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Abstract

Background—Prior studies have suggested less weight loss among African American compared 

to Caucasian patients; however, few studies have been able to simultaneously account for baseline 

differences in other demographic, clinical, or behavioral factors.

Methods—We interviewed patients at two weight loss surgery (WLS) centers and conducted 

chart reviews before and after WLS. We compared weight loss post-WLS by race/ethnicity and 

examined baseline demographic, clinical (BMI, comorbidities, quality of life), and behavioral 

(eating behavior, physical activity level, alcohol intake) factors that might explain observed racial 

differences in weight loss at 1 and 2 years after WLS.

Results—Of 537 participants who underwent either Roux-en-Y Gastric Bypass (54%) or gastric 

banding (46%), 85% completed 1-year follow-up and 73% completed 2-year follow-up. Patients 

lost a mean of 33.00% of initial weight at year 1 and 32.43% at year 2 after bypass and 16.07% 

and 17.56 % respectively after banding. After adjustment for other demographic characteristics 

and type of surgery, African Americans lost an absolute 5.93 ± 1.49% less weight than Caucasian 

patients after bypass (p < 0.001) and 4.72 ± 1.96% less weight after banding. Of the other 

demographic, clinical, behavioral factors considered, having diabetes and perceived difficulty 
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making dietary changes at baseline were associated with less weight loss among gastric bypass 

patients whereas having a diagnosis of anxiety disorder was associated with less weight loss 

among gastric banding patients. The association between race and weight loss did not substantially 

attenuate with additional adjustment for these clinical and behavioral factors, however.

Conclusion—African American patients lost significantly less weight than Caucasian patients. 

Racial differences could not be explained by baseline demographic, clinical, or behavioral 

characteristics we examined.
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Introduction

Bariatric or weight loss surgery (WLS) is the most effective treatment for obesity and 

produces substantial weight loss [1, 2]. Nonetheless, WLS is not universally effective and 

outcomes can vary even after accounting for surgery type [1–4]. In particular, prior studies 

consistently suggest that weight loss varies by race with African Americans (AA) losing less 

weight than Caucasian patients [4–6]. A meta-analysis of 14 prospective and retrospective 

observational studies found that African Americans sustained 8% less excess weight loss 

than Caucasians post-WLS [5]. Data on differences between Hispanic and Caucasians have 

been more mixed with studies suggesting modest to no differences in weight loss [7, 8]. 

Even less data are available on how WLS affects quality of life (QOL) outcomes across 

different racial groups. Given that AA patients tend to report less adverse QOL effects 

associated with their obesity than their Caucasian counterparts at baseline [9, 10], it stands 

to reason that AAs may also derive less QOL benefit from WLS.

The reasons that underlie racial differences in weight loss are uncertain. Studies 

demonstrating racial differences have often been unable to account adequately for baseline 

socioeconomic, clinical, or behavioral factors that may either confound or contribute to the 

association between race and weight loss outcomes. In addition to demographic factors, 

clinical factors such as higher initial BMI and diabetes status have been found to predict 

weight loss post-WLS [11, 12]. Some studies also suggest that behavioral factors including 

eating behaviors and physical activity level and psychosocial factors including self-esteem 

and depressive symptoms may play a role although other studies show no association [6, 13–

16]. Few studies documenting racial differences in weight loss have been able to adjust for 

these potential contributors simultaneously.

In this context, we compared weight loss and QOL outcomes up to 2 years after bariatric 

surgery among more than 450 Caucasian, African American, and Hispanic patients who 

underwent either Roux-en-Y gastric bypass or laparoscopic adjustable gastric banding. We 

also explored baseline clinical and behavioral factors that might explain observed racial and 

demographic variations in weight loss outcomes.
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Methods

Study Sample, Recruitment, and Data Collection

We analyzed data from the Assessment of Bariatric Surgery Study (ABS Study), a 

longitudinal cohort study of patients who were being evaluated for weight loss surgery. The 

aims of the ABS study were to understand patients’ perception and decision-making around 

WLS and the longitudinal effect of WLS on QOL and other health outcomes with a focus on 

understanding differences between African American and Caucasian patients. Details of the 

study have been previously described [17]. Study subjects were systematically recruited 

from two academic WLS centers in Boston, one of which serves a large racial minority and 

socially disadvantaged urban population. Eligible patients had to be age 18 to 65 years at 

recruitment, speak English, and have the permission of their physician for us to contact the 

patient.

Data were collected via 1-h telephone interviews at baseline and annually thereafter and via 

medical record review after verbal informed consent was obtained. Telephone interviews 

collected information on patients’ demographics, self-reported height and weight, QOL, 

health and eating behaviors, and patients’ perspectives on their weight, weight loss, and 

WLS. A trained study nurse conducted medical record reviews to abstract additional clinical 

information including comorbidities and serial weight measurements.

Institutional review boards (IRB) at the Beth Israel Deaconess Medical Center, Boston 

Medical Center, and University of Massachusetts Center for Survey Research (all in Boston, 

MA) approved the study.

Measures

Demographic Factors

Patients’ age at surgery was determined by subtracting their date of birth recorded in the 

medical record from their date of surgery. Patient sex was abstracted from the medical 

record and other demographic factors such as race and ethnicity, education, household 

income and marital status were elicited at the baseline interview.

Body Weight, Weight Change, and Other Clinical Measures

To arrive at our primary outcome of weight loss after WLS, we abstracted baseline pre-

operative body weight and height and post-surgical follow-up weights at the annual clinical 

visits from the medical record. For patients for whom measured weights were unavailable at 

follow-up or did not occur within a pre-specified time period (30 days before or 90 days 

after the respective 1 or 2 year post-surgery date), we used self-reported weight obtained 

during their annual follow-up interviews (n = 132 at year 1 and n = 169 at year 2) and 

adjusted for the fact that self-reported weight was used in analyses. Our primary outcome of 

percent of total body weight loss at follow-up was calculated by subtracting patients’ follow-

up weight from their baseline weight, dividing that difference by the baseline weight, and 

then multiplying the result by 100. Baseline body mass index (BMI) was calculated using 

pre-operative weight and height.

Wee et al. Page 3

Obes Surg. Author manuscript; available in PMC 2021 January 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



We abstracted surgery type and date of surgery from the medical record. Because the 

overwhelming majority of patients underwent either Roux-en-Y gastric bypass or gastric 

banding during the study period (99%), we excluded those who underwent sleeve 

gastrectomy (n = 6).

To characterize patients’ illness burden at baseline, we also abstracted from the medical 

record common obesity—related comorbidities and those comprising the Charlson 

Comorbidity Index such as diabetes, hypertension, asthma, obstructive sleep apnea, 

gastroesophageal reflux disease (GERD), depression, anxiety, arthritis, chronic back pain, 

anemia, coronary artery disease, stroke, and peripheral vascular disease.

Quality of Life

We assessed QOL via the Impact of Weight on Quality of Life-lite (IWQOL-lite), a 31-item 

instrument developed to capture five domains specific to obesity, namely physical function, 

self-esteem, sexual life, public distress, and work [18]. Responses were scored on a 0–100 

scale according to standard methods in each of the subscales and in their global scores; 

higher scores indicate better QOL. Our secondary outcome of change in QOL score post-

WLS was calculated by subtracting patients’ follow-up score from their baseline score.

Health Behaviors

We assessed eating behaviors including cognitive restraint, emotional eating, and 

uncontrolled eating adapting the 18-item revised SOS Three Factor Eating Questionnaire 

R-18 (TFEQ-R18) in telephone interviews [19]. Respondents were asked to rate a series of 

statements about how often they engage in certain eating behaviors (definitely true, mostly 

true, mostly false, definitely false). Global scores for each eating behavior ranged from 0 to 

100. Higher scores reflected higher levels of each eating behavior. We also measured 

patients’ perceived difficulty making three dietary changes that would facilitate weight 

control, i.e., limiting portion size, limiting the amount of carbohydrates or starches in food, 

and increasing dietary protein. Respondents were asked to rate on a scale of 0–10 for each 

change (where 0 is not at all difficult and 10 is extremely difficult) how difficult it was to 

make each dietary change. Higher scores reflected greater difficulty making dietary changes.

In addition, we assessed patients’ smoking behavior, physical activity level, and alcohol use. 

Physical activity level was elicited using Paffenbarger’s Seven Day Physical Activity Recall 

and METS of activity level was estimated per day for each subject [20]. Alcohol intake was 

assessed using a modified version of the AUDIT-C which we previously described in detail 

[21]. Scores for the AUDIT-C range from 0 to 12—based on frequency of drinking and usual 

quantity of intake in the past year and episodes of binge drinking in the past month. We 

defined high risk drinking as a score of ≥4 in men and ≥3 in women (since these scores have 

high sensitivity and specificity in identifying heavy drinking and/or active alcohol abuse or 

dependence) or an affirmative response to any of seven follow-up items on alcohol 

dependency or harmful drinking.
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Data Analysis

We used chi-square statistics to characterize our sample overall and across race and 

ethnicity. We then used Wilcoxon rank sum tests to characterize differences in mean values 

including total mean percent body weight loss and mean change in QOL scores at year 1 and 

year 2 by race/ethnicity and by other demographic, clinical, and behavioral factors of 

interest stratified by surgery type. We considered associations at a p < 0.05 to be statistically 

significant.

To identify baseline factors that might explain any observed variations in weight loss by race 

and ethnicity, we conducted a series of multivariable repeated measures analysis using 

generalized estimating equations (GEE) with percent weight loss as the outcome stratified 

by surgery type. Analyses included all available year 1 and year 2 weight data and were 

conducted using SAS Version 9.3. Our initial model included race and ethnicity as the 

primary predictor and adjusted for demographic factors such as age, sex, education, 

household income, marital status, and clinical factors such as pre-surgical baseline BMI, 

surgery type, site, and whether the follow-up weight came from the patient’s medical chart 

or was self-reported in their interview. In a second model, we additionally adjusted for 

comorbid conditions that were independently associated with weight loss in ancillary 

analyses; we used a forward selection (p <0.10) and backward elimination (p < 0.05) 

approach to identify statistically significant comorbidities. In subsequent models, we then 

considered patients’ baseline QOL score, physical activity, and alcohol behavior, and 

examined the impact of adding statistically significant predictors on the association between 

race and ethnicity and the outcome. In separate analyses, we examined whether observed 

racial differences in weight loss could be explained by baseline differences in eating 

behaviors (continuous) and perceived difficulty at making dietary changes 

(continuous).Because of the expected collinearity among these dietary variables, we 

examined the influence of each factor individually in separate models.

To examine whether change in QOL scores varied by race and ethnicity, we conducted 

additional multivariable repeated measures analyses of the association between race and 

ethnicity and change in overall QOL scores at 1 and 2 years stratified by surgery type. 

Models were adjusted for age, sex, education, income, and baseline QOL scores. In 

subsequent analyses, we examined the association between race and ethnicity and individual 

QOL domains/subscales.

Results

Of 537 enrolled participants who underwent either Roux-en-Y Gastric Bypass (54%) or 

gastric banding (46%), 457 patients (85%) had body weights assessed at 1-year follow-up 

and 394 (73%) at 2-year follow-up. Of these, 325 were Caucasian, 80 were African 

American and 52 were Hispanic. Table 1 presents baseline patient characteristics overall and 

by race and ethnicity. African Americans were significantly and substantially more likely to 

undergo gastric bypass than gastric banding. Table 2 presents weight loss 1 and 2 years after 

WLS across various baseline factors stratified by surgery type. On average, patients who 

underwent gastric bypass lost significantly more weight than those who underwent gastric 

banding (p < 0.001 for differences at year 1 and 2). In unadjusted analyses, African 
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Americans lost less weight than Caucasian patients after both surgeries although only the 

difference for gastric bypass reached statistical significance (P < 0.05). Older adults and 

those reporting higher difficulty making dietary change at baseline also lost significantly less 

weight.

Table 3 presents the association between race/ethnicity and weight loss by WLS type after 

sequential adjustment for other potential correlates of weight loss. Racial differences were 

more pronounced among patients who underwent gastric bypass where African American 

and Hispanic patients lost at least 5% less weight than Caucasian patients. Of the other 

demographic, clinical, behavioral factors considered, having diabetes was associated with 

less weight loss among gastric bypass patients whereas having a diagnosis of anxiety 

disorder was associated with less weight loss among gastric banding patients. These 

estimates did not change meaningfully (i.e., by 10% or more) with sequential adjustment.

Eating behaviors as measured by the TEFQ-18 were not significantly associated with weight 

loss outcomes (Table 4). However, patients’ difficulty limiting different dietary intake was 

significantly associated with less weight loss among those who underwent gastric bypass; 

these associations were attenuated and not statistically significant among those who 

underwent gastric banding (Table 4). Additional adjustment for eating behavior and 

difficulty limiting different dietary intake did not attenuate racial differences in weight loss 

for either surgery (Table 4) between African Americans and Caucasians.

Table 5 presents the change in QOL stratified by surgery type in the overall sample and the 

adjusted difference in this change between African American and Caucasian patients and 

between Hispanic and Caucasian patients. We found no significant differences across race 

and ethnicity.

Discussion

In our longitudinal study of over 450 patients followed for up to 2 years post-WLS, African 

Americans lost more than 5% less weight after gastric bypass and more than 4% weight loss 

after gastric banding than Caucasian patients, after accounting for relevant clinical, 

behavioral, and other demographic characteristics. Although not a focus of our study, we 

found that Hispanic patients also lost significantly less weight than Caucasian patients after 

gastric bypass. We found few new behavioral predictors of weight loss other than perceived 

difficulty in making different dietary changes at baseline was associated with less weight 

loss post-gastric bypass but not after gastric banding. In contrast to weight loss, 

improvements in QOL after WLS were comparable among Caucasian, African American, 

and Hispanic patients.

Our findings that African Americans lost less weight than Caucasian patients and that this 

weight difference is greater than the weight loss difference between Hispanics and 

Caucasian patients are consistent with previous studies [4–8]. Similarly, a prior study by Ng 

et al. also showed that racial differences are more pronounced after gastric bypass than 

gastric banding as in our study [7]. Few of these prior studies, however, have been able to 

account for potential demographic, clinical, and behavioral con-founders to the extent that 
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we did in our study [4–8, 22]. Nevertheless, adjusting for many of these factors did not 

explain observed racial differences in weight loss for African Americans. The few prior 

studies that have attempted to identify factors that might explain racial differences have been 

similarly unsuccessful. For example, a retrospective interview of patients 1 or more years 

post-WLS [4], did not identify any behavioral correlates of weight loss overall or factors that 

would explain racial differences in weight loss. Our data adds to this evidence base using a 

prospective study design. The consistency of our findings with other work raises questions 

about whether there are biological or physiological differences in how different groups 

respond to WLS.

The absolute weight loss differences across race we and others observed were modest given 

the overall weight loss achieved by most patients with WLS. This difference in weight loss 

did not translate to differences in the improvement of QOL after WLS across race and 

ethnicity in our study even though other work by our group and others suggest that African 

Americans report lower adverse impact of obesity on QOL relative to Caucasian adults at 

baseline [9, 10]. Whether racial differences in weight loss translate into meaningful 

reductions in clinical benefit—in terms of attenuated improvement and resolution in 

comorbidities, improvements in QOL and longevity, and on healthcare cost over the long-

term—is uncertain; statistically significant findings do not necessarily indicate clinically 

significant ones. A few studies suggest that the small differences we observed may not 

translate to differences in metabolic outcomes in the short term [5, 7]. Nonetheless, longer 

term studies are warranted to examine whether racial differences in weight loss has 

implications on weight regain and long-term success.

Our findings must be interpreted in the context of the study’s limitations. Our study 

recruited patients from two academic centers in Boston and our findings may not generalize 

to patients who undergo WLS in other settings. While we collected information on several 

behavioral and clinical factors, the measures used may not capture all domains related to that 

particular behavior. For example, we did not quantify actual calories ingested by patients 

although the TFEQ-18 we used has been validated in other studies [19]. Many of our 

measures (including follow-up weights on a proportion of participants) were self-reported 

and subject to misclassification and reporting bias. In addition, many of the instruments used 

were initially developed as self-administered measures and their validity when administered 

over the telephone is unclear. While we had over 450 patients in our study, we had very few 

patients of Hispanic ethnicity; our findings in Hispanic patients especially warrant validation 

in larger cohorts. Finally, we also noted differences in weight loss across other patient 

behaviors and characteristics which must be interpreted with caution as these comparisons 

were not pre-specified a priori and were included to adjust for potential confounding of our 

weight loss differences by race and ethnicity.

In summary, our study confirms the findings of previous studies suggesting that African 

American patients and to a lesser extent, Hispanic patients, lose less weight than Caucasian 

patients. Racial differences in weight loss could not be explained by baseline demographic, 

clinical, or behavioral characteristics assessed. The magnitude of these weight loss 

differences was modest and did not translate into differences in QOL changes after WLS. 
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Future studies should examine the implications of racial differences in post-bariatric surgery 

weight loss on clinical outcomes especially over the long term.

Acknowledgments

The study was funded by a grant from the National Institutes of Health (R01DK073302, PI Wee). Dr. Wee is also 
supported by a NIH Midcareer Mentorship Award (K24DK087932). The funder had no role in the design and 
conduct of the study; collection, management, analysis, and interpretation of the data; and preparation, review, or 
approval of the manuscript. Ms. Chiodi had full access to the data and takes responsibility for the integrity and 
accuracy of the data.

Funding The study was funded by a grant from the National Institutes of Health (R01DK073302, PI Author 1). 
Author 1 is also supported by a NIH Midcareer Mentorship Award (K24DK087932).

References

1. Sjostrom L, Lindroos AK, Peltonen M, et al. Lifestyle, diabetes, and cardiovascular risk factors 10 
years after bariatric surgery. N Engl J Med. 2004;351(26):2683–93. [PubMed: 15616203] 

2. O’Brien PE, McPhail T, Chaston TB, et al. Systematic review of medium-term weight loss after 
bariatric operations. Obes Surg. 2006;16(8):1032–40. [PubMed: 16901357] 

3. Christou NV, Look D, Maclean LD. Weight gain after short- and long-limb gastric bypass in patients 
followed for longer than 10 years. Ann Surg. 2006;244(5):734–40. [PubMed: 17060766] 

4. Coleman KJ, Brookey J. Gender and racial/ethnic background predict weight loss after Roux-en-Y 
gastric bypass independent of health and lifestyle behaviors. Obes Surg. 2014;24(10):1729–36. 
[PubMed: 24802770] 

5. Admiraal WM, Celik F, Gerdes VE, et al. Ethnic differences in weight loss and diabetes remission 
after bariatric surgery: a meta-analysis. Diabetes Care. 2012;35(9):1951–8. [PubMed: 22923683] 

6. Courcoulas AP, O’Rourke RW, Dakin G, et al. Preoperative factors and 3-year weight gain change in 
the longitudinal assessment of bariatric surgery (LABS) consortium. Surg Obes Relat Dis. 2015;11 
(5):1109–18. [PubMed: 25824474] 

7. Ng JSR, Stone A, Ruano G, et al. Ethnic variation in weight loss, but not co-morbidity remission, 
after laparoscopic gastric banding and Roux-en-Y gastric bypass. Surg Obes Relat Dis. 2015;11(1): 
94–100. [PubMed: 25547051] 

8. Elli EF, Gonzalez-Heredia R, Patel N, et al. Bariatric surgery out-comes in ethnic minorities. 
Surgery. 2016;160(3):805–12. [PubMed: 27048935] 

9. Wee C, Davis R, Chiodi S, et al. Sex, race, and the adverse effects of social stigma vs. other quality 
of life factors among primary care patients with moderate to severe obesity. J Gen Intern Med. 
2015;30(2):229–35. [PubMed: 25341644] 

10. White MA, O’Neil PM, Kolotkin RL, et al. Gender, race, and obesity-related quality of life at 
extreme levels of obesity. Obes Res. 2004;12(6):949–55. [PubMed: 15229334] 

11. Palmisano S, Silvestri M, Giuricin M, et al. Preoperative predictive factors of successful weight 
loss and glycaemic control 1 year after gastric bypass for morbid obesity. Obes Surg. 
2015;25(11):2040–6. [PubMed: 25845353] 

12. Ortega E, Morinigo R, Flores L, et al. Predictive factors of excess body weight loss 1 year after 
laparoscopic bariatric surgery. Surg Endosc. 2012;26(6):1744–50. [PubMed: 22234587] 

13. Livhits M, Mercado C, Yermilov I, et al. Preoperative predictors of weight loss following bariatric 
surgery: systematic review. Obes Surg. 2012;22(1):70–89. [PubMed: 21833817] 

14. Forbush S, Nof L, Echternach J, et al. Influence of activity levels and energy intake on percent 
excess weight loss after Roux-en-Y gastric bypass. Obes Surg. 2011;21 (11):1731–8. [PubMed: 
21625909] 

15. Forbush SW, Nof L, Echternach J, et al. Influence of activity on quality of life scores after RYGBP. 
Obes Surg. 2011;21(8):1296– 304. [PubMed: 20509004] 

16. Konttinen H, Peltonen M, Sjostrom L, et al. Psychological aspects of eating behavior as predictors 
of 10-y weight changes after surgical and conventional treatment of severe obesity: results from 

Wee et al. Page 8

Obes Surg. Author manuscript; available in PMC 2021 January 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the Swedish obese subjects intervention study. Am J Clin Nutr. 2015;101(1):16–24. [PubMed: 
25527746] 

17. Wee CC, Apovian CM, Blackburn GL et al. Expectations for weight loss and willingness to accept 
risk among patients seeking weight loss surgery. Arch Surg 2012.

18. Kolotkin RL, Crosby RD, Kosloski KD, et al. Development of a brief measure to assess quality of 
life in obesity. Obes Res. 2001;9(2):102–11. [PubMed: 11316344] 

19. Karlsson J, Persson LO, Sjostrom L, et al. Psychometric properties and factor structure of the 
Three-Factor Eating Questionnaire (TFEQ) in obese men and women. Results from the Swedish 
Obese Subjects (SOS) study. Int J Obes Relat Metab Disord. 2000;24(12):1715–25. [PubMed: 
11126230] 

20. Sallis JF, Haskell WL, Wood PD, et al. Physical activity assessment methodology in the Five-City 
Project. Am J Epidemiol. 1985;121(1):91–106. [PubMed: 3964995] 

21. Wee CC, Mukamal KJ, Huskey KW, et al. High-risk alcohol use after weight loss surgery. Surg 
Obes Relat Dis. 2014;10(3):508–13. [PubMed: 24680762] 

22. Limbach KE, Ashton K, Merrell J, et al. Relative contribution of modifiable versus non-modifiable 
factors as predictors of racial variance in roux-en-Y gastric bypass weight loss outcomes. Obes 
Surg. 2014;24(8):1379–85. [PubMed: 24563070] 

Wee et al. Page 9

Obes Surg. Author manuscript; available in PMC 2021 January 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 10

Ta
b

le
 1

B
as

el
in

e 
ch

ar
ac

te
ri

st
ic

s 
of

 p
at

ie
nt

s 
ov

er
al

l a
nd

 b
y 

ra
ce

 a
nd

 e
th

ni
ci

ty
a

O
ve

ra
ll

(n
 =

 4
57

)
C

au
ca

si
an

(n
 =

 3
25

)
A

fr
ic

an
 A

m
er

ic
an

(n
 =

 8
0)

p 
va

lu
e

H
is

pa
ni

c
(n

 =
 5

2)
p 

va
lu

e

G
en

de
r

0.
00

9
0.

82

 
M

al
e

24
%

26
%

13
%

25
%

 
Fe

m
al

e
76

%
74

%
88

%
75

%

A
ge

 
M

ea
n

44
.4

 y
ea

rs
46

.3
 y

ea
rs

42
.6

 y
ea

rs
0.

01
35

.7
 y

ea
rs

<
0.

00
1

E
du

ca
tio

n
0.

01
<

0.
00

1

 
H

S 
di

pl
om

a/
G

E
D

25
%

21
%

25
%

48
%

 
2-

Y
ea

r 
co

lle
ge

35
%

34
%

48
%

25
%

 
4-

Y
ea

r 
co

lle
ge

 o
r 

m
or

e
40

%
45

%
27

%
27

%

H
ou

se
ho

ld
 in

co
m

e
<

0.
00

1
<

0.
00

1

 
$2

0,
00

0 
or

 le
ss

15
%

10
%

21
%

35
%

 
$2

0,
00

1–
40

,0
00

15
%

12
%

26
%

23
%

 
$4

0,
00

1-
$8

0,
00

0
29

%
26

%
39

%
29

%

 
O

ve
r 

$8
0,

00
0

41
%

52
%

13
%

13
%

M
ar

ita
l s

ta
tu

s
<

0.
00

1
0.

02

 
M

ar
ri

ed
49

%
58

%
20

%
38

%

 
D

iv
or

ce
d/

se
pa

ra
te

d/
w

id
ow

ed
20

%
19

%
28

%
19

%

 
N

ev
er

 m
ar

ri
ed

30
%

23
%

51
%

42
%

B
M

I 
at

 b
as

el
in

e
46

.8
46

.3
48

.5
0.

02
47

.9
0.

15

Su
rg

er
y 

ty
pe

0.
00

8
0.

07

 
B

yp
as

s
54

%
50

%
66

%
63

%

 
B

an
di

ng
46

%
50

%
34

%
37

%

C
om

or
bi

di
tie

s

 
D

ia
be

te
s

31
%

30
%

36
%

0.
27

31
%

0.
89

 
H

yp
er

te
ns

io
n

55
%

55
%

63
%

0.
25

44
%

0.
13

 
A

st
hm

a
24

%
22

%
25

%
0.

59
33

%
0.

10

 
O

bs
tr

uc
tiv

e 
sl

ee
p 

ap
ne

a
46

%
50

%
36

%
0.

03
40

%
0.

22

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 11

O
ve

ra
ll

(n
 =

 4
57

)
C

au
ca

si
an

(n
 =

 3
25

)
A

fr
ic

an
 A

m
er

ic
an

(n
 =

 8
0)

p 
va

lu
e

H
is

pa
ni

c
(n

 =
 5

2)
p 

va
lu

e

 
C

ar
di

ov
as

cu
la

r 
di

se
as

e
7%

8%
9%

0.
90

0%
0.

03

 
G

I/
G

E
R

D
50

%
54

%
38

%
0.

00
7

40
%

0.
06

 
D

ep
re

ss
io

n
53

%
54

%
40

%
0.

03
65

%
0.

11

 
A

nx
ie

ty
38

%
39

%
28

%
0.

05
46

%
0.

33

 
A

rt
hr

iti
s

31
%

33
%

28
%

0.
38

25
%

0.
27

 
B

ac
k 

pa
in

44
%

41
%

49
%

0.
19

54
%

0.
07

 
A

ne
m

ia
15

%
10

%
37

%
<

0.
00

1
15

%
0.

26

 
O

th
er

9%
10

%
10

%
0.

97
0%

0.
02

Sm
ok

er
<

0.
00

1
0.

01

 
C

ur
re

nt
5%

4%
6%

8%

 
Fo

rm
er

44
%

50
%

26
%

29
%

 
N

ev
er

52
%

46
%

68
%

63
%

A
lc

oh
ol

 d
ri

nk
in

g
0.

51
0.

00
4

 
N

ot
 h

ig
h 

ri
sk

 d
ri

nk
er

84
%

87
%

84
%

71
%

 
H

ig
h 

ri
sk

 d
ri

nk
er

16
%

13
%

16
%

29
%

E
at

in
g 

be
ha

vi
or

 m
ea

n 
(%

 r
ep

or
tin

g 
le

ve
ls

 s
co

re
s 

ab
ov

e 
50

])
a

 
E

m
ot

io
na

l e
at

in
g

53
.0

 (
54

%
)

58
.2

 (
61

%
)

39
.0

 (
40

%
)

<
0.

00
1

42
.7

 (
37

%
)

<
0.

00
1

 
U

nc
on

tr
ol

la
bl

e 
ea

tin
g

41
.7

 (
36

%
)

44
.7

 (
41

%
)

32
.6

 (
23

%
)

<
0.

00
1

36
.4

 (
27

%
)

0.
01

 
C

og
ni

tiv
e 

re
st

ra
in

t
49

.0
 (

43
%

)
47

.3
 (

38
%

)
55

.3
 (

61
%

)
0.

00
1

50
.2

 (
48

%
)

0.
29

M
E

T
S 

ex
pe

nd
ed

/d
ay

 
M

ea
n

35
.9

35
.3

36
.7

38
.2

D
if

fi
cu

lty
 d

ec
re

as
in

g 
po

rt
io

n 
si

ze
s

 
M

ea
n 

sc
or

e 
(0

–1
0 

sc
al

e)
5.

9
6.

1
5.

0
<

0.
00

01
5.

8
0.

26

D
if

fi
cu

lty
 d

ec
re

as
in

g 
fa

t

 
M

ea
n 

(0
–1

0 
sc

al
e)

5.
2

5.
4

4.
6

0.
00

5
5.

4
0.

96

D
if

fi
cu

lty
 d

ec
re

as
in

g 
ca

rb
oh

yd
ra

te
s

 
M

ea
n 

(0
–1

0 
sc

al
e)

5.
7

5.
8

5.
0

0.
00

7
6.

0
0.

68

D
if

fi
cu

lty
 in

cr
ea

si
ng

 p
ro

te
in

 
M

ea
n 

(0
–1

0 
sc

al
e)

2.
7

2.
5

3.
2

0.
07

2.
6

0.
80

SF
36

 (
C

-1
C

C
 s

ca
le

)b

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 12

O
ve

ra
ll

(n
 =

 4
57

)
C

au
ca

si
an

(n
 =

 3
25

)
A

fr
ic

an
 A

m
er

ic
an

(n
 =

 8
0)

p 
va

lu
e

H
is

pa
ni

c
(n

 =
 5

2)
p 

va
lu

e

 
Ph

ys
ic

al
 c

om
po

ne
nt

 s
co

re
38

.5
38

.2
39

.8
0.

23
38

.0
0.

90

 
M

en
ta

l c
om

po
ne

nt
 s

co
re

50
.7

50
.8

51
.7

0.
49

48
.6

0.
16

IW
Q

O
L

-l
ite

 (
C

-1
C

C
 s

ca
le

)b

 
To

ta
l

55
.1

54
.4

58
.5

0.
10

54
.2

0.
93

 
Ph

ys
ic

al
 f

un
ct

io
ni

ng
48

.0
48

.2
48

.0
0.

95
46

.7
0.

66

 
Pu

bl
ic

 d
is

tr
es

s
58

.4
59

.1
58

.4
0.

84
54

.6
0.

24

 
Se

lf
-e

st
ee

m
49

.7
47

.6
58

.6
0.

00
1

49
.7

0.
58

 
Se

x 
lif

e
66

.9
65

.4
72

.9
0.

04
66

.9
0.

73

 
W

or
k

67
.4

66
.8

71
.4

0.
12

65
.1

0.
64

SF
-3

6 
Sh

or
t f

or
m

-3
6,

 IW
Q

O
L

-l
ite

 I
m

pa
ct

 o
f 

W
ei

gh
t o

n 
Q

ua
lit

y 
of

 L
if

e-
lit

e

a Sa
m

pl
e 

in
 th

e 
ta

bl
e 

re
pr

es
en

ts
 p

at
ie

nt
s 

w
ith

 f
ol

lo
w

-u
p 

bo
dy

 w
ei

gh
ts

 a
ss

es
se

d 
at

 e
ith

er
 y

ea
r 

1 
or

 y
ea

r 
2 

af
te

r 
W

L
S;

 p
-v

al
ue

s 
re

fe
r 

to
 e

ith
er

 c
om

pa
ri

so
ns

 b
et

w
ee

n 
A

fr
ic

an
 A

m
er

ic
an

s 
to

 C
au

ca
si

an
s 

or
 

H
is

pa
ni

c 
pa

tie
nt

s 
to

 C
au

ca
si

an
s,

 r
es

pe
ct

iv
el

y

b H
ig

he
r 

sc
or

es
 in

di
ca

te
 h

ig
he

r 
qu

al
ity

 o
f 

lif
e

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 13

Ta
b

le
 2

Pe
rc

en
t w

ei
gh

t l
os

s 
1 

or
 2

 y
ea

rs
 a

ft
er

 b
ar

ia
tr

ic
 s

ur
ge

ry
 a

cr
os

s 
di

ff
er

en
t p

at
ie

nt
 c

ha
ra

ct
er

is
tic

s 
st

ra
tif

ie
d 

by
 s

ur
ge

ry
 ty

pe

B
yp

as
s

B
an

di
ng

%
 Δ

 W
ei

gh
t 

lo
ss

 a
t

ye
ar

 1
 (

n 
= 

24
5)

p va
lu

e
%

 Δ
 W

ei
gh

t 
lo

ss
 a

t
ye

ar
 2

 (
n 

= 
21

1)
p va

lu
e

%
 Δ

 W
ei

gh
t 

lo
ss

 a
t

va
lu

e 
ye

ar
 1

 (
n 

= 
21

2)
p 

va
lu

e
%

 Δ
 W

ei
gh

t 
lo

ss
 a

t
ye

ar
 2

 (
n 

= 
18

3)
p va

lu
e

O
ve

ra
ll

33
.0

0 
±

 8
.8

4
32

.4
3 

±
10

.1
6

16
.0

7 
±

 8
.6

1
17

.5
6 

±
 1

0.
55

B
M

I 
at

 b
as

el
in

e
0.

00
7

0.
01

<
0.

00
1

<
0.

00
1

 
<

40
33

.2
9 

±
 8

.5
0

33
.7

5 
±

 9
.3

5
19

.7
3 

±
 7

.7
8

21
.5

7 
±

 8
.9

6

 
40

–4
5

29
.2

0 
±

 6
.7

5
30

.3
4 

±
 7

.9
6

12
.5

4 
±

 8
.2

9
8.

73
 ±

 1
0.

13

 
>

45
26

.4
6 

±
 6

.2
4

23
.7

8 
±

 6
.3

1
8.

89
 ±

 4
.7

4
8.

52
 ±

 8
.3

2

G
en

de
r

0.
06

0.
03

0.
93

0.
80

 
M

al
e

30
.8

3 
±

 1
0.

12
29

.3
3 

±
 1

0.
52

15
.9

9 
±

 8
.9

3
17

.2
3 

±
11

.0
9

 
Fe

m
al

e
33

.5
0 

±
 8

.4
6

33
.1

6 
±

9.
97

16
.1

0 
±

 8
.4

9
17

.6
8 

±
 1

0.
38

M
ea

n 
ag

e
0.

02
0.

63
0.

18
0.

14

 
<

40
 y

ea
rs

 o
ld

35
.0

4 
±

 9
.0

5
33

.1
8 

±
9.

93
16

.5
4 

±
 8

.5
4

16
.3

7 
±

 1
2.

12

 
40

–5
4 

ye
ar

s 
ol

d
32

.2
9 

±
 8

.5
4

32
.3

4 
±

 1
0.

51
16

.9
5 

±
 8

.5
5

19
.4

8 
±

9.
19

 
55

+
 y

ea
rs

 o
ld

30
.8

1 
±

 8
.5

8
31

.2
0 

±
 9

.7
5

14
.3

7 
±

 8
.6

5
16

.2
4 

±
 1

0.
32

R
ac

e

 
C

au
ca

si
an

 (
re

f)
34

.4
8 

±
 8

.6
5

34
.1

7 
±

 1
0.

16
16

.2
6 

±
 8

.6
4

17
.6

3 
±

 1
0.

77

 
A

fr
ic

an
 A

m
er

ic
an

29
.7

7 
±

 7
.3

8
<

0.
00

1
28

.8
7 

±
 8

.7
9

0.
00

2
13

.3
1 

±
 8

.2
2

0.
11

14
.7

9 
±

 1
0.

92
0.

25

 
H

is
pa

ni
c

31
.7

9 
±

 1
0.

18
0.

13
30

.1
9 

±
 1

0.
41

0.
07

17
.5

8 
±

 9
.5

6
0.

53
20

.1
8 

±
9.

42
0.

37

 
O

th
er

30
.0

4 
±

 1
0.

10
0.

22
32

.9
6 

±
 1

0.
63

0.
81

17
.2

5 
±

 6
.8

2
0.

71
18

.5
7 

±
 7

.8
0

0.
80

E
du

ca
tio

n
0.

81
0.

81
0.

11
0.

07

 
H

S 
di

pl
om

a/
G

E
D

33
.6

2 
±

 7
.4

4
32

.1
2 

±
9.

61
17

.7
2 

±
 9

.9
0

20
.7

6 
±

11
.9

3

 
2-

Y
ea

r 
co

lle
ge

32
.7

6 
±

 8
.8

6
33

.1
7 

±
 1

0.
13

14
.4

8 
±

 8
.1

1
15

.6
9 

±
9.

68

 
4-

Y
ea

r 
co

lle
ge

 o
r 

m
or

e
32

.8
9 

±
 9

.8
0

32
.3

0 
±

 1
0.

59
16

.5
3 

±
 8

.2
4

17
.4

6 
±

 1
0.

28

H
ou

se
ho

ld
 in

co
m

e
0.

41
0.

76
0.

18
0.

38

 
$2

0,
00

0 
or

 le
ss

31
.4

0 
±

9.
51

31
.3

3 
±

9.
68

15
.7

6 
±

 1
0.

23
17

.6
9 

±
 1

0.
51

 
$2

0,
00

1–
40

,0
00

34
.0

0 
±

 9
.0

4
33

.3
1 

±
 1

0.
86

15
.0

3 
±

 8
.0

7
16

.1
8 

±
 1

2.
36

 
$4

0,
00

1-
$8

0,
00

0
33

.4
2 

±
 8

.1
4

32
.4

6 
±

 9
.9

2
14

.8
9 

±
 8

.4
7

16
.5

7 
±

 1
0.

13

 
O

ve
r 

$8
0,

00
0

32
.6

0 
±

 8
.7

8
33

.1
3 

±
9.

74
17

.7
9 

±
 8

.5
7

19
.3

0 
±

 9
.2

3

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 14

B
yp

as
s

B
an

di
ng

%
 Δ

 W
ei

gh
t 

lo
ss

 a
t

ye
ar

 1
 (

n 
= 

24
5)

p va
lu

e
%

 Δ
 W

ei
gh

t 
lo

ss
 a

t
ye

ar
 2

 (
n 

= 
21

1)
p va

lu
e

%
 Δ

 W
ei

gh
t 

lo
ss

 a
t

va
lu

e 
ye

ar
 1

 (
n 

= 
21

2)
p 

va
lu

e
%

 Δ
 W

ei
gh

t 
lo

ss
 a

t
ye

ar
 2

 (
n 

= 
18

3)
p va

lu
e

M
ar

ita
l s

ta
tu

s
0.

44
0.

40
0.

09
0.

77

 
M

ar
ri

ed
32

.7
3 

±
 7

.8
7

32
.8

5 
±

 3
2.

85
18

.2
4 

±
 8

.4
2

18
.3

6 
±

 9
.9

3

 
D

iv
or

ce
d/

se
pa

ra
te

d
31

.4
9 

±
 8

.1
7

32
.2

5 
±

 3
2.

25
16

.7
3 

±
 8

.5
4

17
.5

7 
±

 1
2.

96

 
N

ev
er

 m
ar

ri
ed

33
.5

7 
±

 9
.3

1
34

.6
5 

±
 3

4.
65

14
.8

2 
±

 8
.7

9
16

.8
8 

±
 1

0.
98

C
om

or
bi

di
tie

s

 
A

rt
hr

iti
s

33
.4

2 
±

 8
.8

2
0.

62
33

.9
2 

±
11

.5
8

0.
19

15
.6

9 
±

 7
.4

6
0.

66
17

.8
8 

±
 8

.6
9

0.
77

 
D

ia
be

te
s

29
.8

8 
±

 8
.2

4
<

0.
00

1
29

.5
4 

±
 9

.7
4

0.
00

1
14

.7
3 

±
 7

.9
9

0.
18

16
.1

4 
±

9.
59

0.
26

 
H

yp
er

te
ns

io
n

32
.3

9 
±

9.
15

0.
16

31
.7

5 
±

 1
0.

04
0.

24
15

.6
4 

±
 7

.7
9

0.
44

17
.5

5 
±

 1
0.

75
0.

99

 
A

st
hm

a
33

.3
4 

±
 9

.2
3

0.
71

34
.4

2 
±

 1
0.

93
0.

10
16

.5
5 

±
 7

.8
1

0.
68

19
.6

5 
±

 9
.9

9
0.

18

 
O

bs
tr

uc
tiv

e 
sl

ee
p

32
.7

1 
±

 9
.0

5
0.

60
32

.9
7 

±
 1

0.
08

0.
48

15
.5

4 
±

 8
.7

2
0.

36
16

.6
9 

±
 1

0.
12

0.
27

 
ap

ne
a 

G
I/

G
E

R
D

32
.6

0 
±

 8
.8

5
0.

46
32

.5
2 

±
 1

0.
37

0.
91

16
.8

4 
±

 8
.8

8
0.

14
17

.8
1 

±
 1

0.
53

0.
72

 
D

ep
re

ss
io

n
32

.8
1 

±
 8

.8
9

0.
72

33
.2

7 
±

 1
0.

89
0.

26
15

.4
8 

±
 7

.8
7

0.
30

16
.0

7 
±

 1
0.

39
0.

06

 
A

nx
ie

ty
32

.6
9 

±
 9

.8
5

0.
66

34
.1

9 
±

11
.0

0
0.

08
14

.7
4 

±
 7

.2
5

0.
05

14
.5

6 
±

 9
.3

2
0.

00
3

 
B

ac
k 

pa
in

32
.4

9 
±

 9
.3

4
0.

37
32

.6
3 

±
 1

1.
33

0.
82

16
.3

6 
±

 7
.4

6
0.

67
16

.6
2 

±
9.

11
0.

37

 
A

ne
m

ia
31

.2
0 

±
 7

.7
1

0.
21

32
.1

0 
±

 1
0.

57
0.

82
14

.6
2 

±
 9

.6
4

0.
30

18
.0

0 
±

11
.2

3
0.

82

 
C

ar
di

ov
as

cu
la

r 
di

se
as

e
29

.3
6 

±
 9

.7
4

0.
10

33
.5

9 
±

 8
.0

4
0.

65
13

.1
7 

±
 8

.3
3

0.
10

15
.9

2 
±

 1
0.

10
0.

49

 
O

th
er

34
.5

6 
±

 1
0.

53
0.

38
37

.2
6 

±
 1

2.
07

0.
15

15
.8

4 
±

7.
26

0.
91

13
.8

6 
±

 1
0.

66
0.

17

Sm
ok

er
0.

70
0.

06
0.

20
0.

20

 
C

ur
re

nt
33

.9
5 

±
 8

.0
2

34
.0

9 
±

 9
.3

4
14

.9
5 

±
11

.0
0

9.
31

 ±
 4

.5
5

 
Fo

rm
er

33
.4

1 
±

 9
.0

2
34

.1
9 

±
9.

93
14

.9
8 

±
 8

.7
0

17
.5

4 
±

 1
0.

27

 
N

ev
er

32
.5

6 
±

 8
.8

2
30

.8
6 

±
 1

0.
27

17
.1

1 
±

 8
.3

4
18

.0
2 

±
 1

0.
91

A
lc

oh
ol

 d
ri

nk
in

g
0.

31
0.

93
0.

49
0.

16

 
N

on
-h

ig
h 

ri
sk

 d
ri

nk
er

32
.7

6 
±

 8
.9

5
32

.2
5 

±
 1

0.
26

16
.0

1 
±

 8
.2

9
17

.1
3 

±
 1

0.
55

 
H

ig
h 

ri
sk

 d
ri

nk
er

34
.4

1 
±

 8
.2

1
32

.4
3 

±
 9

.7
6

17
.1

4 
±

 1
0.

00
20

.2
7 

±
 1

0.
73

D
is

or
de

re
d 

ea
tin

g 
at

 b
as

el
in

ea

 
E

m
ot

io
na

l e
at

in
g

0.
55

0.
29

0.
77

0.
80

 
Sc

or
e 

>
50

32
.6

4 
±

 9
.1

5
31

.6
6 

±
 9

.4
8

15
.9

0 
±

 9
.2

1
17

.8
1 

±
 1

0.
66

 
Sc

or
e 

<
50

33
.3

2 
±

 8
.5

8
33

.1
3 

±
 1

0.
73

16
.2

5 
±

 8
.1

6
17

.4
0 

±
 1

0.
56

 
U

nc
on

tr
ol

la
bl

e 
ea

tin
g

0.
45

0.
93

0.
48

0.
94

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 15

B
yp

as
s

B
an

di
ng

%
 Δ

 W
ei

gh
t 

lo
ss

 a
t

ye
ar

 1
 (

n 
= 

24
5)

p va
lu

e
%

 Δ
 W

ei
gh

t 
lo

ss
 a

t
ye

ar
 2

 (
n 

= 
21

1)
p va

lu
e

%
 Δ

 W
ei

gh
t 

lo
ss

 a
t

va
lu

e 
ye

ar
 1

 (
n 

= 
21

2)
p 

va
lu

e
%

 Δ
 W

ei
gh

t 
lo

ss
 a

t
ye

ar
 2

 (
n 

= 
18

3)
p va

lu
e

 
Sc

or
e 

>
50

32
.6

8 
±

 8
.6

9
32

.4
7 

±
 9

.8
7

15
.6

7 
±

 9
.0

0
17

.7
0 

±
 1

0.
49

 
Sc

or
e 

<
50

33
.6

2 
±

 9
.0

2
32

.3
4 

±
11

.0
4

16
.5

2 
±

 8
.1

6
17

.5
8 

±
 1

0.
82

 
C

og
ni

tiv
e 

re
st

ra
in

t
0.

65
0.

17
0.

29
0.

04

 
Sc

or
e 

>
50

33
.2

2 
±

 8
.5

0
33

.4
1 

±
 9

.8
5

15
.5

8 
±

 8
.0

9
16

.3
7 

±
 1

0.
60

 
Sc

or
e 

<
50

32
.7

1 
±

9.
13

31
.4

9 
±

 1
0.

49
16

.9
2 

±
 9

.6
8

19
.7

0 
±

 1
0.

51

A
ve

ra
ge

 #
 o

f 
M

E
T

s 
bu

rn
ed

 in
 a

 d
ay

0.
32

0.
76

0.
64

0.
76

 
1s

t Q
ua

rt
ile

 (
M

E
T

<
33

)
33

.1
3 

±
 8

.9
7

33
.1

4 
±

 1
1.

53
16

.5
9 

±
 8

.1
5

16
.9

6 
±

 1
0.

79

 
2n

d 
Q

ua
rt

ile
 (

M
E

T
33

.0
1–

34
)

33
.0

2 
±

 7
.0

8
31

.0
0 

±
 8

.1
2

15
.3

2 
±

 9
.0

3
18

.5
4 

±
 1

0.
72

 
3r

d 
Q

ua
rt

ile
 (

M
E

T
34

.0
–3

6)
31

.4
4 

±
 9

.5
6

32
.2

3 
±

 8
.4

2
14

.8
6 

±
 7

.3
0

16
.5

3 
±

 8
.3

8

 
4t

h 
Q

ua
rt

ile
 (

M
E

T
>

36
)

34
.6

6 
±

9.
13

32
.5

9 
±

 1
1.

11
16

.7
8 

±
 9

.7
9

18
.4

7 
±

 1
1.

76

D
if

fi
cu

lty
 d

ec
re

as
in

g 
po

rt
io

n 
si

ze
b

<
0.

00
1

0.
00

9
<

0.
00

01
0.

00
2

 
H

ig
h 

di
ff

ic
ul

ty
25

.1
8 

±
 8

.0
2

27
.1

3 
±

 1
0.

77
12

.1
7 

±
 6

.1
3

13
.5

5 
±

 8
.3

0

 
L

ow
 d

if
fi

cu
lty

33
.2

4 
±

 8
.2

1
33

.6
6 

±
 9

.0
6

18
.3

1 
±

 8
.7

1
19

.5
1 

±
 1

1.
67

D
if

fi
cu

lty
 d

ec
re

as
in

g 
fa

tb
0.

05
0.

00
3

0.
07

0.
14

 
H

ig
h 

di
ff

ic
ul

ty
28

.0
7 

±
 7

.1
3

27
.3

5 
±

11
.2

7
14

.1
2 

±
 6

.4
1

15
.8

6 
±

 8
.1

9

 
L

ow
 d

if
fi

cu
lty

32
.9

2 
±

 8
.4

6
33

.8
3 

±
 8

.8
7

17
.5

3 
±

 8
.8

3
18

.4
4 

±
 1

1.
32

D
if

fi
cu

lty
 d

ec
re

as
in

g 
ca

rb
oh

yd
ra

te
sb

<
0.

00
1

<
0.

00
1

0.
57

0.
45

 
H

ig
h 

di
ff

ic
ul

ty
27

.6
8 

±
 8

.2
9

28
.1

7 
±

 9
.5

7
16

.4
7 

±
 6

.9
1

16
.9

1 
±

 9
.7

2

 
L

ow
 d

if
fi

cu
lty

33
.5

6 
±

 8
.1

7
34

.6
1 

±
 8

.7
9

17
.2

4 
±

 9
.0

8
18

.3
3 

±
11

.2
0

D
if

fi
cu

lty
 in

cr
ea

si
ng

 p
ro

te
in

b
0.

74
0.

80
1.

00
0.

64

 
H

ig
h 

di
ff

ic
ul

ty
31

.9
4 

±
 7

.1
9

33
.7

3 
±

 1
0.

18
17

.0
6 

±
 9

.4
6

18
.9

1 
±

 9
.6

6

 
L

ow
 d

if
fi

cu
lty

32
.6

7 
±

 8
.5

7
33

.0
7 

±
 9

.3
1

17
.0

5 
±

 8
.5

5
17

.7
5 

±
 1

0.
98

R
ep

or
tin

g 
m

ea
n 

±
 S

D

a D
is

or
de

re
d 

ea
tin

g 
is

 c
at

eg
or

iz
ed

 a
s 

hi
gh

 w
he

n 
th

e 
T

FE
Q

-1
8 

di
so

rd
er

ed
 e

at
in

g 
sc

or
es

 w
er

e 
be

tw
ee

n 
51

 a
nd

 1
00

 w
ith

 h
ig

he
r 

sc
or

es
 in

di
ca

tin
g 

m
or

e 
of

 th
at

 b
eh

av
io

r

b Pa
rt

ic
ip

an
ts

 r
ep

or
tin

g 
a 

di
ff

ic
ul

ty
 o

f 
7 

of
 h

ig
he

r 
(o

ut
 o

f 
10

) 
ar

e 
cl

as
si

fi
ed

 a
s 

ha
vi

ng
 h

ig
h 

di
ff

ic
ul

ty

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 16

Ta
b

le
 3

A
ss

oc
ia

tio
n 

be
tw

ee
n 

ra
ce

 a
nd

 p
er

ce
nt

 w
ei

gh
t l

os
s 

am
on

g 
pa

tie
nt

 u
p 

to
 2

 y
ea

rs
 a

ft
er

 u
nd

er
go

in
g 

ga
st

ri
c 

by
pa

ss
 a

nd
 g

as
tr

ic
 b

an
di

ng
 w

ith
 s

eq
ue

nt
ia

l 

ad
ju

st
m

en
t f

or
 o

th
er

 p
ot

en
tia

l c
or

re
la

te
sa

M
od

el
 1

, d
em

og
ra

ph
ic

s
M

od
el

 2
, m

od
el

 1
 +

 c
om

or
bi

di
ti

es
M

od
el

 3
b , m

od
el

 2
 +

 h
ea

lt
h 

be
ha

vi
or

s

p 
va

lu
e

p 
va

lu
e

p 
va

lu
e

G
as

tr
ic

 b
yp

as
s

 
B

M
I 

at
 b

as
el

in
e

0.
08

 ±
 0

.0
7

0.
29

0.
08

 ±
 0

.0
7

0.
26

0.
08

 ±
 0

.0
7

0.
26

 
R

ac
e/

et
hn

ic
ity

 C
au

ca
si

an
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
 

A
fr

ic
an

 A
m

er
ic

an
–6

.3
9 

±
 1

.4
8

<
0.

00
1

–6
.3

3 
±

1.
46

<
0.

00
1

–5
.9

3 
±

 1
.4

9
<

0.
00

1

 
 

H
is

pa
ni

c
–6

.5
3 

±
 2

.3
7

0.
00

1
–5

.7
7 

±
 2

.3
6

0.
01

–6
.0

8 
±

 2
.3

9
0.

01

 
 

O
th

er
–4

.5
4 

±
 3

.3
4

0.
17

–4
.2

4 
±

 3
.0

9
0.

17
–4

.3
6 

±
 3

.0
7

0.
15

 
Se

x

 
 

M
al

e
–3

.7
4 

±
 1

.7
0

0.
03

–3
.6

4 
±

 1
.6

8
0.

03
–3

.2
7 

±
 1

.7
3

0.
06

 
 

Fe
m

al
e

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
A

ge
–0

.0
7 

±
 0

.0
6

0.
25

–0
.0

3 
±

 0
.0

58
0.

56
–0

.0
6 

±
 0

.0
6

0.
34

 
E

du
ca

tio
n

 
 

H
ig

h 
sc

ho
ol

 o
r 

le
ss

1.
89

 ±
 1

.4
7

0.
20

1.
71

 ±
 1

.4
5

0.
24

1.
76

 ±
 1

.4
8

0.
23

 
 

So
m

e 
co

lle
ge

/2
-y

ea
r

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
 

4-
Y

ea
r 

co
lle

ge
 o

r 
m

or
e

0.
71

 ±
 1

.4
2

0.
62

0.
73

 ±
 1

.4
0

0.
61

0.
87

 ±
 1

.4
2

0.
54

 
H

ou
se

ho
ld

 in
co

m
e

 
 

$2
0,

00
0 

or
 le

ss
0.

38
 ±

 2
.0

8
0.

86
0.

63
 ±

 2
.0

5
0.

76
0.

54
 ±

2.
03

0.
79

 
 

$2
0,

00
1–

40
,0

00
2.

87
 ±

 1
.7

2
0.

09
2.

90
 ±

 1
.7

0
0.

09
2.

90
 ±

 1
.7

2
0.

09

 
 

$4
0,

00
1–

80
,0

00
1.

66
 ±

 1
.6

1
0.

30
1.

45
 ±

 1
.6

1
0.

37
1.

52
 ±

 1
.6

4
0.

35

 
 

O
ve

r 
$8

0,
00

0
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
M

ar
ita

l s
ta

tu
s

 
 

N
ot

 m
ar

ri
ed

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
 

M
ar

ri
ed

–2
.6

8 
±

 1
.9

0
0.

16
–2

.5
4 

±
 1

.8
7

0.
17

–2
.4

6 
±

 1
.9

2
0.

20

 
 

Se
pa

ra
te

d/
di

vo
rc

ed
–1

.1
3 

±
1.

75
0.

52
–1

.1
1 

±
 1

.7
3

0.
52

–0
.9

3 
±

1.
74

0.
59

 
C

om
or

bi
di

tie
s

 
 

D
ia

be
te

s
–

–1
.9

5 
±

0.
90

0.
03

–1
.9

4 
±

0.
88

0.
03

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 17

M
od

el
 1

, d
em

og
ra

ph
ic

s
M

od
el

 2
, m

od
el

 1
 +

 c
om

or
bi

di
ti

es
M

od
el

 3
b , m

od
el

 2
 +

 h
ea

lt
h 

be
ha

vi
or

s

 
Sm

ok
in

g

 
 

C
ur

re
nt

ly
–

–
1.

85
 ±

2.
16

0.
39

 
 

Fo
rm

er
–

–
1.

46
 ±

 1
.2

3
0.

23

 
 

N
ev

er
–

–
R

ef
er

en
ce

 
A

lc
oh

ol

 
 

N
ot

 h
ig

h 
ri

sk
 d

ri
nk

er
–

–
R

ef
er

en
ce

 
 

H
ig

h 
ri

sk
 d

ri
nk

er
–

–
–0

.1
2 

±
 1

.6
8

0.
94

G
as

tr
ic

 b
an

di
ng

 
B

M
I 

at
 b

as
el

in
e

–0
.0

9 
±

0.
12

0.
44

–0
.0

9 
±

0.
12

0.
44

–0
.1

0 
±

0.
12

0.
37

 
Se

x

 
 

M
al

e
–1

.1
4 

±
 1

.6
3

0.
48

–1
.5

1 
±

 1
.6

3
0.

36
–1

.7
0 

±
 1

.7
1

0.
32

 
 

Fe
m

al
e

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
A

ge
–0

.0
5 

±
 0

.0
7

0.
46

–0
.0

5 
±

 0
.0

7
0.

50
–0

.0
3 

±
 0

.0
7

0.
71

 
R

ac
e/

et
hn

ic
ity

 C
au

ca
si

an
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
 

A
fr

ic
an

 A
m

er
ic

an
–3

.7
9 

±
 1

.9
6

0.
05

–4
.7

5 
±

 1
.9

5
0.

02
–4

.7
2 

±
 1

.9
6

0.
02

 
 

H
is

pa
ni

c
2.

43
 ±

 2
.7

0
0.

37
2.

34
 ±

 2
.7

0
0.

38
1.

61
 ±

2.
62

0.
54

 
 

O
th

er
0.

79
 ±

 2
.7

5
0.

77
1.

05
 ±

 2
.7

0
0.

70
1.

13
 ±

2.
73

0.
68

 
E

du
ca

tio
n

 
 

H
ig

h 
sc

ho
ol

 o
r 

le
ss

3.
06

 ±
2.

11
0.

15
2.

17
 ±

2.
12

0.
31

2.
39

 ±
2.

10
0.

26

 
 

So
m

e 
co

lle
ge

/2
-y

ea
r

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
 

4-
Y

ea
r 

co
lle

ge
 o

r 
m

or
e

0.
40

 ±
 1

.4
5

0.
78

0.
19

 ±
 1

.4
2

0.
89

0.
08

 ±
 1

.4
4

0.
96

 
H

ou
se

ho
ld

 in
co

m
e

 
 

$2
0,

00
0 

or
 le

ss
–6

.3
8 

±
 2

.9
4

0.
03

–6
.1

4 
±

2.
96

0.
04

–6
.2

7 
±

 2
.9

8
0.

04

 
 

$2
0,

00
1–

40
,0

00
–4

.1
4 

±
2.

05
0.

04
–3

.3
0 

±
 2

.0
5

0.
11

–3
.1

3 
±

2.
02

0.
12

 
 

$4
0,

00
1–

80
,0

00
–2

.9
3 

±
 1

.8
2

0.
11

–2
.0

6 
±

 1
.8

7
0.

27
–1

.9
9 

±
 1

.8
5

0.
28

 
 

O
ve

r 
$8

0,
00

0
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
M

ar
ita

l s
ta

tu
s

 
 

N
ot

 m
ar

ri
ed

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
 

M
ar

ri
ed

2.
09

 ±
 1

.5
8

0.
19

1.
81

 ±
 1

.4
9

0.
23

1.
93

 ±
 1

.4
9

0.
19

 
 

Se
pa

ra
te

d/
di

vo
rc

ed
2.

46
 ±

 2
.0

3
0.

23
2.

53
 ±

 1
.9

3
0.

19
2.

52
 ±

 1
.9

1
0.

19

 
C

om
or

bi
di

tie
s

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 18

M
od

el
 1

, d
em

og
ra

ph
ic

s
M

od
el

 2
, m

od
el

 1
 +

 c
om

or
bi

di
ti

es
M

od
el

 3
b , m

od
el

 2
 +

 h
ea

lt
h 

be
ha

vi
or

s

 
 

A
nx

ie
ty

–
–3

.0
7 

±
 0

.9
5

0.
00

1
−

3.
16

 ±
0.

98
0.

00
1

 
Sm

ok
in

g

 
 

C
ur

re
nt

ly
–

–
–1

.8
6 

±
4.

11
0.

65

 
 

Fo
rm

er
–

–
–0

.8
0 

±
 1

.3
2

0.
55

 
 

N
ev

er
–

–
R

ef
er

en
ce

 
A

lc
oh

ol

 
 

N
ot

 h
ig

h 
ri

sk
 d

ri
nk

er
–

–
R

ef
er

en
ce

 
 

H
ig

h 
ri

sk
 d

ri
nk

er
–

–
2.

63
 ±

 1
.6

5
0.

11

a T
he

 e
st

im
at

e 
in

di
ca

te
s 

th
e 

pe
rc

en
t a

dd
iti

on
al

 c
ha

ng
e 

in
 w

ei
gh

t l
os

s 
as

so
ci

at
ed

 w
ith

 th
at

 f
ac

to
r 

re
la

tiv
e 

to
 th

e 
re

fe
re

nc
e 

gr
ou

p.
 A

ll 
m

od
el

s 
w

er
e 

ad
ju

st
ed

 b
y 

si
te

 a
lo

ng
 w

ith
 th

e 
va

ri
ab

le
s 

sp
ec

if
ie

d 
in

 th
e 

ta
bl

es
 in

 a
dd

iti
on

 to
 w

he
th

er
 b

od
y 

w
ei

gh
t a

t f
ol

lo
w

-u
p 

w
as

 m
ea

su
re

d 
or

 s
el

f-
re

po
rt

ed

b In
 a

dd
iti

on
 to

 a
lc

oh
ol

 a
nd

 s
m

ok
in

g,
 p

hy
si

ca
l a

ct
iv

ity
, Q

O
L

, a
nd

 h
av

in
g 

a 
ps

yc
hi

at
ri

c 
di

ag
no

si
s 

or
 p

oo
r 

m
en

ta
l f

un
ct

io
ni

ng
 w

er
e 

al
so

 e
xa

m
in

ed
 b

ut
 n

ot
 s

ig
ni

fi
ca

nt
ly

 a
ss

oc
ia

te
d 

w
ith

 w
ei

gh
t l

os
s 

an
d 

no
t 

in
cl

ud
ed

 in
 m

od
el

 3

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 19

Ta
b

le
 4

R
ac

e,
 b

as
el

in
e 

di
et

ar
y 

be
ha

vi
or

 a
nd

 p
er

ce
pt

io
n,

 a
nd

 w
ei

gh
t c

ha
ng

e 
af

te
r 

ga
st

ri
c 

by
pa

ss
 a

nd
 g

as
tr

ic
 b

an
di

ng
 s

ur
ge

ry
a

E
ff

ec
t 

of
 d

ie
ta

ry
 b

eh
av

io
r/

pe
rc

ep
ti

on
A

fr
ic

an
 A

m
er

ic
an

s 
vs

. C
au

ca
si

an
sb

H
is

pa
ni

cs
 v

s.
 C

au
ca

si
an

sc

p 
va

lu
e

p 
va

lu
e

G
as

tr
ic

 b
yp

as
s 

pa
tie

nt
s

U
na

dj
us

te
d 

fo
r 

di
et

ar
y 

be
ha

vi
or

/p
er

ce
pt

io
n

−
6.

33
 ±

 1
.4

6
<

0.
00

1
−

5.
77

 ±
 2

.3
6

0.
01

D
if

fi
cu

lty
 li

m
iti

ng
 (

0–
10

)

 
L

im
iti

ng
 p

or
tio

n 
si

ze
s

−
0.

67
 ±

 0
.2

4
−

7.
14

 ±
 1

.4
6

<
0.

00
1

−
6.

11
 ±

2.
40

0.
01

 
L

im
iti

ng
 f

at
−

0.
70

 ±
 0

.2
3

−
6.

94
 ±

 1
.4

5
<

0.
00

1
−

5.
94

 ±
 2

.3
0

0.
01

 
L

im
iti

ng
 c

ar
bo

hy
dr

at
es

−
0.

46
 ±

 0
.2

2
−

6.
66

 ±
 1

.4
5

<
0.

00
1

−
5.

91
 ±

 2
.3

6
0.

01

 
In

cr
ea

si
ng

 p
ro

te
in

−
0.

38
 ±

0.
18

−
6.

00
 ±

 1
.4

5
<

0.
00

1
−

5.
55

 ±
2.

44
0.

02

T
FE

Q
-1

8 
di

so
rd

er
ed

 e
at

in
g 

(0
–1

00
)

 
E

m
ot

io
na

l e
at

in
g

−
0.

02
 ±

 0
.0

2
7.

11
 ±

 1
.6

2
<

0.
00

1
−

6.
36

 ±
2.

41
0.

00
1

 
U

nc
on

tr
ol

la
bl

e 
ea

tin
g

−
0.

03
 ±

 0
.0

3
−

6.
75

 ±
 1

.5
2

<
0.

00
1

−
6.

07
 ±

 2
.4

0
0.

01

 
C

og
ni

tiv
e 

re
st

ra
in

t
0.

02
 ±

 0
.0

3
−

6.
40

 ±
 1

.4
7

<
0.

00
1

−
5.

75
 ±

2.
42

0.
02

G
as

tr
ic

 b
an

di
ng

 p
at

ie
nt

s

U
na

dj
us

te
d 

fo
r 

di
et

ar
y 

be
ha

vi
or

/p
er

ce
pt

io
n

−
4.

75
 ±

 1
.9

5
0.

02
2.

34
 ±

 2
.7

0
0.

38

D
if

fi
cu

lty
 li

m
iti

ng
 (

0–
10

)

 
L

im
iti

ng
 p

or
tio

n 
si

ze
s

−
0.

60
 ±

 0
.3

0
−

5.
15

 ±
 1

.9
3

0.
01

2.
24

 ±
2.

61
0.

39

 
L

im
iti

ng
 f

at
−

0.
38

 ±
0.

33
−

4.
86

 ±
 1

.9
0

0.
01

2.
43

 ±
 2

.7
2

0.
37

 
L

im
iti

ng
 c

ar
bo

hy
dr

at
es

−
0.

17
 ±

0.
32

−
4.

82
 ±

 1
.9

3
0.

01
2.

47
 ±

 2
.7

2
0.

36

 
In

cr
ea

si
ng

 p
ro

te
in

−
0.

25
 ±

 0
.2

6
−

4.
49

 ±
 1

.9
2

0.
02

2.
35

 ±
 2

.6
9

0.
38

T
FE

Q
-1

8 
di

so
rd

er
ed

 e
at

in
g 

(0
–1

00
)

 
E

m
ot

io
na

l e
at

in
g

0.
01

 ±
 0

.0
2

−
4.

76
 ±

 1
.9

5
0.

01
2.

37
 ±

2.
68

0.
38

 
U

nc
on

tr
ol

la
bl

e 
ea

tin
g

0.
02

 ±
 0

.0
3

−
4.

67
 ±

 1
.9

9
0.

02
2.

57
 ±

 2
.7

4
0.

35

 
C

og
ni

tiv
e 

re
st

ra
in

t
−

0.
03

 ±
 0

.0
4

−
4.

63
 ±

 1
.9

9
0.

02
2.

40
 ±

 2
.7

0
0.

37

a T
he

 e
st

im
at

es
 in

di
ca

te
 th

e 
pe

rc
en

t a
dd

iti
on

al
 c

ha
ng

e 
in

 w
ei

gh
t l

os
s 

as
so

ci
at

ed
 w

ith
 th

at
 f

ac
to

r 
re

la
tiv

e 
to

 th
e 

re
fe

re
nc

e 
gr

ou
p;

 f
or

 e
xa

m
pl

e,
 a

 1
-p

oi
nt

 in
cr

ea
se

 in
 d

if
fi

cu
lty

 li
m

iti
ng

 d
ie

ta
ry

 p
or

tio
n 

si
ze

 a
t 

ba
se

lin
e 

is
 a

ss
oc

ia
te

d 
w

ith
 a

 lo
w

er
 w

ei
gh

t l
os

s 
of

 0
.6

2%
. M

od
el

s 
w

er
e 

ad
ju

st
ed

 f
or

 s
ig

ni
fi

ca
nt

 c
or

re
la

te
s 

an
d 

re
le

va
nt

 c
on

fo
un

de
rs

 a
s 

de
no

te
d 

in
 T

ab
le

 3
a-

c

b E
st

im
at

es
 r

ef
le

ct
 th

e 
di

ff
er

en
ce

 in
 w

ei
gh

t l
os

s 
in

 A
fr

ic
an

 A
m

er
ic

an
s 

re
la

tiv
e 

to
 C

au
ca

si
an

s 
w

ith
 a

dd
iti

on
al

 a
dj

us
tm

en
t f

or
 f

ac
to

rs
 in

 f
ir

st
 c

ol
um

n

c E
st

im
at

es
 r

ef
le

ct
 th

e 
di

ff
er

en
ce

 in
 w

ei
gh

t l
os

s 
in

 H
is

pa
ni

cs
 r

el
at

iv
e 

to
 C

au
ca

si
an

s 
w

ith
 a

dd
iti

on
al

 a
dj

us
tm

en
t f

or
 f

ac
to

rs
 in

 f
ir

st
 c

ol
um

n

Obes Surg. Author manuscript; available in PMC 2021 January 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wee et al. Page 20

Ta
b

le
 5

C
ha

ng
e 

in
 I

W
Q

O
L

-l
ite

 s
co

re
s 

at
 1

 a
nd

 2
 y

ea
rs

 a
ft

er
 W

L
S 

re
la

tiv
e 

to
 b

as
el

in
e 

by
 s

ur
ge

ry
 ty

pe

M
ea

n 
Δ

 Q
O

L
 a

t
ye

ar
 1

M
ea

n 
Δ

 Q
O

L
 a

t
ye

ar
 2

A
dj

us
te

d 
di

ff
er

en
ce

s 
co

m
pa

re
d 

to
 C

au
ca

si
an

pa
ti

en
ts

a

A
A

H
is

pa
ni

c

M
ea

n 
± 

SD
M

ea
n 

± 
SD

E
st

im
at

e 
±

SE
p va

lu
e

E
st

im
at

e 
±

SE
p va

lu
e

G
as

tr
ic

 b
yp

as
s

 
To

ta
l

37
.4

2 
±

 1
7.

49
37

.3
3 

±
 1

8.
09

1.
26

±
2.

19
0.

56
1.

02
±

3.
25

0.
75

 
Ph

ys
ic

al
 f

un
ct

io
ni

ng
47

.6
2 

±
21

.6
0

46
.5

0 
±

22
.0

5
−

0.
35

±
2.

30
0.

88
2.

90
±

3.
41

0.
40

 
Pu

bl
ic

 d
is

tr
us

t
36

.4
0 

±
 2

4.
03

36
.7

7 
±

 2
4.

74
1.

11
±

2.
66

0.
68

5.
27

±
3.

24
0.

10

 
Se

lf
-e

st
ee

m
34

.9
9 

±
25

.5
2

34
.3

8 
±

26
.6

6
2.

62
±

3.
71

0.
48

0.
96

±
5.

22
0.

85

 
Se

x 
lif

e
25

.2
6 

±
28

.2
8

25
.6

7 
±

26
.0

3
0.

85
±

2.
85

0.
77

0.
01

±
3.

77
1.

00

 
W

or
k

27
.4

4 
±

 2
0.

00
26

.7
6 

±
 2

0.
84

−
1.

22
±

2.
13

0.
57

−
4.

68
±

3.
29

0.
15

G
as

tr
ic

 b
an

di
ng

 
To

ta
l

21
.0

3 
±

 1
4.

76
23

.8
5 

±
 1

7.
57

−
1.

38
±

2.
83

0.
63

3.
71

±
4.

72
0.

43

 
Ph

ys
ic

al
 f

un
ct

io
ni

ng
28

.4
0 

±
 1

8.
38

31
.1

8 
±

 2
1.

57
−

2.
17

±
3.

66
0.

55
2.

69
±

4.
04

0.
51

 
Pu

bl
ic

 d
is

tr
us

t
18

.1
8 

±
20

.1
9

22
.1

7 
±

21
.1

0
−

3.
17

±
4.

02
0.

43
6.

98
±

6.
76

0.
30

 
Se

lf
-e

st
ee

m
19

.5
0 

±
20

.2
4

21
.7

2 
±

22
.3

7
1.

02
±

3.
06

0.
74

5.
45

±
6.

14
0.

38

 
Se

x 
lif

e
12

.3
5 

±
20

.1
2

14
.1

3 
±

24
.6

1
−

1.
27

±
3.

33
0.

70
2.

37
±

5.
61

0.
67

 
W

or
k

14
.1

2 
±

 1
8.

56
18

.7
4 

±
21

.6
4

0.
40

±
3.

05
0.

90
−

4.
77

±
4.

77
0.

32

a A
ll 

m
od

el
s 

w
er

e 
ad

ju
st

ed
 b

y 
si

te
 a

lo
ng

 w
ith

 a
ge

, s
ex

, e
du

ca
tio

n,
 in

co
m

e,
 m

ar
ita

l s
ta

tu
s,

 s
ur

ge
ry

 ty
pe

 a
nd

 b
as

el
in

e 
Q

O
L

Obes Surg. Author manuscript; available in PMC 2021 January 08.


	Abstract
	Introduction
	Methods
	Study Sample, Recruitment, and Data Collection

	Measures
	Demographic Factors
	Body Weight, Weight Change, and Other Clinical Measures
	Quality of Life
	Health Behaviors
	Data Analysis

	Results
	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

