
obesity. Indeed, one recent study demonstrated
that a measure of body dissatisfaction predicted
measures of self-reported physical and mental
health independent of BMI (Muennig et al.,
2008).

If stigmatization of heavy bodies is a determi-
nant of obesity-associated health problems, we
would expect to find little or no association
between obesity and measures of health in a

Copyright © 2008 John Wiley & Sons, Ltd.

society that does not stigmatize obesity. We
nonetheless found that BMI remained a predictor
of both systolic and diastolic hypertension
within a community that tends to value heavier
body types. As might be expected in a population
that does not stigmatize obesity, we did find that
the relationship between BMI and measures
of hypertension was not modified by subjects’
self-reported preference for fat versus thin
body types.

The obesity-associated stigma model suggests
that obesity-associated stigma and negative body-
image work synergistically to disrupt autonomic
processes (Muennig, 2008). We found evidence
that satisfaction with one’s weight is an indepen-
dent predictor of self-rated health. Likewise, dis-
content with one’s physical appearance in general
was a strong predictor of self-rated health.
However, within our small sample, weight and
body image satisfaction do not predict systolic or
diastolic blood pressure.

In summary, we find evidence of a role of body
image in predicting health but cannot conclude
that it is a predictor of hypertension among over-
weight and obese persons. The strength of this
study was that it contained data on subject
sociodemograhic characteristics, health risk
factors, body-image preferences and medical
exam data. However, it was limited by a lack of
breadth in the health outcomes collected, a small
sample size and failure to collect data on subjects’
skin colour, which could have confounded the
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observed relationship between BMI and blood
pressure.

The lack of more extensive health outcomes
(e.g. hemoglobin Alc) limited the conclusions
that could be drawn about the relationship
between obesity-associated health conditions (e.
g. diabetes) and obesity in this particular sample.
While obesity has been associated with diabetes,
heart disease, hypertension, stroke and certain
types of cancer, we were only able to estimate a
global measure of morbidity (self-rated health)
and two specific obesity-associated measures (sys-
tolic and diastolic blood pressure).

Another limitation is that, while self-rated
health has been validated as a predictor of a wide
range of health problems in the United States and
Europe, including Latinos within the United
States (Franks, Gold, & Fiscella, 2003), it has not
been validated for use in this specific subpopula-
tion in the Dominican Republic. Moreover, it
is conceivable that the relationship between
subjects’ body image and self-rated health is
confounded by self-esteem. Subjects with low
self-esteem may see their health as poorer than it
actually is, and this bias may explain the observed
association. We attempted to minimize this poten-
tial form of confounding by asking about
subjects’ self-rated health before asking their
body-image ratings.

Sample size also proved to be a limitation in
this study. The study was adequately powered to
detect a minimally clinically significant difference
in blood pressure (roughly 10 mm Hg in both
measures). However, the results of the relation-
ship between BMI and systolic hypertension were
largely dependent on a single subject with a blood
pressure of 180/80. Removing this subject reduced
the association to marginally significant (p <
0.1).

Finally, it is conceivable that heavier subjects
also had darker skin. If so, by measuring an asso-
ciation between BMI and blood pressure, we
could have inadvertently measured an association
between BMI and race-associated stigma. Race-
associated stigma is thought to be associated with
hypertension (Franks, Muennig, Lubetkin, & Jia,
2006; Jackson et al., 1996; Lillie-Blanton, Parsons,
Gayle, & Dievler, 1996; Turner & Avison, 2003;
Williams, 1999). However, this confounding may
have been partially captured when controlling for
educational attainment; many darker skinned
subjects were likely to have been denied access to
education (e.g. because of their Haitian origins or
simple racism). Holding education constant

Copyright © 2008 John Wiley & Sons, Ltd.

greatly strengthened the association between BMI
and blood pressure.

To our knowledge, this is the first study to
examine the relationship between obesity and
health using a sample in a community that does
not stigmatize obesity. Our paper suggests that
obesity-associated stigma plays a role as a deter-
minant of self-rated health. However, we also
find that stigma may not be a major explanatory
variable in the BMI-hypertension association
seen in the United States. This latter conclusion
is drawn from (1) an observed association between
BMI and hypertension in a population of persons
for whom obesity does not appear to be heavily
stigmatized and (2) an observed positive associa-
tion between body image and self-rated health.
Given the small sample size and the potential for
sources of external confounding (which were
unavoidable given the limited resources available
for conducting this study), our results should be
considered preliminary.

Finally, many researchers have called attention
to the potentially problematic nature of diet and
exercise campaigns, sometimes launched by public
health officials, that emphasize thinness rather
than health and fitness (Campos, Saguy, Erns-
berger, Oliver, & Gaesser, 2006). Our study at a
minimum adds to the debate, showing a strong
relationship between self-rated health and basic
measures of body image. Thus, regardless of
whether obesity-related stigma is central or
peripheral in the BMI-health association, mes-
sages that degrade body image appear to have
health effects.
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