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Abstract

BACKGROUND—Limited data guide the prediction of weight loss success or failure following 

bariatric surgery according to pre-surgery factors. There is significant variation in weight change 

following bariatric surgery and much interest in identifying pre-operative factors that may 

contribute to these differences.

OBJECTIVE—This report evaluates the associations of a comprehensive set of baseline factors 

and three-year weight change.

SETTING—Ten hospitals in six geographically diverse clinical centers in the United States.

METHODS: PARTICIPANTS and INTERVENTIONS—Adults undergoing a first bariatric 

surgical procedure as part of clinical care by participating surgeons were recruited between 2006 

and 2009. Participants completed research assessments utilizing standardized and detailed data 

collection on over 100 preoperative and operative parameters for individuals undergoing Roux-en-

Y gastric bypass (RYGB) and laparoscopic adjustable gastric banding (LAGB). Weight was 

measured 3 years following surgery.

METHODS: MAIN OUTCOME MEASURES—Percent weight change for RYGB or LAGB 

from baseline to 3 years was analyzed as both a continuous and dichotomous outcome with cut 

points at 25% for RYGB and 10% for LAGB. Multivariable linear and logistic regression models 

were used to identify independent baseline predictors of the continuous and categorical outcomes, 

respectively.

RESULTS—The median weight loss 3 years following surgery for RYGB (n=1513) participants 

was 31.5% (IQR: 24.6%–38.4%; range, 59.2% loss to 0.9% gain) of baseline weight and 16.0% 

(IQR: 8.1%–23.1%; range, 56.1% loss to 12.5% gain) for LAGB (n=509) participants. The median 

age was 46 years for RYGB and 48 years for LAGB; 80% of RYGB participants and 75% of 
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LAGB participants were female; and the median baseline Body Mass Index (BMI) was 46 kg/m2 

for RYGB and 44 kg/m2 for LAGB. For RYGB, Black participants lost 2.7% less weight 

compared to Whites and participants with diabetes at baseline had 3.7% less weight loss at year 3 

than those without diabetes at baseline. There were small but statistically significant differences in 

weight change for RYGB in those with abnormal kidney function and current or recent smoking. 

For LAGB participants, those with a large band had 75% greater odds of experiencing less than 

10% weight loss after adjusting for BMI and sex.

CONCLUSIONS—Few baseline variables were associated with three year weight change and the 

effects were small. These results indicate that baseline variables have limited predictive value for 

an individual’s chance of a successful weight loss outcome following bariatric surgery.

TRIAL REGISTRATION—NCT00465829, ClinicalTrials.gov
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INTRODUCTION

Given its cost and potential risks, there is considerable interest in identifying those 

individuals more or less likely to benefit from bariatric surgery. The Longitudinal 

Assessment of Bariatric Surgery consortium (LABS) has previously identified significant 

variation in weight loss in a large cohort of people undergoing Roux en Y Gastric bypass 

(RYGB, n=1738) or laparoscopic adjustable gastric banding (LAGB, n=610).(1) This report 

from LABS seeks to examine a comprehensive set of baseline variables and their association 

with weight change three years following surgery. Among the major priorities for LABS is 

to determine patient, procedure, and provider characteristics associated with weight, and 

with medical, surgical, and behavioral outcomes, including incidence and remission of co-

morbid conditions, following bariatric surgery.(2) LABS created a detailed and 

comprehensive database, including a wide range of baseline factors within many different 

domains including demographics, health status, eating and physical activity behaviors, and 

many others. Variables in the database are measured in a standardized way across LABS 

sites.(2) An important question is whether baseline demographic or clinical characteristics 

predict weight loss success or failure.

Various predictors of weight change following bariatric surgery have been suggested by 

prior reports in several case series studies, mostly after RYGB, with variable magnitudes of 

effects. (3–7) These studies have identified that lower body mass index (BMI) or starting 

weight, larger waist circumference, younger age, White race, lower hemoglobin A1c and 

either lower or higher triglyceride values (in different studies) were associated with greater 

weight loss. Large pouch size and diabetes were also found to be independently associated 

with poor weight loss 12 months following RYGB.(3,6) Other studies show that White 

individuals, as compared to non-Whites, experience significantly greater weight loss at both 

6 months and 2 years following RYGB.(8–10) A multi-institutional study examined 1168 

RYGB cases and found that initial weight and sex were the only independent predictors of 

weight loss outcomes with an advantage for females.(11) A recent report for RYGB 
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examined common clinical variables associated with weight loss and found 12 variables 

associated with weight loss at different time points after surgery.(12) Several of these 

confirmed associations of previously reported factors (initial BMI, age, diabetes, smoking 

status) and others were new (iron deficiency, liver fibrosis).(12)

For LAGB, one study of 380 people with a median of 5 years follow up showed that older 

age, binge eating disorder, and sweet eating behavior were predictors of lower weight loss 

outcomes.(13) Other studies in people undergoing LAGB have shown at 1 and 3 year time 

points that older individuals, males, those with higher pre-surgery BMI, and hyper-

insulinemia were predictors of poorer weight loss(14,15) and those who used alcohol 

regularly before surgery or who have a history of substance abuse may experience more 

weight loss.(15,16) A systematic review and meta-analysis including 115 articles was 

published in 2012 that focused on preoperative psychosocial factors and their association 

with weight loss after bariatric surgery.(17) The authors found that mandatory preoperative 

weight loss may be positively associated with weight loss (7 of 14 studies); while pre-

surgery body mass index (BMI) (37 of 62 studies), super obesity (BMI >50) (24 of 33 

studies), and personality disorders (7 of 14 studies) had negative associations with weight 

change.(17) The overall conclusions from this systematic review and meta-analysis were that 

further studies were needed to investigate whether preoperative factors can predict a 

clinically meaningful difference in weight loss after bariatric surgery and that identifying 

predictive factors may help to improve patient selection.

The aim of this report is to present a comprehensive analysis of baseline variables collected 

in LABS-2 to assess their association with weight outcomes at three years.

METHODS

PARTICIPANTS

The Longitudinal Assessment of Bariatric Surgery-2 (LABS-2), one of the studies in LABS, 

is an observational cohort study of 2458 adults undergoing an initial Roux-en-Y gastric 

bypass (RYGB), laparoscopic adjustable gastric band (LAGB) or other bariatric procedure 

at 10 centers across the United States.(2) Participants (1738 RYGB, 610 LAGB, 110 other 

procedure) underwent surgery between March 2006 and April 2009 (Figure 1). This report 

utilized data collected preoperatively and up to 3 years following surgery. Details regarding 

data collection, cohort characteristics, and 3 year results have been previously 

published.(1,18) The institutional review boards at each center approved the protocol and 

consent forms. LABS is registered at ClinicalTrials.gov (NCT00465829).

WEIGHT CHANGE

Weight change is reported as the percent change from baseline and was measured within 30 

days prior to surgery and 3 years following surgery. During in-person follow-up visits, 

weight was measured using a standard protocol on a study-purchased standard scale (Tanita 

Body Composition Analyzer, model TBF-310). If a protocol weight was not obtained, 

weight was measured by research or medical personnel on a non-study scale. If neither of 

these weights were available, a self-reported weight was used. Differences between 
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measured and self-reported weights in this cohort were small, and did not systematically 

differ by measured BMI or degree of postoperative weight change. The average degree of 

underreporting by self-report was 0.7 kg for women and 1.0 kg for men.(19) The 36 

participants whose initial bariatric procedure was subsequently reversed or revised to a 

different bariatric procedure before the 3 year weight measurement were excluded from this 

analysis. Women in their second or third trimester of pregnancy and those up to 6-months 

post-partum when weighed at year 3 were also excluded from analyses.

Three year weight change was analyzed as both a continuous and dichotomous outcome. 

Based on previous literature, u points for dichotomous weight change were chosen at 10% 

for LAGB and 25% for RYGB.(20–22)

PREDICTORS

Table 1 lists the 113 RYGB and 107 LAGB preoperative and operative potential predictive 

factors that were investigated. Demographics (age, gender, race, ethnicity, and marital 

status) were collected by self-report; as were socioeconomic variables (education, work for 

pay, work night or evening shifts, and annual household income). The work productivity and 

activity impairment questionnaire (WPAI),(23) general health version, was used to assess the 

impact of health problems on work productivity and regular daily activities outside of work.

Anthropometrics (preoperative body mass index (BMI), neck circumference, and waist 

circumference) were assessed within 30 days of surgery by trained personnel following 

standardized protocols. Sagittal abdominal diameter was collected at the time of surgery by 

the surgeon. BMI at age 18 was collected by self-report and was only used in this analysis if 

the participant was at least 70% sure of their height and weight at age 18.(24)

Preoperative weight loss 3-months before surgery was self-reported as was having been on a 

special preoperative diet. Participants were considered to be on a special preoperative diet if 

they reported that they “usually” or “always” followed an advised special preoperative diet. 

Participants were not on a special preoperative diet if they followed the advised diet less 

frequently or were not advised to follow a special preoperative diet.

Frequency of self-weighing was self-reported. Participants were considered to regularly see 

a nutritionist/dietitian or trainer/exercise specialist if they self-reported seeing a specialist at 

least 6 times in the 6-months prior to surgery. Participants self-reported the frequency of 

different weight loss practices (e.g. count fat grams, kept a food diary). Participants were 

identified as engaging in the practice if they reported doing so for the last 26 weeks prior to 

surgery.

Quality of life was assessed using the Short Form 36-item Health Survey (SF-36) and the 

Impact of Weight on Quality of Life–Lite (IWQOL-lite) questionnaire. Interpersonal support 

was assessed using the Interpersonal Support Evaluation List (ISEL). In addition to these 

standardized measures, participants were also asked, “During the past 6 months, how 

important has your weight or shape been in how you feel about or evaluate yourself as a 

person – as compared to other aspects of your life, such as how you do at work, as a parent, 

or how you get along with other people?” Depression symptoms over the past week were 
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measured with the Beck Depression Inventory (BDI), version 1.(25) Participants self-

reported currently taking prescription medications for psychiatric or emotional problems and 

whether or not they attended counseling for psychiatric or emotional problems in the past 

12-months. Binge eating disorder, loss of control eating, night eating syndrome, and bulimia 

nervosa were assessed via a self- reported questionnaire. Detailed definitions have been 

reported previously.(26) Alcohol use disorder, defined previously, and the frequency of 

alcohol use were based on self-report.(27) Current or recent smoking status (smoker in the 

previous year) and illegal drug use were also based on self-report.

Eating behaviors were assessed via a self-administered questionnaire. The form assessed the 

frequency of eating each type of meal per week (breakfast, lunch, and dinner), frequency of 

total snacks/meals per day, frequency of eating meals at fast food and non-fast food 

restaurants, frequency of continuing to eat when no longer hungry or full. Participants were 

identified as having regular meals if they had the meal 6 to 7 times per week. The form also 

asked, “During the past 6 months, have you had times when you eat continuously during the 

day or parts of the day without planning what and how much you would eat?”, a question 

designed to address grazing.(26)

As a measure of walking capacity, the time to complete the 400 meter long distance corridor 

walk, was recorded by trained study personnel.(28)

Definitions of asthma, urinary incontinence, severe walking limitation, venous edema, 

pulmonary hypertension, sleep apnea, hypertension, hyperlipidemia, diabetes, and abnormal 

kidney function have been published.(18) Low high-density lipoprotein cholesterol (HDL) 

was defined as less than 40 mg/dL and high triglycerides as fasting level of 200 mg/dL or 

greater. A LABS-certified clinical researcher used the best available information (patient 

interview or medical records) to determine the presence, absence, or history of 

cardiovascular disease (ischemic heart disease, congestive heart failure or stroke). Pain, 

stiffness and physical function related to osteoarthritis of the knee and hip was assessed 

using the overall scores of the Western Ontario and McMaster Universities osteoarthritis 

index (WOMAC).(29) Participants who self-reported having back or leg pain that was “very 

bothersome” or “extremely bothersome” in the past 4 weeks were identified as having 

musculoskeletal pain as were individuals who were taking opioids or steroids.

Laboratory values (total cholesterol, insulin, proinsulin, c-peptide, high sensitivity C 

reactive protein, ALT, AST, ghrelin, and leptin) were measured in a central laboratory.

Women’s health variables, polycystic ovary syndrome (PCOS) and menopause status were 

collected by self-report. Prescription estrogen was collected by self-report and by reviewing 

medical records.

Participants were asked to report their expectations about weight loss, specifically, a weight 

that they might not be particularly happy with, but could accept as their final weight 

following surgery. For analyses this expectation was converted to an acceptable percent 

weight loss from baseline.
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Various gastric bands used in the surgical procedures were categorized as ‘large’ or ‘small’ 

depending on the band type and size recorded by the LABS-certified surgeon who 

performed the LAGB procedure. LABS-certified surgeons also reported RYGB procedure 

details: laparoscopic or open procedure, length of staple line as a measure of pouch size, 

type of stapling line, use of banding or ring, route of alimentary limb position, length of 

biliopancreatic limb, and length of alimentary limb.

STATISTICAL ANALYSIS

For RYGB and LAGB separately, descriptive statistics summarize three year weight change 

and baseline predictors. Frequencies and percentages are reported for categorical data. 

Medians and interquartile ranges (IQR) are reported for continuous data.

Simple linear and logistic regression models were used to investigate the relationship of 

each baseline predictor in Table 1 with three year weight change and dichotomous three year 

weight change, respectively, for each procedure using all available observations.

Multivariable linear and logistic regression models were constructed separately for each 

procedure to ascertain the statistical significance of independent baseline predictors of 

continuous and dichotomous three year weight change, respectively. Predictors that only 

apply to women (PCOS, menopause status, and prescription estrogen), only apply to 

participants who did not work night or evening shifts (night eating syndrome), and those that 

only applied to participants who were currently working (WPAI overall work impairment 

score) were included only in models restricted to those subgroups. Values for missing 

baseline predictors were imputed using multivariate imputation by chained equations.(30) 

For each procedure separately, imputation models were constructed for each predictor with 

missing data. Each imputation model included variables with a measure of association of 0.1 

or greater with the predictor being imputed (using complete cases) or with the corresponding 

missing data indicator for that variable. The measures of association were Pearson’s 

correlation for continuous, binary, and ordinal variables, and Cramer’s V for nominal 

variables.

Variables that could be in the imputation model were removed from consideration if they 

were missing for at least 50% of those for whom imputation was needed. Three year percent 

weight change, site, age, sex, and baseline BMI were included in every imputation model. 

Surgery related variables were not used in the imputation models of non-surgery variables 

and only surgery related variables could be used to impute surgery variables. For each 

procedure, 100 completed datasets were generated.

Imputed values were inspected for implausible values by comparing the distributions of 

imputed and observed values. The potential impact of imputed data on the results was 

assessed by calculating the proportion of variation due to missing data for each unadjusted 

result and by comparing the unadjusted coefficient estimates of each predictor using the 

observed data and the observed plus imputed data.

Only participants with weight recorded at year three were included in the multivariable 

models. The multivariable linear regression models for three year weight change were 
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constructed separately for each procedure by applying the Least Absolute Shrinkage and 

Selection Operator (LASSO),(31) specifically the group LASSO(32) to each completed 

dataset for each type of procedure. The LASSO algorithm relies on a penalty to set the 

parameters of the least important independent variables to zero. This analysis used the 

penalty factor that gave the model with the smallest squared prediction error with 5-fold 

cross-validation. Predictors with non-zero parameter estimates in each of the completed 

datasets were selected for the multivariable model for both RYGB and LAGB. The selected 

model was then fit to each completed dataset and the results combined following standard 

multiple imputation rules.

The same variables and model-building approach was used for multivariable logistic 

regression models with dichotomous dependent variables for weight change, i.e., weight 

change categories of at least vs. less than 25% weight loss for RYGB and at least vs. less 

than 10% for LAGB, using the maximum C-statistic as the criterion for the penalty factor 

and selecting the predictors with non-zero parameter estimates in each of the completed 

datasets. C-statistics range from 0 to 1, where C-statistic = 0.5 indicates that the model 

prediction for low weight loss is no better than chance.

The same model building strategies were used for analyses restricted to women only 

(including independent measures of women’s health), to employed participants (including 

measures of work productivity), and to day time workers (including night eating syndrome). 

Model diagnostics were performed to check for outliers and influential observations and to 

verify model assumptions. No outliers or influential observations were identified and all 

model assumptions were reasonable.

Analyses were conducted using R (version 3.0.2), including the mice package(30) and the 

SGL package.(32) All reported P-values are two-sided. P-values less than 0.05 are considered 

to be statistically significant.

RESULTS

Among the participants included in this analysis the observed median percent weight loss 3 

years after surgery for participants who underwent RYGB was 31.5% (IQR, 24.6%-38.4%; 

range, 59.2% loss to 0.9% gain) of baseline weight and 16.0% (IQR, 8.1%-23.1%; range, 

56.1% loss to 12.5% gain) for LAGB. The actual median 3-year weight loss was 40 kg 

(IQR, 31–52; range, 110 loss to 1 gain) for RYGB and 20 kg (IQR, 10–29; range, 75 loss to 

20 gain) for LAGB. The median age was 46 years for RYGB and 48 years for LAGB; 80% 

of RYGB participants and 75% of LAGB participants were female; and the median BMI 

was 46 kg/m2 for RYGB and 44 kg/m2 for LAGB. As shown in Figure 1, 3 years after 

surgery weight was obtained for 1513 (91%) participants who underwent RYGB and 509 

(93%) participants who underwent LAGB.

The unadjusted effects of each baseline measure shown in Table 1 are reported in eTables 1 

and 2 for RYGB and LAGB, respectively. Unadjusted results for RYGB identified age, sex, 

race, BMI, neck circumference, self-weighing frequency, current or recent smoking within 

the last year, eating breakfast or all 3 daily meals regularly, frequently eating when feeling 
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full, diabetes, hyperlipidemia, abnormal kidney function, and having higher weight loss 

expectations were significantly associated with weight change with differences in weight 

change ranging from 3.2% more weight loss among smokers to 4.4% less weight loss for 

those participants with diabetes prior to surgery. Most of the other unadjusted effects were 

small. For example, those with higher expectations for an acceptable post-surgery weight 

change lost 1.2% more weight than those with lower expectations and those who weighed 

themselves more often (weekly) lost 1.7% less weight, on average, than those who did so 

less frequently. Older RYGB participants, males, and Blacks lost less weight. Similarly, for 

LAGB participants the unadjusted effects were significant for sex, ethnicity, alcohol 

problems, weight loss expectations, and band size.

The multivariable linear regression model for RYGB participants presented in Table 2. 

Abnormal kidney function was associated with 2.3% more weight loss and current or recent 

smoking was associated with 2.6% greater weight loss. Black participants lost 2.7% less 

weight when compared to Whites. Participants with diabetes at baseline had 3.7% less 

weight loss at year 3 compared to participants without diabetes at baseline, on average. The 

use of meal replacements as a weight loss practice in the year leading up to surgery was 

associated with 3.0% more weight loss. Other factors that were statistically significant such 

as neck circumference, age, eating when full, self-weighing, weight loss expectations, and 

emotional counseling ranged in magnitude from 0.2% less weight loss for each centimeter 

larger neck circumference and 0.6% less weight loss (per 10 years of age) to 1.6% more 

weight loss (eating beyond feeling full). Of note, then model explains only 14% of the 

variability in 3 year weight loss R2=0.14.

For the dichotomous outcome the selected model had a c-statistic of 0.65 (Table 2) 

indicating that the dichotomous model does a poor job discriminating between those with 

and without less weight loss. For those participants with diabetes at baseline, the odds ratio 

for losing less than 25% of baseline weight was 2.58 (2.03, 3.28 95%CI, p< 0.001).

In the linear model for those undergoing LAGB there were no predictors that were 

consistently important in every completed dataset and the only predictor always identified in 

the dichotomous model was band size. Participants with a large band had 90% greater odds 

of losing less than 10% of their initial weight. After adjusting for age and baseline BMI, 

participants with a large band had 75% greater odds of losing less than 10% of their baseline 

weight (C-statistic 0.58, for both models).

DISCUSSION

The most consistent baseline variables associated with weight change were diabetes among 

those who underwent RYGB and band size for those undergoing LAGB. Despite the 

relatively large sample size in LABS-2, and the breadth of baseline factor data collected, a 

predictive model to adequately explain variability in weight change did not emerge.

Nevertheless, there is much to learn from these results. The importance of initial weight or 

BMI as a predictive factor, as shown in prior studies, was not confirmed in the final 

multivariable model.(4,6,7,12) The impact of older age found in other studies was confirmed 
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in the final model for RYGB but the effect was small (less than 1% weight difference for a 

difference of 10 years) while the lack of a difference in weight change by sex was contrary 

to prior studies.(4,6,7) As in prior studies White race was confirmed to be associated with 

more weight loss compared to Blacks for those undergoing RYGB but the effect was small 

(2.7%).(4,8–10) There were some comorbid effects for those undergoing RYGB with diabetes 

(less weight loss) and abnormal kidney function (more weight loss). The association of 

diabetes with less weight loss for RYGB was in the same direction as in prior studies but the 

magnitude, overall, was smaller(3,5,7,12) and it is possible that the enhanced weight loss with 

kidney disease is perhaps a function of diuresis or other medication use in those individuals. 

There was not a significant association of any measured technical aspect of the RYGB on 

predicted weight loss, contrary to prior single reports indicating such effects.(3,33) Band size 

was found to be significant for LAGB with those having large bands more likely to lose less 

weight. Smoking was associated with more weight loss in the RYGB model and alcohol use 

disorder was associated with more weight loss for the LAGB in unadjusted analysis. Though 

these behaviors may act in some way to contribute to weight loss or be associated with 

unmeasured factors that are, they cannot be condoned as their negative health effects likely 

far outweigh any positive effects on weight loss, which are small. Such behaviors may occur 

after bariatric surgery, and clinicians must be vigilant for such behaviors in the post 

operative period.(16,27,34)

The negative findings of this study are of clinical importance. Mandated preoperative weight 

loss prior to bariatric surgery has been advocated in many publications and guidelines(35–40) 

but was not associated with 3 year weight change for either procedure. According to these 

results, that practice should be abandoned if it is required because of its presumed relation to 

post- operative weight loss. Mental health factors, quality of life, interpersonal support 

measures, and physical functioning did not predict weight change in these analyses, which 

raises questions concerning the relevance of routine mental health screening prior to 

bariatric surgery, again if it is considered to be necessary for optimum weight loss after 

surgery.(41–43) Weight loss practices, eating behaviors, and weight loss expectations prior to 

surgery were not found to be associated with meaningful changes in weight loss post-

surgery either. For example, more frequent self-weighing before operation was associated 

with less weight loss afterwards, in contrast to well- characterized non-surgical weight loss 

advice and guidelines.(44–47) It is possible that there were changes in these variables (mental 

health, quality of life, behaviors) after surgery that were related to weight loss, but 

identifying such factors is beyond the scope of this investigation which attempts to identify 

factors prior to surgery that can help predict who will be more successful with respect to 

post-operative weight loss.

A limitation of the LABS cohort is that it is non-randomized and surgeon selection bias may 

exist. For example, surgeons may select for patients with a behavioral predisposition 

towards greater weight loss based upon prior successful preoperative weight loss efforts or 

other ill-defined factors which may confound the results of this study. However, this is 

likely to be the case in all surgical practices, and not unique to LABS. In that sense, the 

results from this investigation should be relevant in clinical practice. A strength of LABS is 

the large well characterized, multi-center cohort that has been carefully studied and 
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characterized in a standardized way with data collected at baseline on a broad range of 

potential predictor variables.

In conclusion, we report a thorough analysis of a comprehensive set of potential baseline 

predictive factors on three year weight change and find few parameters that might be useful 

as predictors of weight loss success or failure following RYGB or LAGB. However, a 

combination of several of these small, independent effects together in an individual might 

result in a larger and more clinically important difference in weight change. For example, 

the relatively small subset of individuals undergoing a RYGB who are Black, non-smokers, 

with pre-operative diabetes may be at higher risk for weight loss failure. In addition, 

baseline clinical characteristics, as a group, are poor predictors of weight loss after bariatric 

surgery that are not particularly useful to select or deny surgical care for patients based on 

anticipated weight loss.

The small effect sizes of the few variables that do predict greater or less weight loss may 

identify small cohorts of individuals that have substantially different weight change than the 

“typical” patient. However, post operative behaviors and events may be more predictive and 

are the next targets for investigation. Identifying pre-operative factors for surgical weight 

loss may be helpful to enhance clinical decision-making for individuals considering bariatric 

surgery, but this analysis of LABS-2 baseline parameters demonstrates this is an elusive 

goal.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Glossary

ALT alanine transaminase

AST aspartate transaminase

BDI Beck Depression Inventory
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BMI Body Mass Index

GED General Equivalency Diploma

HDL high-density lipoprotein cholesterol

HS high school

ISEL Interpersonal Support Evaluation List

IQR interquartile ranges

IWQOL-lite Impact of Weight on Quality of Life-Lite

LABS Longitudinal Assessment of Bariatric Surgery

LAGB laparoscopic adjustable gastric banding

LASSO Least Absolute Shrinkage and Selection Operator

PCOS polycystic ovary syndrome

RYGB Roux-en-Y gastric bypass

SE standard error

SF-36 Short Form 36-item Health Survey

WOMAC Western Ontario and McMaster Universities osteoarthritis index

WPAI work productivity and activity impairment questionnaire
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Figure 1. 
Participants and weight measurements
aWeights of women in their second or third trimester and those up to 6-months postpartum 

were excluded from analyses.
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Table 1

Potential preoperative and operative predictors of weight loss at year 3

Demographics

Eating Behaviors

Laboratory Values

Age

Gender

Race Ethnicity Marital status

Socioeconomic

Eat breakfast regularly

Eat lunch regularly

Eat dinner regularly

Eat breakfast, lunch, dinner regularly

Number of times eat per day

Number of restaurant meals per week

Number of fast food meals per week

Eat when feel full, more than once a week Eat when not hungry, more than once a week

Eat continuously during the day or part of the day

Binge eating

Preoperative Weight Change

Total cholesterol

Insulin

Proinsulin C-peptide

High-sensitivity C-reactive protein ALT

AST

Ghrelin Leptin

Comorbidities

Education

Work for pay

Work night or evening shifts

Annual household income

Work Productivity and Activity Impairment Percent of overall work impaired

 Percent of daily activity impaired

Anthropometrics

Asthma

Abnormal kidney function Cardiovascular disease Diabetes

Dyslipidemia components

 Hyperlipidemia Low HDL

 High triglycerides

Hypertension

Musculoskeletal pain Pulmonary hypertension Severe walking limitation Sleep apnea

Urinary incontinence
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Venous edema

WOMAC Osteoarthritis index Overall knee score

 Overall hip score

Women’s Health

Special preoperative diet

Preoperative weight loss

Quality of Life and Interpersonal Support

Preoperative body mass index

Neck circumference Waist circumference

Sagittal abdominal diameter

Body mass index at age 18

Alcohol, Smoking, and Illegal Drugs

Short Form 36-Item Health Survey

 Physical component summary Mental component summary Physical functioning

 Role-physical

 Bodily pain General health Vitality

 Social functioning

 Role-emotional Mental health

Impact of Weight on Quality of Life – lite Overall

 Work

 Physical functioning Public distress

 Sex life

 Self-esteem

Interpersonal Support Evaluation List

 Overall Appraisal Belonging Tangible

Importance of weight and shape on self-worth

Behavioral

Alcohol use disorder

Frequency of drinking alcohol Current or recent smoker Illegal drug use

Weight Loss Practices

Self-weigh at least weekly

See nutritionist or dietitian

See personal trainer or exercise specialist Kept a food diary

Number of dietary changes

Counted fat grams Decreased fat intake

Reduced number of calories eaten Used a very low calorie diet

Cut out between-meal-snacking Eaten fewer high carbohydrate foods Eaten special low calorie diet foods Eaten or drank meal replacements

Increased fruits and vegetables

Cut out sugar-sweetened beverages

Physical Function

Polycystic ovary syndrome

Menopause Prescription estrogen

Expectations
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Acceptable percent weight loss

Laparoscopic Adjustable Gastric Band

Gastric Band size

Roux-en-Y Gastric Bypass

Laparoscopic or open procedure

Length of staple line Type of stapling line Banding or ring used

Route of alimentary limb ascension Length of biliopancreatic limb Length of alimentary limb

Beck Depression Inventory

Medication for psychiatric or emotional problems

Counseling for psychiatric or emotional problems Binge eating disorder

Loss of control eating

Night eating syndrome

Bulimia nervosa

Time to complete 400 meter corridor walk
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Table 2

RYGB baseline multivariable prediction models of three year weight change

Difference in Percent Weight Change at Year 3a

Difference 95% CI P-value

Age, per 10 years 0.55 (0.06, 1.03) 0.03

Race 0.004

 White (reference)

 Black 2.68 (1.09, 4.27)

 Other 0.18 (−2.41, 2.77)

Baseline BMI, per 5 kg/m2 −0.32 (−0.80, 0.15) 0.18

Neck circumference, per 1 cm 0.19 (0.06, 0.31) 0.003

Abnormal kidney function −2.31 (−4.27, −0.35) 0.02

Diabetes 3.68 (2.58, 4.78) <0.001

AST, per 10 IU/L −0.31 (−0.59, −0.02) 0.04

Leptin, per 5 ng/mL −0.14 (−0.28, 0.00) 0.04

Counseling for psychiatric or emotional problems 1.51 (0.32, 2.70) 0.01

Current or recent smoker −2.63 (−4.05, −1.21) <0.001

Eat breakfast regularly 0.88 (−0.17, 1.92) 0.10

Eat when feel full, more than once a week −1.62 (−2.74, −0.50) 0.005

Number of times eat per day 0.052

 1 – 2 (reference)

 3 – 4 −0.08 (−2.15, 1.98)

 5 – 6 1.06 (−1.01, 3.13)

 7 or more 2.08 (−0.36, 4.52)

Eaten or drank meal replacements 2.97 (0.10, 5.84) 0.04

Self-weigh at least weekly 1.28 (0.26, 2.30) 0.01

Acceptable percent weight loss, per 5% −0.82 (−1.20, −0.45) <0.001

Odds Ratio of less than 25% Weight Loss at Yearb

Odds Ratio 95% CI P-value

Diabetes 2.58 (2.03, 3.28) <0.001

Acceptable percent weight loss, per 5% 0.83 (0.77, 0.90) <0.001

a
Negative numbers indicate that the group, on average, achieved greater weight loss while positive numbers indicate relatively less weight loss.

b
Odds ratios greater than 1 indicate that the group is more likely to not lose at least 25% of baseline weight, on average.
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