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Abstract
Objective—We investigated whether European American (EA) and African American (AA)
women took longer to lose weight, and were less likely to maintain weight loss if they perceived
others to be overweight.

Design—Overweight EA and AA women completed a Figure Rating Scale and the Three-Factor
Eating Questionnaire prior to a weight loss intervention. Body composition was assessed by dual
energy X-ray absorptiometry prior to and following weight loss.

Main Outcome Measures—rate of weight loss, % body fat at follow-up.

Results—For EA, but not AA women, perception of others’ body size was inversely associated
with rate of weight loss and cognitive restraint, and positively associated with body fat gain following
intervention. In linear regression modeling, EA, but not AA, women who perceived others as large,
subsequently had greater percent body fat one year after weight loss than did those who perceived
others as lean, independent of age, baseline body fat, and body size deemed “acceptable”. Inclusion
of cognitive restraint in the model weakened this effect.

Conclusion—Among EA but not AA women, perception of others’ body size influenced weight
loss and maintenance. This effect may have been mediated by cognitive restraint.
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Introduction
The increasing prevalence of obesity may be creating a social perception that overweight body
sizes are healthy and appropriate. Indeed, recent epidemiological data suggests that despite an
increase in the prevalence of overweight and obesity in recent decades, overweight people have
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become less likely to perceive themselves as overweight (Johnson-Taylor, Fisher, Hubbard,
Starke-Reed, & Eggers, 2008). This change in body size perception may, in turn, exacerbate
the obesity epidemic by inhibiting individuals’ motivation to maintain a healthy body weight
or to lose excess weight. Evidence supporting this possibility was found in a recent study of a
predominantly European American (EA) population, in which individuals were more likely to
gain weight over three decades if their same-sex friends were obese (Christakis & Fowler,
2007). Other studies among children and adults support the tenet that peers can affect physical
activity levels and caloric intake of individuals (Ball & Crawford, 2006; Keller, Allan, &
Tinkle, 2006; Sallis et al., 1989; Salvy et al., 2008), potentially influencing weight status.

Despite this previous research, the extent to which weight loss and the maintenance of normal
body weight are affected by one’s perception of the body size of others in general is not known.
The mechanism underlying any such association is also unknown, although it may result from
differences in dietary restraint. Previous research has shown that overweight people tend to
overeat in the presence of another overweight person (de Luca & Spigelman, 1979; Salvy,
Romero, Paluch, & Epstein, 2007), and so it is possible that those who perceive overweight
body sizes as normal or acceptable, and who are susceptible to weight gain themselves, are
less likely to restrict their own food intake and thus, become overweight. It is also not known
whether this phenomenon might be evident across all ethnic groups. It is possible that the
perception of others’ body size plays a role in weight loss and maintenance only among the
EA population because EA women in particular, tend to be more dissatisfied with their body
size, with increased drive to be thin, than are African American (AA) women (Roberts, Cash,
Feingold, & Johnson, 2006; Wilfley et al., 1996). On the other hand, the association between
perception of others’ size and weight loss or maintenance might also be present among AA
women for whom larger body sizes are more accepted (Becker, Yanek, Koffman, & Bronner,
1999; DiGioacchino, Sargent, & Topping, 2001).

The purpose of this study was to investigate whether women’s perception of the body size of
others was associated with weight loss, and successful maintenance of weight loss. We
hypothesized that women who perceived other women their own age as overweight would
experience a slower rate of weight loss during a structured weight loss program, and have more
body fat one year following the intervention, than those who perceived others as less
overweight. In addition, we hypothesized that these associations between the perception of
others’ body size and weight loss and maintenance success would be present for both EA and
AA women.

Methods
This investigation was conducted in women enrolled in a weight loss and weight loss
maintenance study. At the time of enrollment, the women were moderately overweight (BMI
27-30 kg/m2), premenopausal (22-46 years), and of EA or AA ancestry. Race was self-defined,
and those selected for inclusion also had parents and grandparents of the same race. Table 1
outlines the body composition and baseline psychometric characteristics of the participants.
Women lost weight via diet restriction alone (investigator-provided 800 kcal/day) or diet
restriction combined with structured exercise, until they obtained a BMI <25 kg/m2. During
the 1-year follow-up period, participants were encouraged, but not mandated, to attend regular
support group meetings and to continue with their exercise program, if applicable.

At baseline, before weight loss, study participants were administered the Stunkard Figure
Rating Scale (Stunkard, Sorenson, & Schulsinger, 1983). Women were asked to select a
number from 1 (leanest) to 9 (largest), representing different body sizes, to identify their self-
perceived current body size, and their ideal body size. In addition, they were asked “Which
body size resembles most females your own age?” and “When you see people at school, at the
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mall, or on the beach, what body sizes do you think look O.K? Write down the numbers of the
body sizes that you think are acceptable.” The participants also completed the 18-item revised
Three-Factor Eating Questionnaire (TFEQ-R; (Karlsson, Persson, Sjöström, & Sullivan,
2000), which has been shown to be valid for the general population (de Lauzon et al., 2004).
This questionnaire provides an estimate of cognitive restraint (i.e. how much individuals
consciously restrict their intake), along with measures of uncontrolled and emotional eating.
For the purposes of this study, data from only the cognitive restraint subscale was included
because we did not hypothesize that uncontrolled and emotional eating would alter the
relationship between perception of others’ body size and weight loss/regain. At baseline,
immediately following weight loss, and at 1-year post-weight loss, their body composition was
assessed by dual-energy X-ray absorptiometry (DXA; Prodigy, GE-Lunar, Madison,
Wisconsin).

For statistical analysis, women were divided into two groups based on race (EA, AA). Race
differences in body size perceptions, cognitive restraint, and body composition were assessed
by t-test. Pearson correlation analysis was used to identify associations between body size
perceptions and body composition. Multiple linear regression analysis was used to determine
whether perception of others’ body size predicted rate of weight loss (calculated as grams of
body weight lost during intervention divided by the number of days to achieve the weight loss
goal) and percent body fat at 1-year following weight loss. To illustrate the differences in
cognitive restraint, rate of weight loss, and percent body fat exhibited by those who perceive
other women to be leaner versus larger, women were grouped into extremes according to how
lean (1-3) or large (5-8; no participant reported 9 as the size of other women) they perceived
others to be, and t-tests were conducted on these extreme subgroups within each race. All
analyses were conducted using SPSS version 12.0.

Results
Characteristics of the study population are presented in Table 1. By study design, EA and AA
women had the same BMI at baseline. AA women had less fat mass and thus, less percent body
fat than the EA women. AA women perceived themselves as smaller, and reported smaller
body sizes as more “acceptable” than did EA women. Although the groups did not differ on
the size they perceived others to be, on average, both groups perceived others to be smaller
than they perceived themselves to be. The difference between EA women’s perception of their
own size and that of others was more than double that of AA women. On the TFEQ-R, AA
women reported greater cognitive restraint than did EA women. During the intervention, AA
women lost weight more slowly than did EA women, taking an average of 163 days to achieve
a BMI < 25 mkg/m2, compared to the average 140 days taken by EA women (p=0.07). One
year following the intervention, data was unavailable from 22 of the women, leaving 53 EA
and 45 AA women. There were no significant differences in the key variables of interest
between the women who remained in the study versus those who left the study, with the
exception of rate of weight loss which was faster for AA women who remained in the study
compared with those who left. Among the women who completed the study, AA women gained
almost 2 kg more fat mass in the year following the weight loss intervention and thus, a greater
percentage of body fat, than EA women.

Pearson correlation analysis revealed that the perception of the body size of others was
inversely associated with rate of weight loss and positively associated with percent fat gain,
and total percent body fat in the year following the intervention, for EA women only. EA
women who perceived others as overweight lost weight more slowly and gained more percent
body fat during the year following the intervention, resulting in greater percent body fat at
follow-up than EA women who perceived others to be less overweight (Table 2). In addition,
EA women who perceived other women as overweight reported less cognitive restraint. When
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only the extreme scores of the range of figures were considered, EA women who perceived
others as overweight reported less cognitive restraint, lost weight at a slower rate, and had
greater percent body fat one year following weight loss (Figure 1), than did those who perceived
other women as less overweight. The outcomes and characteristics did not differ by AA
women’s perceptions.

Multiple linear regression analyses indicated that although baseline percent body fat was the
strongest predictor of percent body fat one year following weight loss, after adjusting for
baseline percent fat, age, and body size deemed “acceptable”, the perceived size of others
remained a significant predictor of percent body fat one year following weight loss, for EA
women (Table 3, Model 1). Based on a partial correlation of 0.354, results indicate that 12.5%
of the variance in percent body fat at follow-up was explained by EA women’s perceptions of
the body size of other women. In comparison, for AA women, only 0.2% of the variance in
percent body fat at follow-up was explained by the women’s ratings of the perceived size of
others. When cognitive restraint was added to the model, the perception of others’ size lost
significance as a predictor of percent body fat (Table 3, Model 2). In multiple regression
analysis perception of others’ body size was not associated with rate of weight loss.

Discussion
This study extends previous findings regarding the association between peer relationships and
weight control (e.g. (Ball & Crawford, 2006; Christakis & Fowler, 2007)) to show that an
individual’s general perception of others’ body size may influence progress and success in a
structured weight loss and weight loss maintenance program. Results were specific for EA
women, suggesting that cultural factors affect environmental influences on body weight
regulation. These observations have important implications for both obesity research and
clinical practice.

The mechanism underlying the association between the perception of others’ body size and
success with weight loss may have been cognitive restraint. We observed that when cognitive
restraint was added to the regression model, the association between perception of others’ body
size and percent body fat one year after the intervention was weakened. This may indicate that
women who perceived others as overweight may have been less willing or able to restrict their
own food intake, and thus were more likely to regain body fat. Due to the correlational nature
of this data, future research will be important to ascertain whether food intake patterns are
indeed different for women who perceive others as being overweight versus those who perceive
others as normal weight.

If differences in dietary restraint do underlie the relationship between perception of others’
size and weight gain, this may indicate an important role for social cues on appropriate meal
size. For example, previous research has found that people are more likely to overeat if others
sharing the meal are themselves overeating (Conger, Conger, Costanzo, Wright, & Matter,
1980; Herman, Roth, & Polivy, 2003), and studies of adults and children have found that
overweight people will eat more if their meal companion is also overweight (de Luca &
Spigelman, 1979; Salvy et al., 2007). It is plausible that this social facilitation effect during
meals might extend to a general obesity-promoting lifestyle. In this way, women who perceive
others as being overweight may view larger body sizes as the “norm”, feel less social pressure
to be lean, and therefore have less dietary restraint. It is also possible that the perception of
others’ body size served as a proxy measure for aspects of the environment that affect weight
control, analogous to what has been observed for drug addiction (Drummond, 2000). In both
cases, environmental cues may trigger deleterious behavior.
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We observed a race difference in the relationship between perception of others’ body size and
percent fat at one year follow-up, such that this association was observed only within EA
women. This race difference may reflect cultural factors that affect behavioral regulation of
body weight. Within EA women, drive for thinness is reported to affect weight loss behavior
(Ard, Greene, Malpede, & Jefferson, 2007), while among AA women, ability to lose weight
is limited by lack of social support (Baturka, Hornsby, & Schorling, 2000), a cultural belief in
self-acceptance regardless of body size (Baturka et al., 2000), and practical issues such as food
preparation and education regarding healthy diets (Ard et al., 2007). A race difference in drive
for thinness is supported by the fact that in this study, EA women reported a greater discrepancy
between their own body size and that of others, than did AA women. Results of the current
study therefore, support the possibility that the perceived size of others may be a less important
motivator for weight loss among AA women as compared to EA women.

An important strength of this study was to follow the women through both an investigator-
managed weight loss program, insuring the participants achieved the goal weight, and then
through the following year, when many of the women regained some weight. In doing so, we
were able to investigate the effect of body size perception on both weight loss and weight
maintenance. This study was also strengthened by the use of DXA to measure body fat at each
time point, as opposed to simple body weight and indirect measures of body composition.
Limitations of this study however, include the relatively small and homogenous sample
population, inhibiting the generalizability of these results, and the fact that the primary analyses
were correlational. Future studies will be important to determine who serves as a passive
influence toward an individual’s weight control, and the mechanism through which this
influence transpires into weight gain or maintenance.

The results of this study implicate a potential role for social perception on body weight
regulation by suggesting that the mere perception of overweight as common in the general
society may itself sabotage weight loss and weight maintenance success. The implication of
this finding for public health is that the increasing prevalence of obesity may be facilitating
weight gain amongst individuals, thereby exacerbating the obesity epidemic. A further
implication for obesity researchers is to consider the importance of the social and cultural
environment when designing weight loss interventions. For some populations, such as EA
women, a successful intervention may need to ascertain the extent to which each individual
perceives overweight body sizes as normal, and work with participants to counteract the
potentially detrimental behavioral consequences of this perception.
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Figure 1.
Differences in cognitive restraint (A; EA lean n=16, EA heavy n=17; AA lean n=10, AA heavy
n=24), rate of weight loss during the intervention (B; EA lean n=16, EA heavy n=17; AA lean
n=10, AA heavy n=24), and one-year follow-up percent body fat (C; EA lean n=13, EA heavy
n=11; AA lean n=9, AA heavy n=22) of EA and AA women who perceived others as lean
(rated 1-3) or heavy (rated 5-8) at baseline.
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Table 1
Characteristics of study population (mean ± SEM)

European American African American t P value

Baseline

N 60 60

Age 34.47 ± 0.84 35.03 ± 0.79 -0.481 0.631

BMI (kg/m2) 28.20 ± 0.17 28.19 ± 0.15 0.030 0.977

Body weight (kg) 78.44 ± 1.07 78.79 ± 0.78 1.261 0.210

Body fat (%) 44.06 ± 0.48 42.44 ± 0.47 2.426 0.017

Body fat (kg) 34.35 ± 0.74 32.34 ± 0.51 2.231 0.028

Perceived self body size 5.52 ± 0.08 5.02 ± 0.09 4.127 <0.001

Ideal body size 3.18 ± 0.08 3.02 ± 0.06 1.740 0.085

“Acceptable” body size 3.56 ± 0.09 3.28 ± 0.08 2.253 0.026

Perceived size of other women 4.07 ± 0.13 4.34 ± 0.13 -1.488 0.140

Discrepancy between size of self vs. others 1.45 ± 0.14 0.68 ± 0.16 3.581 <0.001

Cognitive restraint 15.52 ± 0.48 16.98 ± 0.41 -2.331 0.021

Intervention

Weight loss (kg) 12.33 ± 0.33 11.53 ± 0.27 1.889 0.061

Rate of loss (kg/day) 0.102 ± 0.006 0.084 ± 0.005 2.258 0.026

1-year post-intervention1

Weight gain (kg) 5.06 ± 0.56 5.78 ± 0.57 -0.895 0.373

Fat mass gain (kg) 4.12 ± 0.77 6.08 ± 0.46 1.730 0.026

Body fat (%) gained 4.24 ± 0.54 5.98 ± 0.37 -2.730 0.008

Body fat (%) 38.22 ± 0.84 38.15 ± 0.40 0.060 0.952

Body fat (kg) 26.95 ± 0.98 26.99 ± 0.73 -0.034 0.973
1
N = 45 EA and 53 AA.
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Table 2
Pearson correlation coefficients for outcome variables with self-reported perception of other women’s size

European American African American

Baseline

BMI -0.016 -0.116

Percent total body fat -0.165 -0.213

Dietary restraint -0.3821 -0.175

Intervention
Total weight lost (kg) -0.192 -0.012

Rate of weight loss -0.2822 -0.012

1-year follow-up

Change in body weight (kg) 0.2923 0.133

Change in % total body fat 0.3422 0.105

% total body fat 0.2893 -0.155
1
p< 0.01

2
p< 0.05

3
0.05>p>0.10
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