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Abstract

Background—Studies of the impact of pre-surgery weight loss and lifestyle preparation on 

outcomes following bariatric surgery are needed.

Objective—To evaluate whether a pre-surgery behavioral lifestyle intervention improves weight 

loss through 24-months post-surgery.

Setting—Bariatric Center of Excellence at a large, urban medical center.

Methods—Candidates for bariatric surgery were randomized to a 6-month behavioral lifestyle 

intervention or to 6 months of usual pre-surgical care. The lifestyle intervention consisted of 8 

weekly face-to-face sessions followed by 16 weeks of face-to-face and telephone sessions prior to 

surgery; the intervention also included 3 monthly telephone contacts after surgery. Assessments 

were conducted at 6-, 12- and 24-months post-surgery.

Results—Participants who underwent surgery (n = 143) were 90.2% female and 86.7% White. 

Average age was 44.9 years, and average BMI was 47.5 kg/m2 at study enrollment. At follow-up, 

131 (91.6%), 126 (88.1%), 117 (81.8%) patients participated in the 6-, 12- and 24 month 

assessments, respectively. Percent weight loss from study enrollment to 6- and 12-months post-

surgery was comparable for both groups, but at 24-months post-surgery, the lifestyle group had 
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significantly smaller percent weight loss than the usual care group (26.5% vs. 29.5%, respectively, 

p = 0.02).

Conclusions—Pre-surgery lifestyle intervention did not improve weight loss at 24 months post-

surgery. Findings raise questions about the utility and timing of adjunctive lifestyle interventions 

for bariatric surgery patients.
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Introduction

There has been debate as to whether patients should be required to complete pre-surgery diet 

and lifestyle modification programs immediately prior to bariatric surgery. Although pre-

bariatric surgery weight loss has been associated with fewer perioperative complications, 

shorter operative time, less blood loss, and shorter hospital stays,(1) questions persist about 

the post-surgery benefits. To date, there has been little evidence to support the positive 

impact of pre-surgery weight loss on post-surgery outcomes.(2–4) If pre-surgery weight loss 

does not enhance longer-term post-surgery outcomes, mandatory supervised dieting may 

pose an unnecessary barrier to surgery.(5) However, if pre-surgery weight loss is associated 

with improved post-surgery outcomes, implementation and addtional evaluation of pre-

surgical diet and lifestyle modification programs is indicated.

We are aware of only one prospective, randomized trial evaluating the impact of pre-surgery 

weight loss on post-surgery weight loss.(6) In that trial, patients instructed to lose at least 

10% of their excess body weight prior to surgery had greater weight loss three months after 

Roux-en-Y gastric bypass (RYGP) than patients who did not receive this instruction, but 

differences in weight loss by group were not sustained at 6 months6 or 1 year after 

surgery.(7) However, the trial did not utilize a standardized behavioral lifestyle intervention, 

and was restricted to one surgical procedure, which limits generalizability of findings.

Behavioral lifestyle programs have been studied extensively in nonsurgical samples and lead 

to loss of 5 to 10% of initial body weight among extremely obese individuals,(8,9) suggesting 

their potential utility as a pre-surgery intervention. Thus, we conducted a randomized, 

controlled trial to evaluate the efficacy of a pre-surgery behavioral lifestyle program in 

promoting post-surgery weight loss and minimizing complications in comparison to usual 

care, which consisted of participation in any physician-supervised diet program. Initial 

results supported the hypothesis that the behavioral lifestyle intervention would be 

associated with greater weight loss among patients relative to those receiving usual care 

prior to surgery.(10) The intervention group lost more weight [8.3 ± 7.8 kg vs. 3.3 ± 5.5 kg, p 

< 0.0001] and was more likely to lose at least 5% of initial body weight than the usual care 

group (OR = 4.98, p < 0.0001).

In this report of longer-term results from the randomized, controlled trial, we examined the 

impact of the pre-surgery lifestyle intervention on weight loss at 6-, 12- and 24-months post-

surgery, as well as its impact on 30-day major adverse events among patients undergoing 
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RYGB or laparoscopic adjustable gastric banding (LAGB). We also explored whether pre-

surgical weight loss, independent of intervention, was associated with post-surgery 

outcomes.

Materials and Methods

Design, participants, and setting

We conducted a randomized, controlled trial between January 2008 and March 2013. The 

study was approved by the local Institutional Review Board (IRB) and registered at 

ClinicalTrials.gov (identifier: NCT00623792). Initial results have been reported 

previously,10 and longer-term outcomes are reported here.

Participants were at least 18 years of age and seeking surgery through a Bariatric Center of 

Excellence at a large, urban medical center. Exclusion criteria included: 1) Intellectual 

disability or psychosis; 2) Previously diagnosed genetic obesity syndrome; 3) Participation 

in a weight management program in the 6 months prior to study enrollment; 4) Uncontrolled 

psychiatric symptomatology sufficiently severe upon screening to require immediate 

treatment; 5) Pregnant or lactating in the previous 6 months; 6) Taking a medication known 

to affect body weight (e.g., second generation antipsychotics) during the previous 6 months; 

8) Previous weight loss surgery; 9) Medical condition requiring a specialized preoperative 

regimen (e.g., nonambulatory individuals, chronic obstructive pulmonary disease requiring 

oxygen, BMI over 70 kg/m2 requiring a low energy liquid diet as per the Center’s practice 

algorithm); and 10) Participation in a conflicting research protocol.

After completing a baseline assessment, 240 surgery candidates were randomized to study 

conditions (1:1) by permuted block randomization with a block size of 4, stratified by BMI 

(< or > 50 kg/m2); the allocation sequence was generated by the study statistician. 

Participants were assigned by study staff to a 6-month behavioral lifestyle intervention or 

usual pre-surgery care (completion of a 6-month physician-supervised diet and activity 

program as required for approval for surgery).

Behavioral lifestyle intervention and assessments

The pre-surgery intervention has been previously described in detail.(11) In brief, the 

intervention included state-of-the art information on diet, physical activity and bariatric 

surgery, incorporating behavioral strategies such as self-monitoring and goal setting. The 

intervention consisted of weekly contacts. For the first 2 months, participants received 8 

weekly face-to-face sessions. Over the next 4 months, participants completed one face-to-

face session and 3 telephone phone sessions per month. In total, the program was comprised 

of 24 weekly contacts including 12 face-to-face and 12 telephone sessions. On average, 

participants completed 80.3% of the scheduled contacts (19.3/24). With respect to the 12 

face to face sessions, 4 participants completed fewer than 6; 32 participants completed 6 to 

11; and 25 participants completed all 12 sessions.

After surgery, participants in the lifestyle intervention group received 3 monthly telephone 

contacts; the usual care group did not receive any additional contact. Assessments were 
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conducted at 6-, 12- and 24-months after surgery. Patient recruitment and flow are shown in 

Figure 1.

Patients self-reported sociodemographic characteristics including sex, age, race/ethnicity, 

education, employment status, income and marital status. Racial/ethnic categories were 

American Indian or Alaska Native, Asian, Black or African American, Native Hawaiian or 

Other Pacific Islander, and White. Participants also self-reported whether or not they were 

Hispanic or Latino.

Height was measured prior to randomization using a mounted stadiometer. Participant 

weight was measured at enrollment and follow-up assessments using a digital scale (Scale-

Tronix 5002, Carol Stream IL) at the study office. Participants were weighed and height 

measured in street clothes, without shoes. BMI was calculated as weight in kilograms 

divided by the square of height in meters. Weight change is reported as the total percent 

change from study enrollment (initial weight minus weight at follow-up, divided by initial 

weight). At all follow-up assessments, weight was collected from the electronic medical 

record for participants who were unable to complete the in-person study assessment. If 

neither a measured weight nor a weight from the medical record was available, self-reported 

weight was used (1 participant self-reported weight at 6 months, 3 at 12 months, and 8 at 24 

months). Self-reported weight following bariatric surgery has been shown to be close to 

measured weight and therefore appropriate for use in studies of surgically induced weight 

change.(12) Weights of participants who were pregnant at follow-up were not included in 

analyses (see Figure 1).

We collected information on death and other adverse events within 30 days of discharge 

using an adapted version of Post-Operative Evaluation Form utilized in the Longitudinal 

Assessment of Bariatric Surgery (LABS) study.(13) We created a composite endpoint based 

on occurrence of any one of the following events: death, venous thrombosis, pulmonary 

embolism, tracheal reintubation, endoscopy, reoperation, and nondischarge at 30 days.

Power and analytic plan

An a priori power calculation based on a two-sample t-test for the difference in outcome 

measures from pre- to post intervention and across the two groups was computed. The 

computations assumed a two-sided significance level of 0.05 and an initial sample size of 

100 subjects in each of the two groups with 80% retention. Based on these assumptions, the 

study had a power of 0.80 to detect a moderate effect size between the two groups at post-

intervention, with excellent power to evaluate outcomes through 12 months, and sufficient 

power to model post-surgery weight loss at 24 months. Recognizing that not all study 

participants would proceed to surgery, 240 individuals were randomized.

The present report includes outcomes through 24 months after surgery among 143 patients 

who enrolled in the trial and subsequently underwent RYGB or LAGB. Two-sample t tests 

(or Wilcoxon tests) and chi-square analyses (or Fisher’s exact tests) were performed to test 

for differences in demographics and baseline variables between groups as well as between 

participants who were and were not lost at 6- 12- and 24-month post-surgery follow-up.
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Mixed-effect models were used to evaluate percent weight loss over time (enrollment to 

post-intervention, as well as 6, 12- and 24-months post-surgery). Fixed terms included 

intervention group, surgery type, group by surgery type interaction, time, group by time, 

procedure by time, and the three-way interactions, as well as BMI at enrollment. Participant 

was included as a random term to account for dependence among repeated measures from 

the same participant. Contrasts were computed to compare the two groups on percent weight 

loss at 6-, 12- and 24-months post-surgery among all surgery patients and separately for 

RYGB and LAGB patients. Next, the mixed models were re-run with the covariates of sex, 

race, age and income level. Race and age were significant, with White or older patients 

losing more weight in both groups [F(1,137) = 5.2, p = 0.02 for race and F(1, 139) = 6.4, p = 

0.01 for age]. Results were similar after adjusting for race and age, and thus unadjusted 

results are presented here.

Weight losses of > 5% in lifestyle intervention programs have been shown to be associated 

with significant improvements in cardiometabolic risk factors(14,15) Thus, in an exploratory 

analysis, we examined the impact of > 5 % pre-surgery weight loss, independent of group 

assignment, on post-surgery weight loss. Mixed-effect models were applied to percent 

weight loss at 6-, 12- and 24-month post-surgery follow-up. Fixed terms were the same as in 

previous analysis, in addition to percent weight loss post-intervention (pre-surgery), which 

was dichotomized at < or > 5 percent. We also examined the relationship within the RYGB 

and LAGB subgroups.

Results

Participant characteristics are summarized in Table 1. Patients who were lost to follow-up 

were younger than those who completed the assessments at 6-months (38.5 y vs. 45.5 y, p = 

0.03), 12-months (36.5 y vs. 46 y, p = 0.0006) and 24-months (39.3 y vs. 46.2 y, p = 0.004). 

Those lost to follow-up at 12-months were more likely to have had LAGB (64.7% vs. 

35.7%, p = 0.02) than those who completed the 12-month assessment. Those lost to follow-

up at 24-months lost less weight during the pre-surgery intervention period (2.5% vs. 4.5%, 

p = 0.05), compared to those who completed the final assessment.

Impact of pre-surgery lifestyle intervention on post-surgery weight loss

There was a significant interaction between group and time [F(3,133) = 6.49, p = 0.0004]. 

Contrasts indicated that although the lifestyle intervention group lost a greater percentage of 

weight from enrollment to post-intervention (5.7% for lifestyle intervention vs. 2.6% for 

usual care, t = 4.12, p < 0.0001), percent weight loss was comparable at 6-month (22.8% for 

the lifestyle group vs. 24.4% for the usual care group, t = −1.58, p = 0.12) and 12-month 

(27.4% vs. 29.4, t = −1.56, p = 0.12) follow-up. The lifestyle group lost less than the usual 

care group at 24-month follow-up (26.5% vs. 29.5%, t = −2.4, p = 0.02), which 

corresponded to a modest effect size of 0.23. Weight loss by group is shown in Figure 2.

As expected, there was a significant main effect of surgery type [F(1,139) = 161, p < 0.0001] 

and a significant interaction of procedure by time such that the patients who had RYGB lost 

more weight over time than those who had LAGB [F(3,133) = 61, p < 0.0001]. The 

interaction between group and procedure and the three-way interaction with time were not 
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significant; the results were similar after we controlled for the two significant factors of race 

and age. Weight loss by group is shown for LAGB and RYGB in Figures 2a and 2b, 

respectively. On average patients who received LAGB lost 16.8% of weight from enrollment 

to 24 months (14.1% for the lifestyle group vs. 20% for the usual care group, p = 0.04). For 

RYGB, the two groups lost comparable amount of weight at 24 months (34.7% for lifestyle 

vs. 34.5% for usual care, p = 0.4).

Impact of intervention on 30-day major adverse events

All study participants in both groups were discharged within 30 days after surgery. Only one 

patient experienced an adverse event meeting study criteria, which was a reoperation in the 

intervention group. Thus, the groups did not differ in the composite endpoint, which was too 

infrequent for analysis.

Exploratory analysis

There was a significant interaction between time and pre-surgery weight loss [F(2,127) = 

4.04, p = 0.02]. At 6 months after surgery, participants with ≥ 5% pre-surgery weight loss 

lost significantly more weight as compared to those with < 5% pre-surgery weight loss 

(25.7% vs. 22.3%, t = 3.5, p = 0.0006). However, post surgery weight loss did not differ as a 

function of 5% pre-surgery weight loss at 12-months (28.5% vs. 28.3%, t = 0.98, p = 0.33) 

or 24-months (28.1% vs. 27.8%, t = 0.9, p = 0.37), independent of group and surgery type. 

Similar results were observed in the RYGB and LAGB subgroups, where at 6 months post-

surgery, participants with ≥ 5% pre-surgery weight loss lost significantly more weight than 

those with < 5% pre-surgery weight loss for RYGB (31.1% vs. 27.3%, t = 3.38, p = 0.001); 

the same pattern was observed in LAGB, but the differences were not significant (16.5% vs. 

13.5%, t = 1.6, p = 0.1). The two pre-surgery weight loss groups did not differ in post-

surgery weight loss at 12- or 24-months for either surgical subgroup (all p’s ≥ 0.2).

Discussion

The present investigation addresses a timely and important question as to whether a lifestyle 

preparation program delivered during the pre-surgery period improves longer-term weight 

loss after surgery. We previously documented that patients randomized to an evidence-based 

pre-surgery lifestyle intervention lost significantly more body weight prior to surgery and 

were more likely to achieve at least 5% weight loss than those receiving usual care.(10) In a 

subsequent report, we documented that the intervention condition was unrelated to self-

reported gastrointestinal symptoms at 6 months after surgery.(16) This longer term follow-up 

documents that the pre-surgery intervention did not favorably impact weight loss over the 

first two years following surgery or rates of major 30-day post-operative complications. 

Collectively, these reports suggest that the benefits of pre-surgery lifestyle intervention do 

not extend to the post-surgery period.

Contrary to expectation, the lifestyle intervention group had significantly lower percent 

weight loss at 24 months than the comparison group, but the overall between-group 

difference was modest (26.5% vs. 29.5%). This unexpected result must be interpreted with 

caution, especially considering the well documented variability in weight loss by procedure 
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and across individuals.(17) It appears that the weight loss differential between the groups was 

driven by weight loss among the subgroup of patients who underwent laparoscopic 

adjustable gastric banding. That is, patients undergoing adjustable gastric banding in the 

usual care group achieved 20% weight loss at 24 months, whereas gastric banding patients in 

the lifestyle intervention group lost just 14.1%. It is challenging to speculate why 

completion of a 6-month physician-supervised diet and activity program as required for 

approval for surgery in usual care would slightly improve weight loss at 24 months among 

banding patients. Moreover, it is important to keep in mind that patients were not 

randomized to surgical procedure, and self-selection of procedure may introduce bias, 

complicating interpretation of results. Nonetheless, this study provides no evidence that the 

study intervention improved weight loss following gastric bypass or adjustable gastric 

banding.

The groups in the present study did not differ in 30-day major adverse events. This finding 

also must be interpreted with caution, as only one patient out of 143 experienced an event (.

006%). By comparison, a rate of 4.3% was documented in the LABS study, an observational 

cohort study which included a much larger sample of 3,412 patients.(18) The difference in 

rates between studies may be related to characteristics of patients enrolled in this university-

based clinical trial, such as the exclusion of patients with a BMI over 70 kg/m2 or high risk 

surgical profiles. It is also possible that the low rate of adverse events could be an artifact of 

the small sample size. Thus, this investigation did not detect any benefits of pre-surgery 

intervention on 30-day adverse events.

We evaluated the relationship of sociodemographic factors, including sex, race, age and 

income level, to weight loss. Race and ethnicity were included in the examination because 

they have been related to obesity(19) and weight loss in previous investigations.(20) As 

expected, older and White patients lost more in both intervention groups, but neither age nor 

race/ethnicity interacted with group. Similarly, Roux-en-Y gastric bypass patients lost more 

weight than laparoscopic adjustable gastric banding patients, but surgery type did not 

interact with group. Thus, based on the results of this study, there does not appear to be a 

sociodemographic characteristic or surgical procedure for which pre-surgery lifestyle 

intervention improves post-surgical weight loss.

Weight loss of >5% is achievable even among extremely obese individuals,(8,9) and has been 

associated with cardiometabolic health benefits.(14,15) Thus, we explored whether > 5% 

weight loss immediately prior to surgery confers benefits after bariatric surgery. In the 

present study, achieving > 5% weight loss, independent of group assignment, was not 

associated with post-surgery weight loss overall, nor for the RYGB and LAGB subgroups. 

Interestingly, however, those lost to follow-up at 24-months lost significantly less weight 

during the pre-surgery intervention period (2.5% vs. 4.5%), compared to those who were 

retained. This suggests that pre-surgery weight loss may serve to improve engagement with 

the treatment team over time, a possibility which would require additional evaluation. Any 

potential benefits of pre-surgery weight loss must be weighed against the lack of improved 

post-surgery weight loss, as well as concerns that the requirement for documentation of 

prolonged physician supervised weight loss efforts before approval of bariatric surgery could 

delay or deny access to treatment.(21)
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To our knowledge this is the first prospective evaluation of a pre-surgery lifestyle 

intervention with patients followed over two years post-surgery. Study strengths include its 

randomized, controlled design, standardized data collection, evidence-based intervention, 

and good retention of patients. Of 143 patients who underwent gastric banding or gastric 

bypass, 117 (82%) participated in the 24 month assessment. Limitations include the 

relatively large proportion of patients who declined or were ineligible upon screening. In 

particular, patients with a medical condition requiring a specialized preoperative regimen 

were ineligible. Thus, individuals with the greatest severity of obesity and concomitant 

health problems were not enrolled in the trial. Additionally, many participants were 

inactivated after enrollment in the trial because they decided not to pursue surgery. We did 

not systematically collect information from patients randomized to receive usual care, and 

thus cannot describe their pre-surgical weight loss programs. Consistent with the bariatric 

surgery patient population, there was limited representation of men as well as racial and 

ethnic minority groups. Finally, with gastric banding having decreased in popularity, results 

may not generalize to the most common types of surgery currently performed. It should be 

noted that sleeve gastrectomy has increased in popularity accounting for 42.1% of 179,000 

procedures in 2013, followed by gastric bypass (34.2 %) and gastric banding (14.0 %).(22)

Conclusions

In summary, this study provides no evidence that pre-surgery lifestyle intervention improves 

weight loss following bariatric surgery. Contrary to expectation, the intervention group lost 

significantly less weight at 2 years after operation, although the difference between groups 

was modest. Due to study inclusion criteria, the results may not generalize to individuals 

with more severe obesity, medically compromised patients, or other subgroups who could 

potentially achieve health benefits from pre-surgery lifestyle change. We recommend that 

any future studies of pre-surgery intervention be tailored to the needs of vulnerable 

subgroups undergoing different types of bariatric surgery. Additionally, the development of 

post-surgery lifestyle interventions is clearly warranted, particularly in the first two years 

after bariatric surgery when patients appear to reach their weight nadir and begin a pattern of 

gradual regain.(17) Post-surgery behavioral, pharmacological or surgical interventions 

initiated during this critical period may help to maximize post-surgery weight loss and 

sustain the health benefits of bariatric surgery.
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Figure 1. 
Participant recruitment and flow.
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Figure 2. 
Percent weight loss by group.

Figure 2a. Percent weight loss by group, adjustable gastric banding only.

Figure 2b. Percent weight loss by group, gastric bypass only.
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Table 1

Characteristics of study participants by randomization group

Total Sample Lifestyle intervention (n=71) Usual care (n=72) p-value

Age (years) 44.9±11 43.9±10.3 45.9±11.6 0.26

Baseline BMI (kg/m2) 47.5±6.4 47.4±6.2 47.6±6.5 0.88

Presurgery BMI (kg/m2) 45.5±6.3 44.6±5.7 46.4±6.7 0.10

% female 90.2 90.1 90.3 0.98

% White 86.7 78.9 94.4 0.007

% Hispanic or Latino 1.4 2.8 0 0.24

% married 54.6 56.3 52.8 0.67

% income > $30,000 73.2 72.9 73.5 0.93

% above high school 84.6 90.1 79.2 0.07

% RYGB 60.8 57.8 63.9 0.45
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