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Abstract

Background—Improvements in psychosocial status are an important aspect of successful
outcomes after bariatric surgery. Relatively few studies have investigated changes in psychosocial
functioning at a number of points in the first few postoperative years.

Objectives—The study was undertaken to assess changes in quality of life and body image
following gastric bypass surgery.

Setting—The study was performed at an academic medical center.

Methods—Two hundred men and women were enrolled in this study and completed
psychometric measures of quality of life and body image prior to surgery and again 20, 40 and 92
weeks postoperatively.

Results—Participants reported significant improvements in several domains of health- and
weight-related quality of life, as well as changes in body image, following surgery. These changes
were correlated with percent weight loss.

Conclusions—Individuals who undergo gastric bypass surgery experience significant
improvements in quality of life and body image within the first few months of surgery. These
changes are, with few exceptions, maintained into the second postoperative year.

Introduction

As bariatric surgery has grown in popularity so has interest in the psychosocial issues of
individuals with extreme obesity. Much of this research has focused on the psychological
characteristics of candidates for bariatric surgery 1=5. Studies have consistently found higher
rates of formal psychopathology among candidates for surgery, as well as elevated
symptoms of psychosocial distress, such as lower self-esteem and increased depressive
symptoms.
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Another area of psychosocial functioning—quality of life —also has received a great deal of
study. A number of investigations have reported impairments in specific domains of quality
of life in persons with extreme obesity 5—8. More specifically, these studies have suggested
that both health-related and weight-related quality of life are dramatically impacted by
extreme obesity. Encouragingly, both health-related and weight-related quality of life appear
to improve following bariatric surgery =14, For example, Kolotkin and colleagues recently
reported that gastric bypass patients reported experience improvements in both health- and
weight-related quality of life as compared to other obese persons who did not undergo
bariatric surgery.11

One important area of quality of life is body image. Like quality of life, body image is a
multidimensional construct. Body image dissatisfaction has been positively associated with
BMI 15716 and has been shown to improve following weight loss with behavioral,
pharmacological, and surgical treatments 15 17=20, Unfortunately, few studies of have
investigated changes in multiple domains of both body image and quality of life at several
points within and beyond the first year after bariatric surgery.11: 18 Thus, the present study
was designed to investigate changes in quality of life and body image in the first 92 weeks
following gastric bypass surgery.

Materials and Methods

Participants

Measures

Study participants were 200 individuals who underwent Roux-en-Y gastric bypass surgery at
the Hospital of the University of Pennsylvania between November 2001 and June 2004. (We
have previously reported on the eating behaviors of these individuals)®. The study was
approved by the Institutional Review Board of the University of Pennsylvania; all
participants provided informed consent prior to the study.

Approximately 4 weeks prior to surgery, participants completed a psychosocial/behavioral
evaluation to assess their appropriateness for surgery 21. As part of this assessment, patients
completed the Weight and Lifestyle Inventory (WALI),22 which provided information on
race, employment, education, and self-reported height. Weight was confirmed with a digital
scale.

Participants also completed a packet of questionnaires. They were mailed these
questionnaires again approximately 20, 40, and 92 weeks following surgery and provided a
postage-paid envelope to facilitate return. The packet included the following measures:

The SF-36 Health Survey (SF-36)—The SF-36 is a self-report measure used to assess
health-related quality of life. Eight subscales assess separate domains of health and related
functioning. Higher scores indicate more positive health-related quality of life 3.

Impact of Weight on Quality of Life—The Impact of Weight on Quality of Life is a 74-
item self-report measure that is designed to assess the effect of weight in eight domains of
quality of life. Participants respond to each item using a 5-point scale from 1 (“never true”)
to 5 (“always true™). High scores on all of the scales, except for the comfort with food scale,
reflect lower quality of life in the respective domain 24.

Body Image Quality of Life Inventory (BIQLI)—The BIQLI is a 19-item self-report

inventory that is designed to measure the positive and negative impact of body image on
various qualities of life. Subjects’ feelings are assessed in regard to beliefs about the self and
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life in general, emotional states, same and other-sex relationships, eating and exercise,
grooming activities, sexual experiences, and family and work/school contexts. Participants
respond to 19 items using a 7-point scale ranging from —3 (“Very Negative Effect”) to +3
(“Very Positive Effect”); 0 is labeled “No Effect” 22,

Body Shape Questionnaire—The Body Shape Questionnaire is a 34-item self-report
questionnaire designed to evaluate participants’ dissatisfaction with their body shape. Each
item is rated on a scale of 1 (“never”) to 6 (“always”) based on how the participant has been
feeling over the last 4 weeks. A total score is obtained by calculating the sum of the
responses to each item. Higher scores on this measure indicate higher levels of distress about
body shape 25.

Surgical Procedure

The gastric bypass surgery was performed as either an open or laparoscopic procedure by
one of two surgeons (SER and NNW). Both surgeons performed essentially the same
operation. Postoperative weight loss did not differ by surgeon or by technique (open or
laparoscopic). Thus, results from both surgeons were combined in all analyses.

Statistical Analysis Plan

Results

All 200 participants completed a baseline packet and at least 1 postoperative packet. We
received 198 packets at Week 20, 147 at Week 40, and 112 at Week 92. The declining
response occurred despite repeated mailings, telephone calls, and email contacts. These
assessment points were selected as this study was conducted in parallel with a study of
behavioral treatment for obesity, the results of which are not presented here.

To assess changes over the 3 time points (Weeks 20, 40, and 92) in the mean IWQOL,
SF-36, BIQOL and BSQ scores, as well as mean percent change in weight, repeated-
measures analyses were conducted using a means model with the SAS Mixed procedure. An
unstructured variance-covariance form in repeated measurements was assumed for each
outcome. Model based mean (SE) are reported for each outcome at each time point. A
significant main effect of time indicates significant changes in the outcomes across the 92
weeks. Using a Bonferroni adjustment for the six pairwise time comparisons, these mixed
model analyses also were used to identify significant within mean differences between time
points for each outcome (Bonferroni adjusted o =0.008). The relationships between the
behavioral outcomes and gender, ethnicity, education, and marital status were examined by
adding these covariates in to the mixed models. We also used correlation analyses to
examine associations between percent weight loss at week 92 and changes in quality of life
and body image from baseline to week 92.

Participants’ Characteristics

Demographic and descriptive variables were presented in Table 1 of our previous report 4.
They are briefly summarized here. The entire sample had a mean preoperative age of 42.6 +
9.9 yrs, weight of 146.9 + 32.3 kg, height of 167.6 + 9.4 cm and BMI of 51.4 + 9.0 kg/m2.
One-hundred sixty four participants were women. Approximately 87% of all participants
were European-American, 9% were African-American, and the remainder of other ethnic
origin. Participants reported 14.0 £ 2.3 years of education. Just under half (49.5%) reported
being married, 34.5% were single, and the remainder were separated, divorced, or widowed.
Eighty three percent indicated that they were employed.
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Changes in Weight

Based on the mixed model analysis that used all available data at each time point (as
reported in our initial paper), mean percent weight loss significantly changed over time (See
Figure 1, Overall Time F = 223, p <0.0001). Participants, on average, lost approximately
25.4% (95% ClI: 24.6, 26.3) of their body weight 20 weeks after surgery; 34.9% (Cl: 33.8,
36.1) at 40 weeks; and 38.8% (95% CI: 37.1, 40.6) at 92 weeks. Mean percent weight loss
from baseline to each time point (Week 20, 40, 92) is significantly different from percent
weight loss at each and every other time point (Overall Time F = 223, p <0.0001).

Changes in Quality of Life

Tables 1 and 2 display the mixed model based means + SE of the behavioral variables of
interest at baseline (preoperatively) and at the three postoperative assessment points. At
postoperative week 20 participants reported significant improvements in both health-related
(as measured by the SF-36) and weight-related quality of life (IWQOL) (all p’s < 0.0001).
These improvements remained significantly different from baseline at postoperative Week
92 (all p’s < 0.001). The exception was the SF-36 mental health subscale which was no
longer significantly different from baseline at Week 92.

Changes in Body Image

We also were interested in how quality of life and body image changed over the first 92
postoperative weeks. Patients reported significant improvement on both BIQOL and BSQ by
postoperative Week 20 (both p’s <0.0001), and Week 40 and 92 body image scores
remained significantly improved when compared to preoperative score (Table 3).
Participants continued to experience improved BIQOL scores at week 40 that leveled off at
Week 92. For BSQ, the improvement experienced at Week 20 was maintained through
Week 92.

Correlations of Quality of Life and Body Image

Changes on the BIQOL were significantly correlated with each of the domains on the
IWQOL, with correlations ranging from r = —0.33 to r = —0.61 (p’s < 0.01). The one
exception was the correlation between the BIQOL and the Comfort with Food subscale of
the IWQOL (r = —0.26, p = 0.047). Changes on the BSQ also were significantly correlated
with the domains on the IWQOL, ranging from r = 0.38 to r = 0.63 (p’s < 0.008). Again, the
exception was the correlation with the Comfort with Food subscale (r = 0.26, p = 0.04).

Changes in body image also were correlated with several domains of health-related quality
of life. Changes on the BIQOL were significantly correlated with changes on the General
Health, Role Functioning, and Vitality subscales, as well as the Physical Health Summary
Measure of the SF-36 (correlations ranging from r = 0.25to r = 0.32, p’s < 0.05). Changes
on the BSQ were significantly correlated with changes on the Bodily Pain, General Health,
Mental Health and Vitality subscales as well as the Physical Health and Mental Health
Summary Measures of the SF-36 (correlations ranging from r = —0.27 to r = —0.45, p’s <
0.05).

Correlations with Weight Loss

As shown in Table 4, percent weight loss was significantly correlated with a number of
changes in quality of life and body image 92 weeks after surgery. Larger weight losses were
associated with significant improvements on the general health (r = —0.27, p = 0.009) and
vitality (r = —0.19, p = 0.08) subscales of the SF-36 and on the mobility (r = 0.28, p =
0.009), activities of daily living (r = 0.47, p < 0.0001) and social/interpersonal interactions
subscales (r = 0.38, p = 0.0005), as well as the total score (r = 0.30, p = 0.016) on the
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IWQOL. Larger weight losses also were associated with significant improvements in body
image quality of life, as assessed by the BIQOL (r = —0.43, p = 0.0003), but were not
associated with changes in body image as assessed by the BSQ.

Demographic Differences in Quality of Life and Body Image

We were also interested in investigating the relationship between several demographic
variables and changes in quality of life and body image following bariatric surgery. We
found gender differences in SF-36 mental health subscale (interaction time*gender p=0.03)
and SF-36 mental health summary score (interaction time*gender p=0.02). Though both
males and females had similar preoperative SF-36 mental health scores, the significant
interaction term indicates that the trajectory of scores by gender differed over the
postoperative period. For SF-36 mental health subscale score, males continued to improve
throughout the postoperative period, whereas females improved at Week 20 but by Week 92,
the females’ SF-36 score was no longer significantly different from their preoperative score
[males, mean + SE at Week 0, 20, 40, 92 respectively: 72.7 +2.8,77.3 £ 2.8, 79.5 £ 3.3,
83.5+3.7; Females: 70.2 £ 1.4, 78.4 + 1.3, 76.6 £ 1.5, 72.4 + 1.9]. The gender-specific
trajectories of SF-36 mental health summary scores were similar to this with males
improving at Week 20 and continuing to improve at Week 40. By contrast, females
improved at Week 20 but then experienced a decline in scores throughout the rest of the
postoperative period. There were no significant gender differences in any of the other
quality of life or body image outcomes.

Married and non-married individuals experienced significantly different changes in SF-36
role emotional scores (interaction time*marital status p=0.04). Those not married had a
mean preoperative score of 70 + 3.7 and significantly improved at Week 20 (81 £ 3.2) and at
Week 40 (87 £ 3.3) but then declined back to a similar baseline score by Week 92 (73 =
4.1). The married subjects maintained their post-operative improvement in SF-36 role
emotional throughout the entire study [mean + SE at Weeks 0, 20, 40, 92: 79 + 3.6, 89 + 3.2,
89 £ 3.2, 92 + 4.0). There were no other significant interactions between time and marital
status for the additional quality of life outcomes. However, collapsed across time, married
people had higher scores in SF-36 role physical, social functioning, and mental health
summary score (main effect marital status p’s all <0.04).

Although the trajectories of scores based on education status were not significantly different,
on average, participants with more education (some college or more as compared to those
with a high school degree or less) had significantly better IWQOL self-esteem, work, and
total scores, as well as higher SF-36 scores on physical functioning, role physical, social
functioning, bodily pain, mental health subscale, and physical health summary score (main
effect of high school education, p’s all <0.04). When considering ethnicity (Caucasian vs.
Non-Caucasian), there were no significant main effects or interaction terms.

Discussion

Gastric bypass patients reported significant improvements in several domains of quality of
life within the first few months of surgery. Both health-related, as well as weight-related,
quality of life were well maintained through the second postoperative year and, in many
cases, were associated with changes in weight. This replicates the recent findings of
Kolotkin et al'l who also found that following a weight loss of 34.2% following gastric
bypass surgery patients experienced significant improvements in health-related quality of
life. In the present study, the baseline scores of several of the SF-36 subscales were higher
than those reported by Kolotkin and colleagues. Following a somewhat larger weight loss of
38.8% (95% CI: 37.1, 40.6) at 92 weeks, we saw a similar magnitude of change in most of
the subscales of the SF-36. The present study also expands research in this area by
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documenting that body image, which is an important aspect of quality of life for many
individuals, similarly improves following gastric bypass surgery. Like the changes in quality
of life, improvements in body image appear to occur relatively early in the postoperative
period, which represents a unique contribution to the literature. After that point, quality of
life and body image appear to remain relatively stable.

Larger weight losses were associated with improvements in several domains of quality of
life. These included both the physical as well as emotional aspects of quality of life. Greater
weight losses also were associated with significant improvements on the BIQOL, which
assesses body image quality of life, but not with changes on the BSQ, which assesses more
general weight and shape concerns. In some respects, the lack of consistent changes across
the body image measures is surprising. However, it may suggest that while larger weight
losses are associated with greater improvements in multiple quality of life domains
(including body image quality of life), a larger weight loss may not be directly associated
with greater improvements in weight and shape concerns, as assessed by the BSQ. Dixon
and colleagues similarly found a discrepancy in changes in body image in persons who
underwent laparoscopic adjustable gastric banding.18 They found improvements in overall
body image satisfaction (as assessed by the Appearance Evaluation subscale of the
Multidimensional Body-Self Relations Questionnaire) but not changes in body image
investment (as assessed by the Appearance Orientation subscale of the measure).

In general and as anticipated, changes in body image were positively associated with
changes in quality of life. However, these relationships were not universal and varied across
the two body image measures and the subscales of the two quality of life instruments.
Collectively, these results highlight the methodological challenge of selecting the most
appropriate measure of body image for a given population. Many of the measures of body
image, including the BSQ, were developed from the eating disorders literature. As a result,
they may not be the most appropriate measures of body image for obese individuals, let
alone those persons with extreme obesity20:27

The body image results of the present study also may be understood in the context of body
contouring following bariatric surgery. According to the American Society of Plastic
Surgery, approximately 55,000 individuals underwent body contouring surgery following
massive weight loss in 2008 28, Theoretically, body image dissatisfaction has been thought
to motivate cosmetic surgery 2° and studies have suggested that body image dissatisfaction
predicts interest in cosmetic surgery in the future 39=31, Dissatisfaction with loose and
hanging skin is also thought to play a similar motivational role in the decision to seek body
contouring surgery after bariatric surgery 27. While this relationship has received relatively
little empirical attention, it may help explain why larger weight losses are not directly
associated with further improvements in weight and shape concerns within the first two
years of bariatric surgery.

Body contouring surgery after weight loss is rarely covered by insurance. While patients
often indicate they are considering plastic surgery even before they undergo their bariatric
procedures, they should be reminded that these procedures will represent a significant out-
of-pocket expense. Those individuals who are experiencing significant body image
dissatisfaction associated with the physical changes that accompany a massive weight loss
also may experience some relief from these symptoms through cognitive-behavioral
psychotherapy specifically designed to address body image concerns, rather than surgical
intervention.32

While men showed improvement on the SF-36 mental health summary score through
postoperative Week 40 and then remained stable, women showed no further improvement
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on this subscale after postoperative Week 20 and actually a deterioration back to baseline by
postoperative Week 92. We saw a somewhat similar pattern of results for married and non-
married individuals with the emotional role subscale of the SF-36, where non-married
individuals reported an initial improvement in functioning, followed by a deterioration
during the postoperative period, when married individuals maintained these improvements
through postoperative Week 92. Similar deteriorations in quality of life were seen in the
Swedish Obese Subjects trial within the first few years of surgery 19. Our results suggest that
these changes may be more likely to happen to women than men and non-married than
married individuals and may underscore the emotional toll that obesity takes on some
women 832 Nevertheless, we note that this pattern of results appeared on only selected
subscales and was not uniform across the quality of life and body image measures.
Furthermore, the clinical significance of these results is unclear.

While this study provides new information on the changes in quality of life and body image,
it also has some limitations. Despite our best efforts, we experienced appreciable attrition
over the 92 weeks of the study. Some patients were lost to follow up, while others declined
further participation in the study, despite our repeated efforts through multiple modalities to
retain them in the study. Attrition was not associated with any of the variables of interest in
the study. Our data analytic models provide us with some degree of confidence in the
validity of our findings. However, they are not a perfect substitute for greater levels of
retention. Unfortunately, our experience with study retention appears to be more the rule
than the exception in studies that attempt to follow patients for several years after surgery.
This underscores the need for all investigators who work in the area of bariatric surgery to
communicate to patients the importance of participation in research in this field, so that we
can best educate other patients, providers and third-party payers on the benefits of bariatric
surgery.

Future studies should continue to build on this investigation. The present study focused on
one psychosocial variable under the umbrella of quality of life—body image. However,
there are other areas of quality of life, such as marital and sexual functioning, that have
received relatively little research attention. Given our finding on the relationship between
the magnitude of weight loss and psychosocial improvements, subsequent studies should
compare different procedures, which has not been done in most previous studies in the area.
Finally, many of the improvements in quality of life and body image were achieved quite
early in the postoperative process and well maintained through the second postoperative
year. It will be interesting to see if those benefits are maintained over longer periods of time
when some patients begin to regain weight.
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Figure 1.
Mean weight loss following gastric bypass surgery
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Table 1

Health related quality of life as assessed by the SF-36

Page 11

General Health

Physical Functioning

Role Physical

Role Emotional

Social Functioning

Bodily Pain

Vitality

Mental Health

Physical Health Summary Measure

Mental Health Summary Measure

Baseline
n =200
52.3+1.62
342+18%
53.5+3.0%
745+ 262
65.9 +2.12
53.7+1.92
36.3+1.42
70.7+1.22
48.7+1.6%
62.0+1.42

Week 20
n=198
717+ 15°
67.5+1.7°
81.8 +2.4b
84.7+2.3b
84.8 + 1.6°
75.4 + 1.8°
632+ 15°
782+1.2b
73.9+1.6°
77.9+1.4°

Week 40
n=147
720+ 1.7°
74.0+1.8°
84.5+2.5b
87.8+2.30
83.6 £ 2.0
75.8+£2.10
64.7+1.7°
772+1.4°
76.4+1.7°
78.4+1.6°

Week 92
N =112
73.3+1.9°
70.8 £2.2b¢
83.1+28°
82.7+3.0ab
81.6 2.5
73.9+2.3b
61.4 200
746+172b
76.5+1.8°
75.7 £ 2.0°

Values with the same superscript letter do not differ from one another; values which do not share the same letter are significantly different from

one another, based on Bonferroni adjustment, significant differences are p < .008.
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Table 2
Quality of life assessed by the IWQOL

Baseline Week 20 Week 40 Week 92

n =200 n=198 n =147 n=112
Social/Interpersonal 27.6+0.7%8 202+07° 188+0.7° 16.8+0.7¢
Mobility 334+08 182+0.7° 155+06° 142+0.69
Activities of daily living  247+058  146+05° 11.7+04° 105+0.49
Sex 19.9+£05% 152+05° 141+06 13.1+06°
Self-Esteem 3124072 21.9+07° 19.8+0.7¢ 18.4+08°
Health 356+072 247x05° 239+0.6° 229+06°
Comfort with Food 31.7+05° 265+04° 27.6+05° 28.9+0.5°
Work 155+£05% 120+05° 115+04" 109%05°
Total 2144+40° 151.1+35Y 141.7+37° 136.1+3.4°

Page 12

Values with the same superscript letter do not differ from one another; values which do not share the same letter are significantly different from
one another, based on Bonferroni adjustment, significant differences are p <.008.
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Table 3

Changes in body image as assessed by the Body Image Quality of Life (BIQOL) and the Body Shape
Questionnaire (BSQ)

Baseline Week 20 Week 40 Week 92

n =200 n =198 n=147 n=112
BIQOL -06+0.12 07+01° 11+01¢ 12%01°
BSQ 1214+28 87.3+25) 842+26> 839+30°

Values with the same superscript letter do not differ from one another; values which do not share the same letter are significantly different from
one another, based on Bonferroni adjustment, significant differences are p < .008.
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Correlations Between Percent Weight Loss and Psychosocial Changes at Postoperative Week 92

Subscales

SF-36 — General Health

SF-36 — Physical Functioning

SF-36 — Role Physical

SF-36 — Role Emotional

SF-36 — Social Functioning

SF-36 — Bodily Pain

SF-36 - Vitality

SF-36 — Mental health

SF-36 — Physical Health Summary Measure
SF-36 — Mental Health Summary Measure
IWQOL - Social/Interpersonal
IWQOL - Mobility

IWQOL - Activities of Daily Living
IWQOL - Sex

IWQOL - Self-esteem

IWQOL - Health

IWQOL - Comfort with food
IWQOL - Work

IWQOL - Total

BIQOL

BSQ

r
—-0.27
—-0.11

0.07
0.02
—-0.14
—-0.03
-0.19
0.05
—-0.09
—-0.09
0.38
0.28
0.47
0.14
0.18
0.08
0.06
0.11
0.30
—0.43
0.26

p
0.009

0.30
0.53
0.87
0.21
0.77
0.08
0.61
0.46
0.48
0.0005
0.009
<0.0001
0.22
0.10
0.50
0.57
0.33
0.02
0.0003
0.03
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