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Abstract

Background—Few weight loss surgery trials evaluate changes in health-related quality of life 

(HRQOL) relative to obese individuals not participating in weight loss interventions.

Objectives—In a prospective study we evaluated two-year changes in HRQOL in gastric bypass 

patients compared to two separate severely obese groups not undergoing weight loss intervention.

Setting—Bariatric surgery practice.

Methods—421 surgery patients (GBP) were compared with 405 individuals who sought but did 

not have bariatric surgery (No GBP) and 319 population-based obese individuals (Pop OB) on 

obesity-specific (IWQOL-Lite) and general (SF-36) HRQOL at baseline and two-years.

Results—Weight loss was 34.2% for GBP, 1.4% for No GBP and a gain of 0.5% for Pop OB. 

Both measures of HRQOL showed greater improvements for the GBP group (p<0.001), even after 

controlling for baseline differences. Effect sizes for changes in physical and weight-related 

HRQOL were very large for GBP, but small to medium for the two comparison groups. Effect 

sizes for changes in psychosocial aspects of HRQOL were moderate to very large for the GBP, but 

small for comparison groups. Ninety-seven percent of surgery patients reported meaningful 

improvements on IWQOL-Lite total score, versus 43% of the No GBP group and 30% of the Pop 

OB group (p<0.001).

Conclusions—Dramatic improvements occurred in both obesity-specific and physical health-

related quality of life for gastric bypass surgery patients two-years post-surgery compared to two 

severely obese groups not enrolled in weight loss intervention. Changes in the psychosocial 

aspects of HRQOL were medium to large and more variable across domains.
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Introduction

Weight loss surgery has been associated with major and durable reductions in excess body 

weight1, 2, total mortality3, 4, co-morbid conditions1, 5, 6, and improvements in health-related 

quality of life (HRQOL)7–9. A number of controlled trials have been designed to compare 
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various bariatric surgery procedures with one another10–13, but few have investigated 

HRQOL outcomes in patients receiving weight loss surgery relative to non-surgically treated 

obese individuals.

The Swedish Obese Subjects (SOS) study, a prospective nonrandomized intervention trial, 

compared obese individuals (BMI ≥ 34) undergoing three types of bariatric surgery with 

non-surgically treated individuals undergoing conventional weight loss treatment14. 

HRQOL, assessed using a battery of general and obesity-specific measures, improved 

dramatically in surgical patients, while only minor fluctuations in HRQOL scores were 

observed in controls. In a randomized controlled trial by O’Brien and colleagues15 patients 

with BMI = 30–35 were randomly assigned to either laparoscopic adjustable gastric banding 

or a very-low calorie diet that included pharmacotherapy and lifestyle change. At two-years 

patients receiving surgery reported improved general HRQOL in all eight domains of 

HRQOL, whereas non-surgical patients reported improvements in three domains (physical 

functioning, vitality, and mental health).

The present study was a prospective two-year, cohort study comparing patients who had 

Roux-en-Y gastric bypass surgery with two groups of severely obese individuals who did 

not receive weight loss intervention ─ (1) individuals who sought gastric bypass surgery 

but did not have the surgery, and (2) severely obese community subjects derived from a 

population study. The objective was to evaluate two-year changes in HRQOL in the gastric 

bypass patients relative to the two comparison groups, thus adding to a sparse literature of 

prospective trials investigating HRQOL outcomes in gastric surgery patients versus obese 

individuals not enrolled in weight loss interventions.

Materials and Methods

Participants

Study participants were recruited for the Utah Obesity Study16, an ongoing, prospective 

study comparing gastric bypass surgery patients with individuals who sought but did not 

have gastric bypass surgery as well as severely obese subjects randomly chosen from a 

population database representing over one million first-degree relatives from 120,000 Utah 

families17–19. The sample for the current study consisted of 421 gastric bypass surgery 

patients, 405 individuals who sought but did not have surgery, and 319 severely obese 

population-based subjects. Patients seeking gastric bypass surgery were recruited from a 

partnership of bariatric surgeons of the Rocky Mountain Associated Physicians (Salt Lake 

City, UT). Gastric bypass participants had a reported BMI ≥ 40 kg/m2 or ≥ 35 kg/m2 and 

two comorbidities, which primarily included cardiovascular, sleep apnea, uncontrolled type 

2 diabetes or weight induced physical problems that interfered with daily functioning. 

Exclusion criteria for all study participants included: previous gastric surgery for weight 

loss, gastric or duodenal ulcers in the previous six months, active cancer within the past five 

years (except for non-melanoma skin cancer), myocardial infarction in the previous six 

months, and history of alcohol or narcotic abuse. Participants included in the current paper 

were all those who had a valid HRQOL assessment at baseline.
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Procedures

This study was approved by the University of Utah IRB. Informed consent was obtained for 

all participants. Upon initial evaluation and again at two-years, participants’ heights and 

weights were obtained by the study personnel. Body mass index (BMI) was calculated as 

kilograms/meters2. Participants also completed questionnaires at baseline and two-year 

follow-up that included demographic information and two measures of HRQOL.

Measures

Impact of Weight on Quality of Life-Lite (IWQOL-Lite)—The IWQOL-Lite20 is a 31-

item measure of weight-related quality of life. There are five domain scores (Physical 

Function, Self-Esteem, Sexual Life, Public Distress and Work) and a Total score. Scores for 

all domains and Total score range from 0–100, with lower scores indicating greater 

impairment. The IWQOL-Lite has demonstrated excellent reliability and validity20, 21.

Medical Outcomes Study Short-Form-36 (SF-36)—The SF-3622 is a 36-item 

measure of general HRQOL, consisting of eight subscales (Physical Functioning, Role 

Physical, Bodily Pain, General Health, Vitality, Social Functioning, Role Emotional, and 

Mental Health) and two summary scores [Physical Component Summary (PCS) and Mental 

Component Summary (MCS)]. The two summary scores represent independent (orthogonal) 

indices based on factor analysis of subscale scores using the Medical Outcomes Study 

data22. Scores on all subscales and PCS and MCS range from 0 to 100, where 100 represents 

the best HRQOL. Scores for PCS and MCS are norm-based, with a mean of 50 and a 

standard deviation of 10. Estimates of internal consistency for the SF-36 typically have 

exceeded 0.80 for all subscales across diverse patient groups23, 24.

Statistical Analyses

Groups were compared on baseline characteristics using chi-square analysis for categorical 

measures and analysis of variance (ANOVA) for continuous measures using a two-tailed 

alpha of .05. Post-hoc tests for categorical measures were based upon pairwise Bonferroni-

corrected25 chi-square comparisons (alpha =.05/3 = .017) and for continuous measures were 

based on Tukey’s honestly significant difference (hsd)26 to control for multiple comparisons. 

Groups were compared on baseline HRQOL scores using analysis of covariance 

(ANCOVA), controlling for BMI and gender. Groups were compared on changes in HRQOL 

at two-year follow-up using ANCOVA, controlling for baseline score, gender, and baseline 

BMI using a Bonferroni-corrected two-tailed alpha of .003 (.05/16) to control for multiple 

comparisons. Pair-wise post-hoc comparisons were based upon covariate-adjusted 

Bonferroni-corrected contrasts using a significance of .001 (.003/3). Within group effect 

sizes were calculated as the difference between scores at endpoint and baseline divided by 

the baseline standard deviation. Additionally, we computed the number and percent of 

participants in each group that demonstrated meaningful improvement in IWQOL-Lite total 

score using the algorithm described by Crosby and colleagues27. Based on this algorithm, 

scores have shown meaningful improvement if they have increased 7–12 points, depending 

upon baseline severity. The percent of patients demonstrating meaningful improvement/no 
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change /deterioration was compared across groups using chi-square analysis. All analyses 

were conducted using SPSS Version 16.0.128.

Results

Demographic and Weight Characteristics

Table 1 presents baseline demographic and weight characteristics by group. Those who 

sought but did not have surgery were less likely to be married than surgery patients (52.3% 

vs. 61.8%), but did not differ from surgery patients in terms of other demographic and 

weight characteristics. In contrast, obese population-based subjects were older, weighed less, 

and had a higher proportion of males and Caucasians than both surgery patients and those 

who sought but did not have surgery.

Baseline HRQOL

Baseline comparisons between groups in IWQOL-Lite and SF-36 scores are presented in 

Table 2. Surgery patients were more impaired than those who sought but did not have 

surgery on physical HRQOL (including Physical Function and Sexual Life from the 

IWQOL-Lite and Physical Functioning, Role Physical, and PCS from the SF-36) but did not 

differ on psychosocial components. In contrast, surgery patients were more impaired than 

population-based obese subjects on all scales and total scores from both the IWQOL-Lite 

and the SF-36.

Two-Year Follow-up Rates

Two-year valid HRQOL assessments (IWQOL-Lite and/or SF-36) were obtained for 308 

(73.2%) surgery patients, 253 (62.5%) individuals who sought but did not have surgery, and 

272 (85.3%) obese community participants (χ2
(2) = 36.42, p < .001). Bonferroni-corrected 

post hoc comparisons revealed that follow-up rates were significantly higher for obese 

community participants than surgery patients, which were in turn significantly higher than 

follow-up rates for those who sought but did not have surgery. Participants who failed to 

complete the two-year assessment were younger, less likely to be married, more likely to be 

a minority, had fewer years of education, higher BMI, and reported poorer quality of life at 

baseline on most IWQOL-Lite (all except Sexual Life) and SF-36 (all except Physical 

Function, Role Physical, Vitality, and PCS) scales.

Two-Year Weight Loss

The percent weight loss at two years among surgery patients averaged 34.2% (SD = 10.0, 

range = 65.4% loss to 1.0% gain), compared to 1.4% (SD = 8.6, 31.7% loss to 20.3% gain) 

for individuals who sought but did not have surgery and a 0.5% gain (SD = 9.3, 57.4% loss 

to 27.0% gain) for obese population-based participants (F(2,802) = 1235.54, p < .001).

Two-Year Changes in HRQOL

Two-year changes in IWQOL-Lite and SF-36 scores by group are presented in Table 3. 

Gastric bypass patients showed significantly greater improvement than both those who 

sought but did not have surgery and population-based obese individuals on all measures. 
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HRQOL changes in the group who sought and did not have surgery were comparable to 

those in the population-based obese group except for IWQOL-Lite Sexual Life and Work, 

where greater improvement was observed in the group that sought but did not have surgery. 

Within-group effect size changes in the surgery group for the IWQOL-Lite ranged from 1.73 

(Work) to 3.31 (total score) and for the SF-36 ranged from .60 (Role Emotional) to 2.04 

(Physical Functioning).

Meaningful Changes in IWQOL-Lite Total Score

Ninety-seven percent (97%) of surgery patients experienced meaningful improvements, 

compared to only 43% of those who sought but did not have surgery and 30% of population-

based obese individuals (χ2
(4) = 299.20, p < 0.001). This difference remained significant (p 

< .001) after controlling for baseline BMI. No surgery patients reported meaningful 

deteriorations in IWQOL-Lite total score over the two-year period, compared to nearly one 

in five individuals in the group that sought but did not have surgery (18.9%) and population-

based obese (17.2%) groups.

Discussion

Quality of life is “an essential parameter in measuring the effectiveness of bariatric surgery 

and should be assessed objectively as a valid outcome measure in clinical trials29.” The 

current study adds to the sparse literature on HRQOL outcomes in prospective trials of 

bariatric surgery versus non-surgically treated obese groups14, 15 and is unique in that two 

separate severely obese comparison groups were used, both of which did not receive weight 

loss intervention. The group that sought but did not have surgery is more like the surgical 

group at baseline (as both groups qualified for and desired surgery) and provides a direct test 

of the effectiveness of gastric bypass surgery on HRQOL. The severely obese community 

comparison group was randomly selected from a population study and thus is representative 

of the general population of severely obese individuals not seeking bariatric surgery. The 

significant two-year post-surgical differences in HRQOL relative to two comparison groups 

reinforces the findings of the effectiveness of gastric bypass surgery on improving HRQOL 

and may have implications for policy development regarding reimbursement. The unique 

inclusion of the two comparison groups provides an opportunity to test what happens to the 

HRQOL of severely obese individuals if they are left to their own devices regarding weight 

loss treatment and directly addresses the beneficial effects of gastric bypass surgery versus 

no intervention.

Statistically significant improvements were observed in all aspects of HRQOL for the 

surgery patients at two-years compared to the group that sought but did not have surgery. In 

addition, 97% of the surgical patients experienced meaningful improvements in IWQOL-

Lite total score versus 43% of the group that did not have surgery. Dramatic changes in 

HRQOL occurred at two-years for the surgical patients. For example, IWQOL-Lite total 

score changed over three standard deviations, SF-36 PCS changed nearly two standard 

deviations, and SF-36 MCS changed just over half a standard deviation, whereas 

improvements in HRQOL were much more modest in the group that did not have surgery 

(IWQOL-Lite total score changed a little more than half a standard deviation, and SF-36 
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PCS and MCS scores changed less than a third of a standard deviation). The greater changes 

observed in the obesity-specific measure (IWQOL-Lite) than in the general measure of 

HRQOL (SF-36) are consistent with previous reports of greater sensitivity of disease-

specific measures of HRQOL30.

We also found large and statistically significant differences between bariatric surgery 

patients and the population-based severely obese control group. For this group, two-year 

changes in HRQOL were quite modest (IWQOL-Lite total score changed less than a third of 

standard deviation, SF-36 PCS and MCS scores showed almost no change from baseline), in 

stark contrast to the dramatic changes observed in the surgical group. Although the severely 

obese population-based group did not perfectly match the gastric bypass cases on a number 

of variables, use of this group allowed us to compare changes in HRQOL two-years after 

surgery with those reported by a general sample of obese individuals not seeking obesity 

surgery.

One of the limitations of this study is that groups were not comparable in all variables at 

baseline. Although the surgical patients and the participants who sought but did not have 

surgery were drawn from the same population (i.e. seekers of gastric bypass surgery), the 

group who sought but did not have surgery differed from the surgical group with respect to 

fewer HRQOL impairments at baseline (particularly with respect to the physical and sexual 

aspects of HRQOL) and they were less likely to be married. It is possible that better baseline 

physical HRQOL contributed to their not having gastric bypass surgery (i.e. the more 

physically impaired individuals were deemed more eligible by insurance companies). When 

subjects were seeking but did not receive surgery, it was primarily due to the insurance 

company with which the subject was insured; some companies did not cover gastric bypass 

surgery as part of their insurance plan. None of the subjects were denied surgery because 

they were too sick. However, some subjects who initially were denied surgery because their 

insurance did not cover it paid for it out of their own pockets and later had surgery. Thus, 

socioeconomic factors may have been different at baseline (although there were no 

differences between the groups on number of years of education). Furthermore, the groups 

may have differed with respect to insurance company requirements regarding the necessity 

of undergoing behavioral or other interventions prior to approval for surgery as well as other 

variables not assessed in this study (e.g. presence of social support). Unfortunately, we lack 

the data that would allow us to address these issues.

Both comparison groups experienced modest improvements in HRQOL, perhaps due to their 

participation in a research study. It is likely that the greater changes observed in the seeking 

surgery but denied controls versus the community controls were a result of their poorer 

baseline HRQOL, which allowed more opportunity for improvement. Our finding of better 

HRQOL at baseline in the obese community controls than in subjects who sought but did not 

have surgery is consistent with previous research comparing HRQOL in bariatric surgery 

seekers versus obese community volunteers31. We speculate that the presence of better 

HRQOL among the obese community participants may account for their lack of interest in 

seeking bariatric surgery in spite of having clinically severe obesity.
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Strengths of the current study included the unique design of comparing patients who 

received gastric bypass surgery with two different comparison groups. Additionally, the 

comparison groups were not samples of convenience, but consisted of a naturally occurring 

group of surgery seekers who did not have surgery (primarily due to denial by insurance 

providers) as well as severely obese subjects randomly selected from a population study. 

Furthermore, both general and obesity-specific measures were used to assess HRQOL as 

recommended in a critical review of controlled weight loss trials32. Of the two prospective, 

controlled trials of bariatric surgery in the literature, the SOS study also used both types of 

HRQOL measures14, while the study by O’ Brien et al. used only a general measure15.

Follow-up rates were better in the O’Brien et al. study (98% of 40 surgical patients and 83% 

of 40 nonsurgical patients at two-years) and the Karlsson et al. SOS study (98% of 487 

surgical patients and 84% of 487 nonsurgical patients at two-years) than in the present study 

(73.2% of surgical patients, 62.5% of denied controls, and 85.3% of obese community 

controls). Incomplete participation in follow-up assessments may have resulted in bias. 

Additionally, there were differences in subject characteristics as well as baseline HRQOL 

scores between participants who completed follow-up HRQOL assessments and those who 

did not, which created a bias in favor in favor of participants with better baseline HRQOL 

and lower BMI, as well as those who were older, married, more educated and Caucasian. It 

is also unknown whether participants in the comparison groups sought nonsurgical weight 

loss treatment during the course of this study, which if they had, may have contributed to 

improvement in HRQOL.

In conclusion, at two-year follow-up dramatic improvements in two types of HRQOL were 

found for patients who received gastric bypass surgery compared to patients who sought but 

did not have gastric bypass surgery and severely obese volunteers from a population sample. 

Patients undergoing gastric bypass surgery lost an average of 34.2% of their body weight. 

The large weight reduction is likely responsible for observed improvements in HRQOL. 

However, it is possible that similar changes in HRQOL would occur in patients achieving 

this same degree of weight loss through non-surgical means.
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Table 1

Baseline characteristics by group.

Characteristic Gastric Bypass 
Surgery (n = 421)

Seeking But Did Not 
Have Surgery (n = 405)

Population-based 
Obese (n = 319) Significance

Female gender (n, %) 355 (84.3)a 344 (84.9)a 243 (76.2)b χ2
(2) = 11.32, p = .003

Age, yrs. (mean, SD) 42.1 ± 10.8a 42.5 ± 11.4a 48.8 ± 10.9b F(2, 1142) = 39.98, p < .001

Married (n, %) 260 (61.8)a 212 (52.3)b 222 (69.6)a χ2
(2) = 22.60, p < .001

Caucasian race (n, %) 376 (89.3)a 367 (90.6)a 310 (97.2)b χ2
(2) = 16.74, p < .001

Education, yrs. (mean, SD) 14.1 ± 2.2 13.9 ± 2.4 13.8 ± 2.3 F(2, 1073) = 1.49, p = .227

Weight, lbs. (mean, SD) 292.6 ± 61.1a 284.9 ± 57.0a 269.8 ± 54.8b F(2, 1142) = 14.04, p < .001

BMI, kg/m2 (mean, SD) 47.3 ± 7.8a 46.5 ± 7.7a 43.9 ± 6.4b F(2, 1142) = 20.35, p < .001

Cells without common superscripts are different p < .05 based upon Tukey’s hsd (F test) or Bonferroni (chi-square) correction.
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Table 2

Baseline IWQOL-Lite and SF-36 scores by group adjusted for BMI and gender.

IWQOL-Lite Score
Gastric Bypass Surgery

(n = 382–416)
Seeking But Did Not Have 

Surgery
(n = 360–400)

Population-based Obese
(n = 286–314)

Significance

Physical Function 26.9 ± 18.5a 31.1 ± 20.8b 48.2 ± 21.2c F(2, 1124) = 81.07, p < .001

Self-Esteem 22.6 ± 20.8a 24.3 ± 22.0a 45.7 ± 25.9b F(2, 1125) = 95.20, p < .001

Sexual Life 39.5 ± 30.4a 46.6 ± 32.5b 65.7 ± 29.7c F(2, 1023) = 46.75, p < .001

Public Distress 36.3 ± 23.2a 39.4 ± 24.9a 62.0 ± 24.8b F(2, 1124) = 83.33, p < .001

Work 46.2 ± 26.5a 47.5 ± 27.1a 68.0 ± 23.8b F(2, 1113) = 56.08, p < .001

IWQOL-Lite Total 31.5 ± 16.5a 34.8 ± 18.5a 54.5 ± 19.6c F(2, 1125) = 127.02, p < .001

SF-36 Score

Physical Functioning 37.1 ± 21.8a 41.8 ± 24.5b 56.6 ± 23.2c F(2, 1113) = 43.84, p < .001

Role Physical 32.7 ± 35.8a 39.7 ± 39.1b 58.6 ± 38.7c F(2, 1121) = 32.35, p < .001

Bodily Pain 41.0 ± 21.6a 41.7 ± 21.0a 56.5 ± 22.2b F(2, 1121) = 41.11, p < .001

General Health 43.3 ± 14.4a 44.5 ± 15.2a 54.9 ± 16.3b F(2, 1121) = 49.80, p < .001

Vitality 25.9 ± 17.4a 28.1 ± 19.0a 41.6 ± 20.7b F(2, 1121) = 58.04, p < .001

Social Functioning 48.8 ± 25.6a 51.5 ± 26.9a 72.5 ± 24.5b F(2, 1121) = 72.47, p < .001

Role Emotional 47.6 ± 43.1a 45.3 ± 42.9a 65.4 ± 40.0b F(2, 1121) = 20.05, p < .001

Mental Health 59.2 ± 19.2a 57.1 ± 20.9a 70.4 ± 18.9b F(2, 1121) = 38.31, p < .001

PCS 31.5 ± 8.8a 33.7 ± 9.2b 39.1 ± 9.6c F(2, 1113) = 42.90, p < .001

MCS 41.4 ± 11.6a 40.4 ± 12.1a 47.8 ± 11.5b F(2, 1113) = 37.13, p < .001

Cells represent unadjusted means ± SD.

Cells without common superscripts are different, p < .017 based upon covariate adjusted Bonferroni contrasts.
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