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BACKGROUND: Patients with obesity face widespread
social bias, but the importance of this social stigma to
patients relative to other quality of life (QOL) factors is
unclear.

OBJECTIVE: Our aim was to examine the importance of
obesity-related social stigma relative to other QOL factors
on reducing patients’ overall well-being.

DESIGN: We used a cross-sectional telephone interview.
SETTING: The study was conducted at four diverse pri-
mary care practices in Greater Boston.
PARTICIPANTS: Three hundred and thirty-seven primary
care patients aged 18-65 years and with a body mass
index (BMI) of 35 kg/m? or higher participated in the
study.

MAIN MEASURES: Patients’ health utility (preference-
based QOL measure) was determined via responses to a
series of standard gamble scenarios assessing willingness
to risk death to lose various amounts of weight or to
achieve perfect health. We used the Impact of Weight on
Quality of Life-lite instrument to assess QOL domains
specific to obesity (physical function, self-esteem, sexual
life, public distress or social stigma, and work), and we
examined variation in utility explained by these domains.
KEY RESULTS: Depending on patients’ race/ethnicity,
mean health utilities ranged from 0.92 to 0.99 among
men and from 0.89 to 0.93 among women. After adjust-
ment for race, BMI, and education, none of the QOL do-
mains explained much of the variation in utility among
men, except for work function among Hispanic men. In
contrast, social stigma was the leading QOL contributor
to utility for Caucasian women (explaining 6 % of the
marginal variation beyond demographics and BMI). In
contrast, sexual function was the most important contrib-
utor among African American women (3 % marginal var-
iation), and work life was most important among Hispanic
women (> 20 % in variation). Lower scores in one domain
did not always translate into lower well-being. Moreover,
QOL summary scores often explained less of the variation
than some individual domains.

CONCLUSION: Obesity-related social stigma had dispro-
portionate adverse effects on Caucasian women patients’
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well-being, whereas weight-related impairment in work
function was particularly important among Hispanic pa-
tients and impaired sexual function was important to
diminished well-being among African American women
although its impact appeared modest.
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INTRODUCTION

More than a third of U.S. adults are obese and 14 % have
moderate to severe obesity with a body mass index (BMI) of
35 or greater.' Obesity’s adverse effects are far-reaching. Not
only is obesity a major contributor to reduced life-expectancy
and many chronic health conditions,> ™ obesity has substantial
negative physical, social, and economic effects that impair
quality of life (QOL).%’

Obesity’s adverse impact on QOL is distinctive, however, in
that it impairs QOL not only because of its direct health
burden, but also because obesity is socially stigmatizing.®
Compelling evidence suggests that obese persons experience
bias in many facets in society, including education, employ-
ment, socialization, and even healthcare treatment.® Not sur-
prisingly, patients with obesity often report lower QOL in
many non-traditional domains including reduced self-esteem
and social stigma.”*”'? Interestingly, QOL scores in obese
individuals appear to vary by gender and race, with Caucasian
women reporting the greatest impairments, particularly in the
psychosocial domains, based on scores on health status QOL
measures.” However, while traditional health status QOL in-
struments are able to measure obesity’s impact on various
general and obesity-specific QOL domains, what they cannot
tell us is the relative importance each of these domains may
have to different patients. For example, someone may have a
lower QOL score in the area of sexual function than in their
work function; however, to that patient, their weight’s adverse
effect on work function may be more distressing and have a
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larger negative impact. Identifying factors that are partic-
ularly important in driving diminished overall well-
being—especially if they vary across different demo-
graphic subgroups—may help us understand what moti-
vates some patients to seek weight loss treatment and the
degree to which they may or may not be motivated. In
addition, a better understanding of the QOL domains most
important to patients will help us identify QOL outcomes
most relevant in evaluating the value and effectiveness of
different weight treatments, and facilitate decision-making
that incorporates these patients’ values.

To address this issue, we interviewed a sample of over 330
primary care patients with moderate to severe obesity seen in
four diverse practices in greater-Boston. In addition to
collecting information about QOL via traditional health status
measures, we assessed patients’ preference for their current
health and weight state by measuring their health utility, the
gold standard method for having patients quantify the value of
their current well- being."® In another analysis, we found that
patients’ overall QOL score was more important than their
obesity-related comorbid conditions in explaining how obesity
adversely affects patients’ health utility (manuscript under
review). We extend this work by identifying the QOL
domains most important to different gender and racial and
ethnic subgroups. We hypothesized that reduced self-esteem
and social stigma may be especially important consider-
ations among women, whereas work dysfunction might be
more important among men. We also hypothesized that the
degree of these gender-specific effects would be more pro-
nounced among Caucasian than among African American
or Hispanic patients.

METHODS

Study Sample, Recruitment, and Data
Collection

We studied a complex random sample of 337 primary care
patients with moderate to severe obesity recruited from four
diverse primary care practices in Greater Boston. By design,
racial and ethnic minorities were oversampled and sampling
weights were created so that our estimates could reflect the
population of the practices from which patients were recruited.
The goal of the broader study was to understand patient
preferences for weight loss and weight loss treatment, espe-
cially bariatric surgery, and the factors that underlie variation.
The four practices included a large, hospital-based academic
practice, a community practice in a working class neighbor-
hood, a community health center in a socioeconomically dis-
advantaged neighborhood, and a practice in an affluent sub-
urb. Detailed research methods have been previously de-
scribed.'* Eligible patients had a BMI > 35, were aged 18 to
65 years, and had valid contact information and their physi-
cian’s approval to participate. Participants could be either

English-speaking or Spanish-speaking. Participants were of-
fered a $25 incentive for participating in a 45-minute tele-
phone survey; 58 % of eligible patients responded. The survey
was administered by trained interviewers; for Spanish-
speaking patients, the interview was conducted in Spanish.

Health Utility

As a measure of patients’ well-being, we used a modified
version of the standard gamble method to assess patients’
preference or “utility” for their current weight and health.
We asked patients to consider a hypothetical choice of either
1) continuing at their current health and weight without any
improvement, or 2) taking a gamble. The gamble has two
possible outcomes; the positive outcome of “perfect health”
and a negative outcome of immediate death. Because we have
found in earlier work that patients don’t always value perfect
health more than being at a lower body weight,'> we admin-
istered a series of additional scenarios where we substituted
perfect health with achieving a pre-specified level of weight
loss as the desired outcome, in order to anchor utilities to
patients’ most desired health state. We then specified that the
treatment was associated with a small risk of dying, and
through an iterative process, we asked patients to estimate
the highest risk of death they were willing to assume to
achieve each weight outcome or perfect health. The specified
weight loss, expressed in pounds, were, in order of presen-
tation: patients’ self-reported “ideal” weight, weight loss
associated with a BMI of 25 kg/m® (framed as their
“highest healthy weight”), 20 % weight loss, and 10 %
weight loss.

Using their responses to the scenarios, we calculated pa-
tients’ utility relative to their most valued health state, whether
it was perfect health or one of the lower weight states; the most
valued state served as the reference state, with an assigned
utility of 1.00. For example, if a patient responds that he/she is
willing to assume the highest risk of death to achieve their
ideal weight and that risk is 15 %, then he/she is calculated to
have a current health utility of 0.85. Our group has used this
approach in previous work, where willingness to assume risk
to lose weight and weight-based utility has been shown to be
associated with BMI and scores on health-related QOL

measurces. 15,16

Health Status Measure of Qualify of Life

We assessed patients’ QOL via the Impact of Weight on
Quality of Life-lite IWQOL-lite), a 31-item instrument devel-
oped to capture QOL domains specific to obesity’—physical
function, self-esteem, sexual life, public distress and work.
The IWQOL-lite has been shown to display excellent psycho-
metric properties and test-retest reliability.” Patients are ad-
ministered a series of statements that begin with “Because of
my weight...” and then asked to rate whether the statements
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Table 1. Sample Characteristics of Primary Care Patients’
Men Overall (n=104) Caucasian (n=50) African American (n=19) Hispanic (n=32)
Mean age 45.7 50.1 43.1* 40.1*
Mean BMI (kg/m?) 39.3 40.0 39.3 383
Mean Health Utility 0.95 0.95 0.99 0.92
Mean Quality of Life (Total) 74.3 72.4 81.6 71.0
Education, %
High school or less 39 20 63* 50%*
Some college or 2-year degree 32 29 16* 47*
4-year college diploma or more 29 51 21* 3*
Women Overall (n=230) Caucasian (n=68) African American (n=100) Hispanic (n=51)
Mean age 48.1 51.2 47.4* 45.8*
Mean BMI (kg/m?) 41.5 422 41.0 42.5
Mean Health Utility 0.92 0.93 0.94 0.89
Mean Quality of Life (Total) 68.0 62.0 72.7* 65.3
Education, %
High school or less 46 28 47* 61*
Some college or 2-year degree 27 22 33* 22%
4-year college diploma or more 27 50 20% 18*

"Weighted samples were used to account for oversampling of nonwhites during recruitment

* and results in bold indicate statistically significant differences across the variable by race/ethnicity at p < 0.05. We used an ANOVA and Kruskal-
Wallis one-way ANOVA for continuous and categorical variables, respectively, to determine if the specified variable was significant across all
race/ethnicity groups. If the ANOVA or Kruskal-Wallis ANOVA tests were significant, a Dunnett’s pairwise comparison or Wilcoxon pairwise
comparison test was used for continuous and categorical variables, respectively, to see if there were significant differences between Caucasian and

African American patients or between Caucasian and Hispanic patients

are “always true, usually true, sometimes true, rarely true or
never true.” The Public Distress subscale asks whether the
respondent experienced ridicule, teasing, or unwanted atten-
tion because of their weight, whether they worry about fitting
into seats in public places, fitting into aisles, finding chairs that
are strong enough, etc. and whether they experience discrim-
ination. This subscale has been shown to have construct va-
lidity for measuring “weight stigma.””'? Each subscale is
scored on a 0—100 scale,” with higher scores reflecting better
QOL.

Body Mass Index and Sociodemographic
Factors

We estimated patients’ BMI by multiplying self-reported
weight in pounds by 703 and dividing by the square of their
height in inches. We also assessed patients’ age, sex, race and
ethnicity, and educational level.

Data Analysis

We used descriptive statistics to characterize health util-
ity and QOL scores by patient sex and race and ethnic-
ity. We then developed multivariable linear regression
models stratified by sex and race/ethnicity to examine
the relative impact of the following factors on patients’
health utility: patient demographic factors (age, educa-
tion), BMI, overall QOL via summary QOL scores, and
individual subscale scores of each QOL domain mea-
sured by the IWQOL-lite. To assess the relative impor-
tance of each of these factors, we examined the change
in model R? with the addition of each subsequent var-
jable relative to the previous model. The model R?

ranges up to 1.00 and can be interpreted as the propor-
tion of the variability in outcome explained by variables
in the model. Individual QOL subscales leading to the
largest change in model R? are deemed to be more
important than other subscales that result in smaller
changes in model R

RESULTS

Baseline characteristics have been previously described.'”
Table 1 characterizes our sample by sex and race/ethnicity.
Health utilities ranged from 0.89 to 0.99 among the subgroups,
representing that on average, these groups of patients were
willing to assume a 1 % to 11 % risk of dying to achieve their
most valued health or weight state. Average health utilities
were not statistically significantly different by sex or race and
ethnicity.

Figure 1 presents QOL scores by sex and race and ethnicity
after adjusting for age, BMI, and education. Men reported
significantly higher QOL scores than women overall and in
the domains of physical functioning, self-esteem, and public
distress or weight-related social stigma. Similarly, African
American patients consistently had significantly higher QOL
scores overall and across many domains than Caucasians,
whereas Hispanic patients had scores similar to Caucasians.

Figure 2 presents the relative importance of demographic
factors, BMI, overall obesity-related QOL, and individual
QOL domains in explaining the variation in utility expressed
by men and women with obesity. Among men, demographic
factors were associated with the largest change in model R?,
explaining approximately 10 % of the variation in men’s
utility; BMI only explained an additional 1 % of the variation
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Figure 1. Quality of life scores by sex and race among obese primary care patients after adjustment for age, BMI, race/ethnicity, and education.
*P < 0.05 for a Wald test difference of means by sex. p < 0.05 for a Wald test difference of means by race/ethnicity African American compared
to Caucasian; Hispanic compared to Caucasian were not significant for any of the models.

(Fig. 2). Quality of life did not explain much of the marginal
variation in utility. In contrast, among women, social stigma
(public distress) and sexual function were both significantly
associated with utility (see Table 2), with social stigma
explaining the larger proportion of the variation in utility,
comparable to the proportion explained by demographic fac-
tors and BMI together (see Fig. 2).

When we stratified our results by race/ethnicity (Fig. 2,
Table 2), however, we found differences in the relative impor-
tance of QOL on variation in utility among the various sub-
groups. While QOL was not an important correlate of utility
among men generally (Fig. 2a), among Hispanic men, work
life appeared to be an important correlate of utility, contribut-
ing 12 % of the marginal variation above demographic factors
and BMI (Fig. 2b); for every ten-unit increase in score on the

work-life subscale, utility increased significantly by 0.028
(Table 2). Among women, we found that social stigma and
sex life were the two most important QOL domains contrib-
uting to disutility (Fig. 2c); both were statistically significant
correlates (Table 2). This was especially the case for Caucasian
women (accounting for 6 % of variation above and beyond
demographics and BMI) (Fig. 2c¢). In contrast, impaired sexual
function was the most important domain among African
American women, although it did not quite reach statistical
significance (p = 0.06); work life was the most important
contributor to disutility among Hispanic women and explained
a substantial proportion (more than 20 %) of the marginal
variation in utility beyond demographic factors and BMI
together (Fig. 2c); for every ten-point increase in subscale
score for work function, utilities significantly increased by
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Figure 2. Marginal contribution of individual quality of life domains in explaining the variation in patient’s health utility above and beyond

demographic factors and BMI by sex and race/ethnicity for obese primary care patients. The first model (bar labeled “demographics only”)

includes age, gender, and education. All subsequent models include the variables and/or subscales listed in addition to the variables in the first

model. The area of the bars above the dotted or solid lines represents the additional/marginal contribution of the domain above and beyond

demographic factors and BMI. There were only 19 African American men in the study; results pertaining to this group must be interpreted
with extreme caution.

0.05 (Table 2). Also interestingly, despite being a summary
measure, the overall QOL score did not capture a higher
degree of variation in utility than some individual domains.

DISCUSSION

In our study of over 330 primary care patients with moderate
to severe obesity, we found that health utilities, or the value
patients associate with their current weight and health, did not
differ significantly by sex or by race and ethnicity. However,

the degree to which QOL and individual QOL domains con-
tributed to disutility or diminished well-being did appear to
vary by sex and race/ethnicity. Quality of life factors did not
explain much of the variation in utility among men, except for
work function among Hispanic men. In contrast, obesity-
related social stigma was the most important QOL determinant
in obesity’s adverse effect on how Caucasian women patients
valued their health. Obesity-related impairment in sexual func-
tion was the most important contributor for African American
women, and obesity’s adverse impact on work life was the
most important factor for Hispanic women. While QOL scores
for most individual subscales played only a small role in
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Table 2. Association Between Quality of Life Domains and Health Utility"

Men Women
Overall Caucasian AA Hispanic Overall Caucasian AA Hispanic

Overall Score 0.006+0.006  0.00340.007 —0.003+£0.002  0.024+0.017  0.017+0.008  0.021+0.014  0.017+0.011  0.023+0.022
p=0.28 p=0.73 p=0.16 p=0.18 p=0.02 p=0.12 p=0.12 p=0.31

Physical Function  0.004+0.004  0.003+0.007 —0.002+0.002  0.014+0.017  0.011+0.007  0.018+0.013  0.012+0.010  —0.004+0.020
p=0.43 p=0.60 p=0.26 p=0.44 p=0.12 p=0.18 p=0.21 p=0.86

Self Esteem 0.004+0.004  0.004+0.006 —0.001+£0.001  0.012£0.015  0.009+0.006 ~ 0.013+£0.011  0.009+0.008  0.012+0.018
p=0.39 p=0.52 p=0.43 p=0.41 p=0.09 p=0.22 p=0.26 p=0.49

Sex Life 0.006+0.004  0.00040.005 —0.002+0.001  0.022+0.013  0.011£0.005  0.014+0.009  0.017+0.009  0.012+0.014
p=0.20 p=0.95 p=0.19 p=0.10 p=0.03 p=0.11 p=0.06 p=0.40

Public Distress 0.005+0.005  0.001+0.007 —0.004+0.002  0.017£0.014  0.018+0.007  0.024+0.013  0.013+0.010  0.021+0.016
p=0.38 p=0.89 p=0.07 p=0.25 p<0.01 p=0.06 p=0.18 p=0.21

Work Life 0.005+0.006  —0.005+0.008  —0.004+0.003  0.028+0.014  0.014+0.007  0.003+0.013  0.012£0.011  0.052+0.016
p=0.38 p=0.48 p=0.16 p=0.05 p=0.07 p=0.80 p=0.30 p<0.01

+ Quality of life was measured on a scale of 0 to 100 and utility on a scale of 0 to 1. The parameter estimates represent a ten-unit increase in the quality
of life domains after adjustment for age, education, and BMI. Statistically significant results are in bold. There were only 19 African American men in

the study;, results pertaining to this group must be interpreted with extreme caution

explaining disutility among non-Hispanic patients, work life
explained approximately 20 % of the variation in disutility
among Hispanic women. Interestingly, the large contribution
of work life was not reflected in the correlation between the
overall QOL score reported by Hispanic patients and their
health utility.

Prior studies have primarily characterized the QOL associ-
ated with obesity using health status measures. Consistent with
our study’s findings, previous research suggests that women,
Caucasian patients, and those seeking weight treatments tend
to report lower QOL scores than their respective counter-
parts.”” "> However, few studies have examined the relative
importance of specific QOL domains from the patient’s per-
spective. In an earlier study of patients seeking bariatric sur-
gery, our group found that social stigma and impairment in
work or role functioning were the two most important domains
associated with health utility.'® However, whether these find-
ings generalized to unselected primary care patients with
obesity or among different demographic subgroups was un-
clear. Our current study was motivated by these unanswered
questions.

A better understanding of the importance of QOL and
individual QOL domains from the patient’s perspective is
important for a variety of reasons. While clinicians and policy
makers tend to focus on medical complications of obesity,
evidence suggests that QOL factors may be just as, if not
more, important to patients. An earlier analysis of our current
study found that overall, QOL scores were a stronger correlate
of patients’ health utility than the combination of BMI and
comorbidities (manuscript under review). A better understand-
ing of the QOL domains that are most important to patients
will help us to better interpret the effectiveness and value of
weight control and other obesity interventions in a patient-
centered way.

While scores on health status measures can be compared
across populations, the scores on individual domains are not
necessarily directly comparable to one another. Importantly,
our findings confirm this often overlooked concept, where a

lower score on one domain does not necessarily portend a
worse QOL for the patient than a higher score in another
domain. This is because the same scores on two different
domains may not have the same meaning to the patient, and
may not translate to the same low level of QOL; a low score on
one aspect of a patient’s QOL may be more problematic for the
patient than a low score on another aspect. In addition, a
patient may actually care about one QOL aspect more than
another. For example, work life was a substantially more
important QOL factor among Hispanic primary care patients
with obesity than their Caucasian counterparts, explaining 20
% of the marginal variation in utility among Hispanic women;
nevertheless, absolute QOL scores were similar between these
two groups. Moreover, the overall QOL score is not a sum of
its parts and in many instances, but especially among His-
panics, the overall QOL scores actually contributed less to
explaining patients’ disutility or diminished well-being than
the most important domain alone. The overall summary score
is often an average (sometimes a weighted average, depending
on the instrument) of all the subscales. However, it is not
always clear that individuals prioritize and weight the impor-
tance of each domain the way that researchers might. Hence,
summary scores can sometimes be misleading.

Our findings have important implications for how we inter-
pret QOL measures and the importance of delivering patient-
centered, preference-based, obesity-related care more effec-
tively. Our findings may also lend some early insight into
what is important to patients and the factors that might moti-
vate them to pursue potentially risky weight treatments such as
bariatric surgery. Obesity-related stigma is a leading contribu-
tor to health utility among Caucasian women in primary care,
and may drive their decisions to pursue weight loss treatments.
Our results also suggest that management of obesity in our
patients may need to include interventions that ameliorate
some of the adverse QOL effects associated with obesity,
particularly as they relate to social bias, sexual dysfunction,
and impairment in role or work function. Finally, our study
also shows how little of the variation in a patients’ utility
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traditional QOL scores actually measure. This finding is not
unique to the IWQOL-lite instrument. In earlier work, our
group found that the widely used Short-form or SF-36 made
similarly modest contributions in explaining the disutility
experienced by patients with moderate to severe obesity.'’

Our results must be interpreted in the context of the study’s
limitations. Study subjects were recruited from primary care
practices in Greater Boston and had at least moderate or Class
I obesity, and so results may not generalize to all patients with
obesity. Secondly, our sample size, particularly for some of our
minority subgroups and especially African American men,
was modest and we may be underpowered to detect small
but clinically meaningful differences across these subgroups.
Our results demonstrate associations and we cannot infer a
causal link between specific QOL domains and low health
utility, nor can we assume that improvements in these domains
would necessarily improve patients’ utility. Finally, our results
are influenced by how QOL domains were measured. One
domain can appear more important than another domain if the
latter is not as well-measured as the first.

In summary, the relative importance of different obesity-
related QOL factors in adversely affecting patients’” well-being
varies by sex and race/ethnicity. Obesity-related social stigma
has important adverse effects on how Caucasian women pa-
tients devalue their health and weight, whereas impaired work
function is especially important among Hispanic patients with
obesity. Scores on traditional health status measures may be
misleading in that lower scores in one domain do not always
translate into a greater adverse impact for patients. Moreover,
the overall QOL score may be less important than the scores
on the domains most important to patients. Our findings
suggest that we need to re-examine how QOL is assessed
and interpreted in research studies. Clinicians may need to
consider QOL in a more nuanced way when assessing the
impact of obesity on their patients.
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