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ABSTRACT 

 

Background: Obesity is a significant threat to the health of millions of Americans. The 

disease is strongly associated with a number of conditions that increase the risk of 

premature mortality, including type 2 diabetes, hypertension, obstructive sleep apnea, and 

certain cancers. Bariatric surgery, specifically Roux-en-Y gastric bypass (RYGB) and 

vertical sleeve gastrectomy (SG), produce significant and durable weight losses. Third-

party payers require that patients complete a number of preoperative consultations, 

typically including a medical assessment and mental health evaluation, as well as medical 

weight management (MWM), which typically consists of 3-6 months of in-person visits 

with a primary care provider or registered dietitian (RD).  The number of visits and 

duration of the preoperative consultation and MWM process is often dictated by the 

patient’s third-party payer. Few studies have investigated if these contacts are associated 

with greater postoperative weight loss. Further, the relationship of these preoperative 

contacts to postoperative follow-up, which is associated with weight maintenance, is 

unknown.  

Objective: To determine if the frequency of preoperative contacts, and the duration of the 

preoperative assessment period (and duration of MWM in particular), is associated with 

percent weight loss in the first two years following bariatric surgery. The relationship 

between preoperative contacts with postoperative attrition also was explored. 

Methods: One thousand five hundred bariatric surgery cases from 2009-2014 from a 

single institution were analyzed. Preoperative contacts were abstracted from the 

electronic medical record and categorized by type. Weight was collected from 

postoperative visits with the surgical practice or primary care physician records. 
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Generalized linear mixed models were used to assess the relationship between the 

frequency of preoperative contacts and duration of preoperative care with the bariatric 

surgery team and weight loss in the first 24 months after surgery. Logistic regression 

models were used to assess the association between the number of preoperative contacts 

and the duration of the preoperative assessment period with completion of postoperative 

follow up visits.  

Results: The frequency of preoperative contacts (including individual visits, education 

sessions, support groups, psychology visits, telephone calls, and electronic messages) and 

duration of preoperative care were not associated with postoperative percent weight loss. 

A greater number of individual visits with the bariatric surgery team was associated with 

0.26% smaller postoperative weight loss (95% CI -0.47%, -0.05%; P = 0.02). Additional 

contacts with the psychologist also were associated with 1.46% smaller postoperative 

percent weight loss (95% CI -2.79%, -0.12%; P = 0.03). Number of preoperative contacts 

and duration of preoperative care were not associated with postoperative follow up. 

Conclusion: The frequency of preoperative contacts with the bariatric surgery team, and 

the duration of preoperative care, were not associated with weight loss in the first two 

years after bariatric surgery. More individual visits with the bariatric team and additional 

visits with the psychologist prior to surgery were associated with smaller postoperative 

weight loss. These results suggest that the intensity and length of the preoperative 

assessment period, which is often mandated by third party payers, is unrelated to early 

postoperative weight loss. More extensive preoperative assessment by the 

multidisciplinary team, and mental health professional, however, may be identifying 

patients who are at risk for smaller postoperative weight losses. Further research should 
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attempt to determine an appropriate recommendation for MWM in respect to duration 

and frequency, while also considering the quality and content of these clinical visits.   
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CHAPTER 1 

BACKGROUND 

 

Obesity Prevalence and Impact 

Obesity is one of the greatest public health challenges of the 21st century.1,2 Body 

mass index (BMI) is the most common method of assessing obesity. While a less-than-

ideal measure, it is relatively easy to assess and is strongly associated with morbidity and 

mortality.3 The World Health Organization defines obesity as having a BMI of 30 kg/m2 

or greater.4 Obesity can be subcategorized into three classes by BMI: Class I or mild (30-

34.9 kg/m2), Class II or moderate (35-39.9 kg/m2), and Class III or severe (>40 kg/m2). 

Within the United States, the prevalence of obesity among adults has nearly tripled since 

1980 from 13.4% to 37.7% in 2014.5,6 If this trajectory of growth continues, more than 

half of American adults will have obesity by 2030.7 This projection, when considered in 

the context of weight-related medical comorbidities, represents a significant threat to the 

sustainability of our country’s current health care model. 

 Obesity impacts Americans across gender, age, race, socioeconomic status, and 

education levels. Adult obesity is most prevalent in minority populations, with 42.5% of 

Hispanic adults and 48.1% of non-Hispanic black adults having obesity.5 Women have a 

higher age-adjusted prevalence of obesity than men, 40.4% (95% CI 37.6%, 43.3%) vs 

35.0% (95% CI 32.8%, 37.2%).2 Obesity disproportionately impacts women with lower 

education levels and between 40-59 years of age.2 The prevalence is concerning when 

considering that obesity is a risk factor for premature death and the development of 

multiple comorbidities. These include type 2 diabetes, sleep apnea, stroke, dyslipidemia, 
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hypertension, and certain cancers.8 Worldwide, obesity is considered a leading cause of 

death, second only to smoking.9 The Global BMI Mortality Collaboration calculated that 

1 in 5 North American premature deaths of all-causes could be prevented if individuals 

with overweight or obesity had a normal BMI.9 

 The individual and societal costs of obesity are great and include significant 

psychosocial and financial burdens.10 Persons with obesity report experiencing 

significantly lower quality of life than their normal-weight counterparts.11  Adults with 

obesity miss more days of work than individuals of normal weight.12 Personal 

expenditures such as fuel and clothing are greater for persons with obesity.13 Obesity is 

also associated with lower wages, increasing the burden of the added costs of living for 

persons with the disease.14 For employers, absenteeism related to obesity costs American 

businesses approximately $4.3 billion annually.15 This impact is seen in presenteeism as 

well, where employees with obesity cost employers $506 more per employee annually.16 

 The individual and societal economic tolls of obesity are compounded when 

weight loss treatment and treatments for weight-related comorbidities are considered. 

Adults with obesity spend 42% more on direct healthcare costs compared to adults 

without the disease.17 Total health care costs associated with obesity in the United States 

range from $147 billion to $210 billion annually and account for more than 20% of total 

healthcare spending.17-19 Pharmaceutical costs for individuals with obesity are nearly 

twice as high compared to persons of a normal body weight.20  
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Obesity Causes and Risk Factors 

 Obesity is a complex, multifactorial disease that results from a combination of 

factors, including calorie intake, physical activity, environment, individual/societal 

influences, as well as genetic and physiological factors.21 There is little debate that the 

overconsumption of calories contributes to obesity. Unsurprisingly, increased caloric 

intake of American adults over the past thirty years has been correlated with increased 

rates of obesity.22 Increases in portion sizes of many foods, along with the regular 

consumption of sugar, are often seen as the major contributors to these increases in 

caloric intake.23 Decreases in physical activity also are believed to contribute to the 

increasing rates of obesity.24 In 2015, only 1 in 5 adults in the United States met physical 

activity recommendations of 150 minutes of moderate-intensity physical activity and 

muscle strengthening each week.25  

 Environmental factors influence both the increased caloric consumption and 

decreased activity levels witnessed over the past several decades.26 Property values by zip 

code have been shown to be one of the strongest predictors of obesity.27 Higher rates of 

obesity are seen in persons living on the far ends of the population density spectrum, both 

dense urban areas and remote rural areas have higher rates of obesity compared to 

suburban locations.5,28,29 Proximity to calorically dense, less nutritious foods is also an 

issue; with increased access to fast food restaurants and convenience stores linked to 

higher rates of obesity.30 At the same time, higher food prices are associated with higher 

rates of obesity.31 Furthermore, social and family-level variables have been related to the 

development of obesity. For example, parental restrictive feeding practices and child 

nighttime sleep duration have been identified as modifiable risk factors for obesity in 
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adolescents.32 However, the strongest risk factor for a child developing obesity is if he or 

she has a parent with obesity.32,33 This is particularly true for mothers compared to 

fathers.34 Additionally, weight gain in pregnancy has been associated with the child’s 

BMI into adulthood.35  

 Genetics also plays a role in the development of obesity.36,37 Approximately 40-

70% of the variability in an individual’s body weight is influenced by genetic factors.38-41 

The development and maintenance of obesity also is influenced by other physiological 

factors. Dietary intake is regulated by a number of appetite and satiety hormones.42 These 

include peptide YY, pancreatic polypeptide, ghrelin, glucagon-like peptide-1, and 

cholecystokinin.43 Stress has been shown to inhibit secretion of peptide YY in women 

with obesity.44 Observed levels of glucagon-like peptide-1 are lower in persons with 

obesity.45 Ghrelin, the stomach-derived peptide also known as the “hunger hormone,” 

stimulates the desire to eat in humans.46 Ghrelin levels decrease in a fed or obese state 

and, in turn, reduce the hormonal drive to eat in humans.46,47 With weight loss or reduced 

caloric intake, ghrelin levels increase, stimulating hunger once again and contributing to 

the difficulty of sustaining a caloric deficit to achieve weight loss. 

 In summary, obesity is a significant public health issue, affecting more than 1 in 3 

adults in the United States.2 Its causes are multifactorial and consequences are vast. The 

complexity of these factors represent significant challenges to the successful treatment 

(and prevention) of the disease.  
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Obesity Treatment 

The most common forms of treatment for obesity include lifestyle modification, 

pharmacotherapy, and bariatric surgery. The specific approach is typically determined by 

BMI and the presence of comorbid diagnoses. As BMI increases, treatments are 

recommended to be used in conjunction with each other, increasing the complexity and 

intensity of the intervention with the goal of promoting greater weight loss. 

Current expert-based recommendations suggest that comprehensive lifestyle 

modification intervention (including caloric restriction, increased physical activity, and 

behavioral modification strategies) is the approach of choice for all individuals with a 

BMI of 25 kg/m2 or greater.48 Lifestyle interventions produce clinically meaningful 

weight losses of 5-7% of total body weight, with significant improvements in blood 

glucose, blood lipid levels, and blood pressure.48,49 One of the most widely used 

examples of this approach is the Diabetes Prevention Program (DPP). The DPP is an 

intensive lifestyle intervention that was developed and tested in a randomized controlled 

trial examining the effects of lifestyle modification compared to metformin or placebo in 

more than 3,800 individuals at risk for the development of type 2 diabetes.50,51 Design of 

the lifestyle modification intervention was influenced by social cognitive theory, and the 

intervention was delivered through in-person visits, group visits, and telephone 

encounters.52 Study participants had a high frequency of contacts with interventionists, 

with a minimum of 3 contacts per week required via in-person visits, phone calls, and/or 

written communications.  

The lifestyle intervention produced an average weight loss of 5.6 kg (6% of body 

weight) and was associated with significant reductions in fasting blood glucose, 
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triglycerides, blood pressure, use of hypertensive medications, and increases in HDL 

cholesterol within the first 6 months.53,54 Six years after the onset of intervention, 

diabetes was reduced 58% compared to baseline.55 A secondary analysis found that the 

lifestyle intervention significantly reduced the progression of metabolic syndrome 

compared to placebo among participants who did not already have the condition by 41% 

(95%CI 28%, 52%).56 In addition, DPP was considered to be low in price with a high 

return on investment, costing approximately $750 per participant per year with continued 

savings of averted costs after 10-year follow up. Centers providing group interventions 

saw the greatest savings, costing one-third of the expense of individual sessions.57,58  

For persons with a BMI > 30 kg/m2 and those with a BMI > 27 kg/m2 with at least 

one comorbidity, pharmacotherapy, along with lifestyle modification, is advised.48 

Currently, a number of weight loss medications have approval from the Food and Drug 

Administration. These medications include lipid malabsorption agents (orlistat), serotonin 

agonists (lorcaserin), appetite suppressants (phentermine and topiramate), and GLP-1 

receptor agonists (liraglutide).59-68 Orlistat inhibits the production of gastric and 

pancreatic lipases, enzymes necessary for fat digestion.63 When this medication is taken 

with meals, fat is malabsorbed. While absorption of calories is reduced, patients can 

experience unpleasant side effects including steatorrhea and fecal incontinence with high 

fat intake. The drug produces a clinically significant weight loss, with the earliest trials 

showing a significantly greater weight loss compared to placebo (10.2%  [10.3 kg] vs 

6.1% [6.1 kg], P <0.001).69 In another randomized controlled trial, Davidson and 

colleagues found similar results, with a significantly greater weight loss when compared 

to placebo (8.76 + 0.37 kg vs 5.80 + 0.70 kg, P <0.001).64 Lorcaserin is believed to 
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activate specific neurons in the hypothalamus, reducing appetite and decreasing intake. 

The drug has shown greater weight losses after one year of treatment as compared to 

placebo (5.81% + 0.16% vs 2.16% + 0.14%; P <0.001).61 A review of phentermine and 

topiramate trials found that the combination produces a mean weight loss of 10% of 

baseline over 2 years in over 50% of patients treated.66 Liraglutide, a GLP-1 analog, 

increases the amount of insulin secreted, delays gastric emptying, and affects hormonal 

reward systems around food.70 The daily injectable has been shown to produce minimally 

greater weight loss compared to placebo (5.8 kg, 95% CI 3.7, 8.0; vs 3.8 kg, 95% CI 1.6, 

6.0).68,71  

Although these medications typically produce weight losses greater to those seen 

with lifestyle modification alone, one of the greatest challenges to providers who 

prescribe these medications is insurance coverage.72 Third party coverage for these 

medications is the exception rather than the rule in the United States. These medications 

are expensive, often costing hundreds of dollars each month, which makes them 

unaffordable for many persons with obesity. As a result, less than 1% of persons with 

obesity who could be treated with pharmacotherapy currently use this approach to 

treatment.73 

 

Bariatric Surgery 

For individuals with severe obesity, the 5-10% weight loss typically experienced 

with lifestyle modification and/or pharmacotherapy may have little impact on weight 

related health problems. Furthermore, the likelihood of a person with severe obesity 

achieving a normal BMI through just lifestyle modification is slim; estimates suggest that 
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as few as 1 in 1,290 persons are able to reduce their weight from severe obesity to a 

normal body weight.74 Therefore, bariatric surgery is recommended for persons with 

severe obesity, or a BMI of >40 kg/m2 or >35 kg/m2 with significant weight-related 

comorbidity.48 Despite the demonstrated safety and efficacy of bariatric surgery (detailed 

below) as the most sustainable and effective treatment for severe obesity, only 190,000 

individuals--or approximately 1% of the clinically eligible population of approximately 

16 million American adults with a BMI > 40 kg/m2--undergo surgery annually.75-77  

 The “gold standard” of bariatric procedures is the Roux-en-Y gastric bypass 

(RYGB).76 In the procedure, the surgeon creates a small pouch, approximately 2 ounces 

in size, at the top portion of the stomach; disconnects the small intestine at the distal 

duodenum; connects the proximal jejunum to the gastric pouch (by creating a 

gastrojejunal anastomosis), and connects the distal duodenum to the jejunum with 100 - 

150 cm Roux limb. This surgery is typically performed laparoscopically, utilizing only 

five small (< 2 cm) incisions, which is believed to minimize perioperative and 

postoperative risks while reducing recovery time and scarring. The theorized mechanisms 

of action of RYGB are believed to be restrictive, malabsorptive, and hormonal in 

nature.76  

Vertical sleeve gastrectomy (SG) currently accounts for more than half of all 

bariatric surgeries being performed in the United States.78 The procedure is performed by 

removing the majority, approximately 90%, of the fundus of the stomach.76 Similar to 

RYGB, the majority of SG procedures are performed laparoscopically, significantly 

reducing surgical risk and improving the safety of the operation. 
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 RYGB produces significant weight loss, with the majority of patients 

experiencing 25-35% total body weight loss within 12-18 months and maintaining 20-

30% total body weight loss 10 years postoperatively.79-84 The procedure also is associated 

with resolution or improvement of weight-related comorbidities, such as type 2 diabetes 

and hypertension, for the majority of patients.85-89 Patients undergoing SG typically 

experience somewhat smaller weight losses of approximately 20-35% total body weight 

loss within 12-18 months postoperatively and 15-35% total body weight loss at five 

years.90-92 At five years post-SG, resolution of diabetes, hypertension, and hyperlipidemia 

is 66%, 50%, and 100% respectively.92,93 

 With both procedures, approximately 5-10% of individuals experience a 

complication. Only 2.3% of patients experience serious complications, operationalized as 

a life-threatening medical issue such as a gastric leak or pulmonary embolism.94 The 

Longitudinal Assessment of Bariatric Surgery (LABS) Consortium, a large, multicenter 

study of over 3,500 individuals who underwent bariatric surgery between 2005 and 2007, 

reported mortality rates within 30 days of surgery of 3 in 1000 cases.95 This rate has 

continued to decline over the past decade. A recent analysis of elective surgical 

procedures found that bariatric surgery had lower 30-day postoperative mortality than the 

seven other surgeries assessed, including cholecystectomy, hysterectomy, knee 

arthroplasty, hip arthroplasty, colorectal resection, gastric resection, gastrectomy, and 

coronary artery bypass grafting.96 Risk of 30-day mortality for individuals undergoing hip 

replacement surgery was more than 15 times higher when compared to bariatric 

surgery.96 Thus, bariatric surgery, particularly when performed in high volume academic 

medical center settings, is one of the safest surgical procedures. 
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 Despite these impressive outcomes, suboptimal weight loss and weight regain 

after bariatric surgery are significant concerns. Approximately half of all patients 

experience some weight regain within the first two years after surgery.97,98 The mean 

weight regain within the first six years of surgery is 7%.86 More substantial weight regain 

occurs in a large minority of patients.  Lent and colleagues for example found that 17% 

of over 3,000 patients failed to maintain 20% of their initial weight loss at five years 

post-RYGB.98 The Swedish Obese Subjects study, the largest and longest study of 

bariatric surgery in the world, observed a mean weight regain of 34% of initial weight 

lost by 10 years post-RYGB.99 Adams et al. found that only 40% of patients maintained 

at least a 30% total body weight loss by 12 years post-RYGB.100 Weight regain threatens 

the durability of the health benefits typically seen in the first few years after surgery. As 

the mean age of persons who undergo bariatric surgery is in the early 40s, weight regain 

may result in the return of obesity-related health problems for millions of Americans in 

the second half of their lives.  

 A number of factors likely contribute to postoperative weight regain. A systematic 

review of this literature suggested that these factors could be categorized into 4 groups: 

metabolic, psychiatric, physical inactivity, and dietary non-compliance.101 Many of these 

are modifiable factors. For example, Odom et al. found that patients engaging in self-

monitoring behaviors were less likely to experience weight regain.102 In another study of 

patients a mean of seven years post-RYGB, there was a positive relationship between 

moderate-to-vigorous physical activity and weight maintenance.103 In the LABS Surgery 

cohort, Mitchell et al. found three behaviors most closely linked to larger postoperative 
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weight loss at year 3: weekly self-weighing, stopping eating when feeling full, and not 

eating continuously throughout the day.104  

 In summary, bariatric surgery is the most effective treatment for severe obesity. 

The majority of patients experience substantial weight loss and improvements in weight-

related comorbidities. However, a considerable minority, roughly 20%, experience 

smaller-than-expected weight losses or sizable, early weight regain. The reasons for these 

suboptimal outcomes are still being investigated, but likely result from a number of 

physiological and behavioral factors. Several of these factors are assessed and targeted 

for behavioral change as part of the preoperative assessment process.  

 

Preoperative Assessment of Candidates for Bariatric Surgery 

Convened in 1991, the Consensus Development Conference Panel on 

Gastrointestinal Surgery for Severe Obesity was tasked with establishing guidelines for 

both surgical and non-surgical treatment of severe obesity.105 The panel recommended 

that patients being considered for surgery be evaluated by a “multidisciplinary team with 

access to medical, surgical, psychiatric, and nutritional expertise.” As bariatric surgery 

grew in popularity in the 1990s and 2000s, evaluation by a multidisciplinary team 

became the standard of care.  

In 1995, the National Institutes of Health Expert Panel on the Identification, 

Evaluation, and Treatment of Overweight and Obesity in Adults published treatment 

guidelines, updating the recommendations from the 1991 panel.106 In 2007, and again in 

2013, the American Association of Clinical Endocrinologists, The Obesity Society, and 

the American Society for Metabolic and Bariatric Surgery (ASMBS), provided further 
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guidelines for the pre- and perioperative management of bariatric surgery patients.75,107 

All three sets of guidelines essentially remained the same from the initial conference 

panel in 1991; the value of the more recent guidelines is that they provide an evidence 

base for the patient care recommendations.  

In general, the guidelines recommend that individuals interested in bariatric 

surgery undergo preoperative assessments by clinicians from medicine, surgery, dietetics, 

and psychiatry/psychology. The medical assessment of candidates includes initial 

evaluation of weight status. The BMI guidelines indicate surgery for patients with a BMI 

of >40 kg/m2 or BMI between 35 and 39.9 kg/m2 with a weight-related comorbidity such 

as type-2 diabetes, hypertension, or obstructive sleep apnea.75 Other comorbidities to be 

considered include nonalcoholic fatty liver disease, gastroesophageal reflux, pseudotumor 

cerebri, asthma, venous stasis, and urinary incontinence. Surgery should not be 

considered in patients with limited life expectancy due to irreversible end-organ failure or 

inoperable malignancies. Female patients who are pregnant or plan to become pregnant 

within 12 months should also not be considered for surgery until postpartum.  

 Surgical assessment includes a physical examination and possible imaging to 

determine the technical ability to perform bariatric surgery in individuals with multiple 

previous abdominal surgeries.75 Patients with contraindications to general anesthesia or 

uncorrectable coagulopathy should not be considered for bariatric surgery. A 

preoperative upper gastrointestinal series or upper endoscopy are recommended to assess 

for any anatomical concerns related to surgery. 

 Preoperative nutritional assessment by a registered dietitian (RD) is an integral 

component of determining surgical candidacy.75,107 The nutrition assessment is 
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comprehensive, including an evaluation of weight loss history, current dietary behaviors, 

and knowledge of postoperative dietary recommendations. Prospective patients are 

educated in the dietary and behavioral changes required of surgery and encouraged to 

begin to practice these behaviors in preparation of surgery. Nutrition assessment includes 

education on potential nutrient deficiencies associated with the altered anatomy and 

weight loss expectations.108,109 Inability to demonstrate comprehensive understanding of 

basic nutrition and postoperative nutrition recommendations is a contraindication for 

surgery.75 

 The mental health evaluation of the bariatric surgery candidate is another central 

component of the preoperative process.110 The evaluation includes an assessment of 

specific psychosocial characteristics such as motivations for, expectations about, and 

knowledge of bariatric surgery.111 Current and past psychiatric status is evaluated. While 

presence of a current psychiatric diagnosis does not contraindicate surgery, patients with 

recent suicidal attempt or ideation, active or recent psychosis, or active or recent illicit 

drug or alcohol use disorder are recommended to delay surgery and engage in mental 

health treatment prior to surgery.112,113 Comprehensive mental health evaluations also 

provide the patient with psychoeducation about the dietary and behavioral changes 

required with surgery.75 Patients also are recommended to attend at least one bariatric 

support group prior to surgery.75 

 

Medical Weight Management 

 Preoperative Medical Weight Management (MWM) is a period of medically 

supervised weight loss prior to bariatric surgery.  It is recommended for most patients by 
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the clinical practice guidelines from the American Association of Clinical 

Endocrinologists, the Obesity Society, and the American Society for Metabolic and 

Bariatric Surgery.75 Most third-party payers in the United States require some period of 

MWM prior to surgery.114  

Even prior to these guidelines, MWM was common practice within bariatric 

programs. In the 1991 guidelines, the panel members concluded that individuals who 

were appropriate for bariatric surgery should be deemed by an experienced clinician to 

have a low probably of successful weight loss with nonsurgical weight loss methods.105 

This recommendation was interpreted in clinical practice to suggest that patients should 

have engaged in more conservative weight loss efforts, such as lifestyle modification 

and/or pharmacotherapy, prior to bariatric surgery. This interpretation inadvertently 

established MWM as a standard preoperative practice without an evidence base. In fact, 

evidence suggests that most candidates for bariatric surgery already had a lengthy history 

of efforts, and unfortunately failures, with more conservative weight loss treatments.115  

By the early 2000s, MWM was being mandated by insurance companies as a 

prerequisite for preauthorization for surgery. The 2004 Consensus Conference of 

ASMBS published bariatric-specific guidelines which challenged the practice, 

concluding: “Bariatric surgery candidates should have attempted to lose weight by non-

operative means…but should not be required to have completed formal non-operative 

obesity therapy as a precondition for the operation.”116 While this statement made efforts 

to de-emphasize mandated preoperative MWM, the practice was already well established 

in preoperative care. 



 

 

15 

 

The 2011 ASMBS Position Statement on Preoperative Supervised Weight Loss 

Requirements further challenged the necessity of preoperative MWM and concluded that: 

“Policies such as these [prolonged preoperative diet efforts prior to insurance carrier 

approval of bariatric surgery] that delay, impede, or otherwise interfere with life-saving 

and cost-effective treatment, which has been proved to be true for bariatric surgery to 

treat morbid obesity, are unacceptable without supporting evidence.”117 Despite the more 

recent position statements in opposition of MWM, the practice remains a standard 

element of most insurance policies determining requirements for preauthorization.118  

  

Preoperative Medical Weight Management and Postoperative Outcomes 

Prior to the publication of the 1998 surgical guidelines, only two studies had 

investigated the relationship between preoperative MWM and surgical outcomes.88,119 

Martin and colleagues instructed 70 patients undergoing RYGB to consume a liquid diet 

comprised of 420 Calories and 70 grams of protein daily for at least one month prior to 

surgery. These individuals experienced no difference in postoperative morbidity as 

compared to patients who were not instructed to use the very low calorie diet prior to 

surgery.119 In addition, Van de Weijert and colleagues, in a sample of 200 patients, found 

greater total weight loss in those who made efforts to lose weight prior to surgery.88 Thus, 

there was not a particularly strong evidence base to support the 1998 recommendation for 

preoperative MWM. Over the past two decades, a number of studies have since 

investigated the relationship between preoperative MWM and postoperative weight loss. 

These studies can be categorized into those who have focused on the amount of 
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preoperative weight loss and those that have focused on the completion of preoperative 

MWM. 

Preoperative Weight Loss and Postoperative Weight Loss 

Since the 1998 recommendations, this literature has grown and a number of 

reviews in the past several years have summarized the studies that have focused on the 

relationship between preoperative weight loss size and postoperative outcomes.120-122 A 

meta-analysis by Livhits and colleagues of six studies on the issue and published in 2009 

found that preoperative weight loss resulted in a mean of 5% overall greater excess 

weight loss (95% CI 2.7%, 7.3%).120 Subsequently, Ochner and colleagues conducted a 

review focusing on the effectiveness of preoperative weight loss and postoperative 

weight loss outcomes of 13 studies.121 The majority of the studies assessed reported 

mixed findings, with one retrospective study finding an inverse relationship between 

preoperative weight loss and postoperative weight loss at three months.123 The authors 

concluded that while preoperative weight loss may lead to some improvements in 

postoperative outcomes, the preoperative requirements, as implemented in clinical 

practice, were ineffective at producing a meaningful weight loss in many patients.  

Gerber and colleagues summarized the literature on preoperative weight loss in 

2015. With no additional studies provided compared to the other reviews noted above, 

the authors deduced that it is not entirely clear whether preoperative weight loss 

predisposes persons undergoing bariatric surgery to better postoperative weight loss 

outcomes.124 The authors also suggested those who are successful at achieving weight 

loss prior to surgery may create a selection bias “by being more motivated to take 
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responsibility for their new lifestyle, and thus, being more successful in achieving and 

sustaining satisfactory weight loss over time.”  

The largest study of the issue, an evaluation of over 20,000 RYGB patients in the 

Scandinavian Obesity Registry was published in 2016.125 The authors found preoperative 

weight loss of 4.8% was associated with increased weight loss at one year 

postoperatively, with the greatest effect seen in persons with a BMI > 45.7 kg/m2 (OR 

2.39; 95% CI 2.10, 2.72). In another recent study, Krimpuri and colleagues found 

preoperative weight loss was independently predictive of one year postoperative BMI 

change; however, that effect was lost when controlling for age, race and sex.126  

Duration of Preoperative MWM and Postoperative Weight Loss 

A number of studies have looked at the effect of the completion of the 

preoperative MWM program with varying duration, rather than the amount of weight lost 

during MWM, on postoperative weight loss. Jamal and colleagues found that patients 

who underwent insurance-mandated preoperative dietary counseling for 13 weeks prior to 

RYGB experienced significantly smaller percent excess weight loss than patients who 

had no such requirement (60% vs 67%, P < 0.0001).127 Kuwada and colleagues found 

that patients required to complete at least six months of insurance-mandated MWM 

experienced no significant differences in percentage of excess body weight loss 

preoperatively and at 6- and 12-months postoperatively compared to patients without the 

requirement.128 A review by Liu and colleagues of eight studies that assessed the effects 

of behavioral interventions on postoperative weight loss concluded that five of the eight 

studies found a greater postoperative weight loss compared to a control or comparison 

group.129 However, only two of the studies included long-term weight loss outcomes of 



 

 

18 

 

greater than one year post-surgery, when patients typically reach their maximum weight 

loss.130,131 In another review of completion of MWM, Cassie and colleagues reported that 

only nine of 24 studies found that preoperative MWM was associated with improved 

postoperative outcomes and concluded that there was insufficient data to support the 

recommendation of MWM.122 The most recent study evaluating insurance-mandated 

MWM found no difference in postoperative weight loss between mandated MWM and no 

MWM at both one and two years postoperatively.132 

Tewksbury and colleagues published the most recent review of MWM, including 

both preoperative weight loss and completion in relation to postoperative weight loss.133 

The authors note the lack of consensus on a standardized approach to MWM, as most 

MWM is informed by third-party payer policy rather than empirical evidence. 

Additionally, there are a number of methodological concerns with previous investigations 

that have left the field without clarity on the value of the clinical practice in light of the 

changes in the types of surgical procedures now in practice. For example, the 

measurement of MWM has varied greatly from just reporting completion of MWM, 

reporting duration, or only reporting preoperative weight loss. Little consideration has 

been given to the frequency of contacts with a provider or total duration of preoperative 

care. Additionally, the most recent statistics show that SG now accounts for more than 

half of all bariatric surgeries being performed.78,134 This trend calls into question the 

generalizability of previous studies’ findings, considering the majority of the literature on 

MWM consists of primarily vertical banded gastroplasty, adjustable gastric banding, and 

RYGB.88,107,135-141  
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Preoperative Medical Weight Management and Social Cognitive Theory 

Preoperative MWM, similar to lifestyle modification interventions for weight loss 

more generally, is based on social cognitive theory, first described by Bandura in 1977.142 

According to the theory, undesirable behavior can be replaced with new patterns of 

actions through direct experience or by observing the conduct of others.143  The 

interaction between personal, behavioral, and environmental factors is known as triadic 

reciprocal determinism and is the primary foundational aspect of the theory.144 Core 

constructs and assumptions of social cognitive theory include self-efficacy, behavioral 

capability, observational learning, incentive motivation, outcome expectations, and self-

regulation.  

The preoperative evaluation, education, and management of a bariatric surgery 

patients can be seen as a real-world application of the theory. Recommendations for 

counseling with an RD revolve around self-monitoring of relevant behaviors with the 

goal of improving self-efficacy. Education sessions including the initial information 

session and the preoperative education class set outcome expectations. These sessions 

emphasize the importance of patient-provider contact in identifying maladaptive 

behaviors and replacing them with more adaptive approaches to eating and physical 

activity. Further, patients are required to attend a bariatric support group, where they can 

experience observational learning by discussing common challenges with others who are 

currently in the preoperative process or who have undergone surgery in the past. 

Preoperative care additionally provides a mechanism by which to foster engagement and 

communication between the surgery office and the patient. Ideally, this established line of 
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communication would translate into completion of long-term follow up visits with the 

surgical team.   

 

Postoperative Follow Up and Postoperative Weight Loss 

After bariatric surgery, patients are recommended to follow up with the bariatric 

program for the rest of their lives.  Frequency, however, varies by program. The 2013 

Clinical Guidelines state, “The frequency of follow up depends on the bariatric procedure 

performed and the severity of co-morbidities.”75 A number of studies have investigated 

the relationship between postoperative follow up and weight loss.97,145-147 A meta-

analysis of these studies found that compliance with program-recommended follow up 

visits was associated with greater excess weight loss in the first year after RYGB.147 

Attendance at visits with an RD postoperatively has also been found to be associated with 

greater weight loss.97,146  

While there is evidence to suggest that postoperative follow up is associated with 

greater weight loss, overall, postoperative follow up rates are poor. Approximately three 

quarters of patients miss postoperative appointments in the first 24 months and only 41% 

attend a 24-month follow up visit.148,149 Higa and colleagues recently found that only 

33% of RYGB patients completed a 24-month follow up visit and only 7% completed a 

follow up visit at 10 years, even with efforts to contact the patients to return for these 

visits.83 Thus, despite the apparent relationship between postoperative contacts and 

weight loss, postoperative follow up is suboptimal.  

Prior to 2012, two agencies provided accreditation for bariatric surgery centers in 

the United States: American Society for Metabolic and Bariatric Surgery and the 
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American College of Surgeons. From 2012 to 2014, the two organizations combined to 

create one accrediting group, the Metabolic and Bariatric Surgery Accreditation Program 

(MBSAQIP).150 Accreditation from this program is required by most private payers and 

is based on established quality standards. These standards include comprehensive 

preoperative assessment, continuous quality metrics reporting, adequate bariatric specific 

resources and equipment, required team trainings, and continuous quality improvement. 

Adherence to these standards is assessed through annual reporting and a site visit every 

three years.  

MBSAQIP standards mandate lifelong follow up for bariatric surgery patients, 

requesting that accredited centers attempt to contact a patient multiple times using both 

telephone and written communication to encourage patients to complete follow up 

visits.150 More specifically, MBSAQIP requires accredited programs to attempt to 

complete follow up visits, at minimum, within 30 days of surgery, 6-months, 12-months, 

and annually thereafter. These requirements have great potential to improve postoperative 

outcomes; it remains to be seen if the goal of life-long follow up, will be realized.  

 

Summary of the Literature 

Obesity is one of our country’s most significant public health issues, affecting 

approximately one-third of American adults at present. Lifestyle modification 

interventions for weight loss produce clinically significant weight losses in the short-

term, but weight regain within a few years is common. For severe obesity, bariatric 

surgery is the most effective and durable treatment.  However, not all patients experience 

optimal weight loss or sustained weight maintenance, and follow up is poor.  
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The preoperative assessment and management of candidates for bariatric surgery 

has long been considered a critical part of postoperative success. However, the evidence 

to support the value of this process, and MWM in particular, is mixed. Some studies have 

suggested that preoperative weight loss is associated with greater postoperative weight 

loss; others have not found this relationship. Some studies have suggested that the 

duration of MWM has no relationship with postoperative weight losses, despite theories 

suggesting more time to practice behaviors being associated with favorable outcomes. 

Still other studies have suggested that the completion of postoperative follow up visits is 

associated with greater weight loss in the first few postoperative years. However, there 

have been no studies on the relationship between preoperative patient contacts and 

subsequent postoperative contacts. The present study was designed to address these 

issues. Based on social cognitive theory, it could be behaviorally hypothesized that 

increased frequency of contacts and duration of care with the bariatric surgery team 

would be associated with larger postoperative percent weight loss and improved follow 

up.  However, little evidence exists supporting this premise, suggesting a non-directional 

assessment and statistical hypothesis. 

The study has 3 specific aims: 

1. Assess the relationship between the frequency of preoperative patient contacts 

with the bariatric team and postoperative percent weight loss.  

a. It is hypothesized that patients with varying frequency of preoperative 

contacts with the bariatric surgery team will experience differences in 

postoperative percent weight loss over the first 24 months. 
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b. Patients with varying number of contacts dedicated with MWM (i.e. 

contacts with an RD) preoperatively will experience differences in 

postoperative percent weight loss over the first 24 months.  

2. Assess the relationship between the duration of the preoperative assessment 

process and postoperative percent weight loss.  

a. It is hypothesized that patients with varying number of days of 

preoperative care with the bariatric surgery team will experience 

differences in postoperative percent weight loss over the first 24 

months.  

3. Explore the relationship between the frequency and duration of preoperative 

contacts with the bariatric surgery team and postoperative contacts over the 

first 24 postoperative months. 

a. It is hypothesized that the frequency of preoperative contacts with the 

bariatric surgery team will be associated with retention at 6-, 12-, and 

24-month postoperative visits (as required by MBSAQIP). 

b. It is hypothesized that the duration of preoperative care with the 

bariatric surgery team will be associated with postoperative retention 

at 6-, 12-, and 24-months. 
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CHAPTER 3 

  METHODS 

 

Study Setting and Design 

 The University of Pennsylvania Health System Metabolic and Bariatric Surgery 

Program (Penn Bariatrics) is the largest and most experienced bariatric surgery program 

in the Philadelphia area. The program encompasses three hospitals and six outpatient 

locations. The clinical team is comprised of professionals from multiple disciplines 

including surgery, nursing, nutrition, and psychology. Annually, the program performs 

more than 700 operations, completes more than 10,000 outpatient contacts, and welcomes 

more than 1,000 patients to its support groups. The Hospital of the University of 

Pennsylvania earned Bariatric Surgery Center of Excellence (BSCOE) accreditation in 

2006 and transitioned to an MBSAQIP-Comprehensive Center with Adolescent 

Privileges in 2014. Pennsylvania Hospital also secured BSCOE status in 2008 and 

transitioned to MBSAQIP-Comprehensive Center in 2014. Penn Presbyterian Hospital 

earned MBSAQIP-Comprehensive Center accreditation in 2015. The program has a rich 

history of conducting research and has received funding from the National Institutes of 

Health since 2002 to support this work.  

 Individuals interested in bariatric surgery at Penn Bariatrics first attend an 

information session led by a member of the treatment team. The session provides an 

overview of the program and surgical procedures offered. Persons who then intend to 

pursue surgery schedule an initial consultation with a bariatric surgeon, nurse 

practitioner, and RD who evaluate their appropriateness for surgery. Patients also 



 

 

25 

 

undergo additional preoperative testing and evaluation recommended by ASMBS. After 

the initial evaluation with the program, patients complete 3-6 months of monthly 

preoperative MWM sessions with bariatric clinicians including an RD, with the exact 

frequency and duration determined by a third-party payer or the clinician. Visits consist 

of individual counseling by an RD on self-monitoring of dietary intake, exercise, and 

weight along with behavior modification in preparation for the dietary and behavioral 

changes required of surgery. Other providers further assess and manage relevant 

preoperative risk factors (i.e. smoking cessation, euglycemia, CPAP compliance) as 

needed. Patients also are required to complete a psychological evaluation prior to surgery 

and attend at least one support group. Individual visits are documented by the clinicians 

in the electronic medical record (EMR). Telephone encounters, both incoming and 

outgoing are also documented in the EMR. 

 The study sample included persons who underwent SG or RYGB from January 1, 

2009 through December 31, 2014 at the Hospital of the University of Pennsylvania, the 

main hospital of Penn Bariatrics. Cases at the remaining hospitals were not included due 

to variations in preoperative documentation of visits and lack of continuous BSCOE or 

MBSAQIP accreditation. Cases of individuals under the age of 18 years old at the time of 

the operation, adjustable gastric banding procedures, open procedures, and revision 

procedures were excluded due to low volume of cases.  
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Measures 

Demographic Variables 

 Demographics contained in the EMR used in the analysis included gender, age at 

time of surgery, race, and payer. Payer was defined as Medicaid, Medicare, private, or 

Veterans Administration. Smoking status was included in the analysis. Comorbidities 

documented in the EMR at the time of the operation included type 2 diabetes, 

hypertension, hyperlipidemia, gastroesophageal reflux disease, obstructive sleep apnea, 

chronic obstructive pulmonary disease, and chronic kidney disease. These comorbidities 

are aligned with the major comorbidity data collected by MBSAQIP.150 Number of 

comorbidities was defined as a count of previously listed conditions. 

Anthropometrics 

 Height and weight measurements were collected in the EMR in accordance with 

MBSAQIP definitions. Height was measured by the clinical staff using a calibrated 

stadiometer. The last measured height prior to surgery was used in the analysis. Weight 

was measured at each clinical visit by staff using a calibrated scale. Last recorded weight 

prior to surgery was used as baseline.  

Frequency of Preoperative Contacts 

 Preoperative contacts were defined as any contacts with a member of the team, 

including physicians, nurse practitioners, nurses, RDs, and psychologists prior to surgery. 

This included individual visits, support group, and education sessions of initial 

information session and preoperative education class. Phone encounters or electronic 

messages through the EMR with the bariatric surgery team were also included. Contacts 

with an RD were defined as any preoperative contacts that included documentation by an 
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RD.  These were considered MWM visits as well as counted in the total number of 

contacts. Each type of contact was coded separately in the EMR. All contacts were 

summed to calculate the frequency of patient-provider contacts during the preoperative 

assessment process.  

Duration of Preoperative Contacts 

 Preoperative duration was defined as number of days from initial in-person 

contact (operationalized as attendance at the initial information session or initial 

individual visit if the patient did not attend a session) to the date of surgery.  

Postoperative Weight 

 Postoperative weight was collected from either the postoperative visit with the 

surgical team or if missing, from the available primary care provider visit. Visit windows 

for these weights followed MBSAQIP data collection guidelines and were defined as 6 

months (31-273 days postoperatively), 12 months (274-547 days postoperatively), and 24 

months (548-912 days postoperatively). If multiple weights were available from a time 

period, the weight closest to the point of measurement (6, 12 or 24 months) was used.  

Postoperative Retention 

 Postoperative missing follow up was defined as a patient not completing an in-

person visit or patient-initiated contact within the projected window. This included in-

clinic visits and support group attendance. Telephone calls and EMR messaging were 

excluded. Visit windows followed MBSAQIP data collection guidelines and were 

defined as 6 months (31-273 days postoperatively), 12 months (274-547 days 

postoperatively), and 24 months (548-912 days postoperatively). 

 



 

 

28 

 

Analytic Plan 

Data Management 

SAS 9.4 was used for data management and analysis. The raw data were 

abstracted from the EMR by the Penn Data Analytics Center. The data were de-identified 

by removing any private health information including name, date of birth, and medical 

record number. Patients were then assigned a random identification code. All character 

variables were converted to numeric variables with a corresponding data dictionary. 

String text diagnoses were converted to binary (yes/no) variables for comorbidities of 

interest (type 2 diabetes, hypertension, obstructive sleep apnea, chronic kidney disease, 

chronic obstructive pulmonary disease, hyperlipidemia, gastroesophageal reflux disease).  

 Frequency was calculated as total number of preoperative contacts prior to 

surgery, including in-person visits, education sessions, support groups, telephone calls, 

electronic messages, as well as visits with the psychologist, and labeled as total number 

of preoperative contacts. This was then repeated to create separate variables of number of 

preoperative visits with an RD and by each type of contact (i.e. individual visit, education 

session, support group, telephone, electronic messaging). Frequency was also measured 

in an annualized form to account for time and intensity of treatment. Annualized rate of 

preoperative contacts was calculated as (NumberOfContacts/Durationdays)*365days. The 

variable of duration of preoperative care was calculated using the date of initial contact 

and date of surgery and calculated as Surgerydate – InitialContactdate and measured in 

days. BMI was calculated using weight at baseline, 6 months, 12 months, and 24 months 

postoperatively (and baseline height) with the standard equation of Weightkg / Heightm
2. 

Percent weight loss was the primary outcome variable. This was calculated as 
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WeightBaseline -- WeightxMonth / WeightBaseline at 6 months, 12 months, and 24 months 

postoperatively. Percent excess weight loss was also described and calculated as 

(WeightBaseline -- WeightxMonth) / [WeightBaseline – (25*Heightm
2)]. Dummy variables for 

missing follow up and percent weight loss less than 20% were also created for each time 

period.  

Preliminary Analysis 

Descriptive statistics were performed to assess the sample characteristics. The 

majority of missing data was expected to be postoperative weight data. Univariate 

generalized linear mixed models of each demographic variable and missing postoperative 

weight based on alpha = 0.1 were used to identify variables to be included in a secondary 

multivariate analysis. The results of the subsequent multivariable analysis were then 

included as covariates in the primary analysis. Means and frequency of continuous and 

categorical values were used to provide insight to any areas of largely missing data, 

incorrectly recoded variables, or implausible data possibly due to error. Continuous 

variables were assessed to identify any outliers. Sensitivity analysis examining the 

association between postoperative percent weight loss and missing weight data was used 

to assess the missing at random assumption.  

Primary Aim 

 To test hypothesis 1a, a multivariate generalized linear mixed model controlling 

for covariates determined in the preliminary analysis assessed the association between the 

frequency of preoperative contacts and postoperative total percent weight loss over the 

first 24 months postoperatively. Due to the limited missing data for predictor variables, 

PROC GLIMMIX SAS function was used to handle missing outcome data by maximum 
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likelihood.151 In addition to variables identified in the preliminary analysis, the model 

controlled for age, sex, race, procedure, baseline BMI, and insurance, secondary to 

varying preoperative requirements.141,152 Another mixed model was used to examine 

hypothesis 1b--the relationship between number of preoperative contacts with the RD 

(MWM) and postoperative percent weight loss, controlling for the same factors. As the 

statistical hypothesis was non-directional, two-tailed test based on alpha = 0.05 was used 

for both models.  ANOVA was used to identify any relationship between baseline 

characteristics and number of preoperative contacts. An additional logistic regression was 

used to assess the relationship between baseline variables and percent weight loss of less 

than 20%, the lower end of the expected weight loss in the first two postoperative 

years.79-84,90-92 

Secondary Aim 

To test hypothesis 2a, a multivariable generalized linear mixed model analysis, 

including the same covariates as the primary analysis, assessed the relationship between 

duration of preoperative care with the surgical team and postoperative percent weight loss 

over the first 24 months. Since the statistical hypothesis did not predict a directional 

outcome, a two-tailed test based on alpha = 0.05 was conducted.  

Tertiary Aim 

The third aim of exploring the relationship between the frequency and duration of 

preoperative visits on the completion of postoperative follow up visits was assessed by 

generalized logistic regression at each visit point. As there was not compelling 

information from the literature to make a directional prediction about the relationship, a 

two-tailed test based on alpha = 0.05 was used.  
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CHAPTER 3 

RESULTS 

 

Characteristics of the Study Sample 

Demographic characteristics of participants are reported in Table 1. 

Approximately 75% of the sample was female and just over half identified as white (N = 

770, 51.3%). The mean age at time of surgery was 44.1 years (SD = 11.8). With respect 

to insurance coverage at time of surgery, approximately half were insured with a private 

plan (N = 790, 52.7%), 302 (15.5%) had Medicaid, and 232 (20.1%) had Medicare. Four 

individuals had a Veteran’s Administration plan and the remaining (N = 172, 11%) were 

missing or unknown. 

 

Table 1. Baseline Demographics of Adults Prior to Bariatric Surgery 

(N=1500) 

Variable   Count Percent 

Sex      
 Female 1126 75.1 
 Male 374 24.9 

Age, y     
 Mean (SD) 44.1 11.8 
 Range 18 – 78  

Race     
 White 770 51.3 
 Non-White 730 48.7 

Insurance     
 Private 790 52.7 
 Medicaid 302 20.1 
 Medicare  232 15.5 
 Veterans Administration 4 0.3 
 Missing/Unknown 172 11.5 
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 Table 2 summarizes the baseline clinical characteristics of the sample. Mean 

weight prior to surgery was 136.6 kg (SD = 29.5) and BMI was 48.0 kg/m2 (SD = 8.5). 

The type of surgical procedure was nearly evenly split between RYGB (N = 775, 51.7%) 

and SG (N = 725, 48.3%). The majority of the sample reported that they never smoked 

(N = 885, 57%); remaining reported being a former or current smoker (N = 615, 43%). 

Most had a diagnosis of hypertension (N = 901, 60.1%) and/or a diagnosis of obstructive 

sleep apnea (N = 804, 53.6%). Forty-three percent had a diagnosis of gastroesophageal 

reflux disease and a third had type 2 diabetes and/or hyperlipidemia. Of the seven 

comorbidities assessed, the mean number of diagnoses per patient was 2.3 (SD = 1.5). 
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Table 2. Baseline Clinical Characteristics of Adults Prior to Bariatric Surgery 

(N=1500) 

Variable   Count/Mean Percent/SD 

Weight, kg 136.6  29.5 

 Range 77.6 - 300.1  

BMI, kg/m2 48.0  8.5 

 Range 32.5 - 84.0  

Surgical Procedure 
 Roux-en-Y Gastric Bypass 775  51.7 
 Vertical Sleeve Gastrectomy 725  48.3 

Smoking Status 
 Never 885  57.0 
 Former/Current 615  43.0 

Comorbidity  
 Hypertension 901 60.1 
 Obstructive Sleep Apnea 804 53.6 
 Gastroesophageal Reflux Disease 645 43.0 
 Diabetes 506 33.7 
 Hyperlipidemia 465 31.0 

 Chronic Obstructive Pulmonary 

Disease 69  4.6 
 Chronic Kidney Disease 42 2.8 

Number of Comorbidities  
 Mean (SD) 2.3 1.5 
 Range 0-7  
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 The frequency of patient-provider preoperative contacts and days from the initial 

contact with the surgical team to the day of surgery are shown in Table 3. Patients had a 

median of nine preoperative total contacts (IQR = 7, 11). The mean annualized rate of 

contacts was 16 (IQR = 9, 24). The greatest number of contacts were in-person, 

individual visits (Median = 4, IQR = 2, 26). Median education session, support group, 

and contacts with the psychologist were all one contact each. Median number of contacts 

with an RD for MWM prior to surgery was 4 (IQR = 2, 6). Median days from initial 

contact to surgery was 196 (IQR = 132, 374). 

 

Table 3. Frequency of Contacts Prior to Bariatric Surgery and Days 

from Initial Preoperative Contact to Surgery 

    Median IQR 

Preoperative Contacts 9 7, 11 

 Range 4 – 74  

Annualized Rate of Contacts 16 9, 24 

 Range 1-95  

Contacts by Type    
 Individual 4  2, 26 
 Telephone 2  0, 38 
 Support Group 1  1, 8 
 Education 1  0, 5 
 Electronic 0  0, 6 
 Psychology 1  1, 5 

Contacts with RD 4 2, 6 
 Range 1 – 19  

Preoperative Duration, days 196 132, 374 

 Range 27-3721  

IQR = Interquartile Range 
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 Table 4 and Figure 1 describe the observed weight changes for the sample at 6, 

12, and 24 months postoperatively. At 6 months and 12 months, mean percent weight 

loss was 21.7% + 6.0% and 27.3% + 9.1%, respectively.  Mean percent weight loss at 24 

months was 27.0% + 11.2. Mean weight loss at 6 months was 29.6 kg + 10.4 and 12 

months was 37.1 kg + 14.7. At 24 months post-bariatric surgery, mean weight loss was 

36.3 kg + 17.1. 

 

Table 4. Weight, Body Mass Index, Percent Body Weight Change, and Percent Excess 

Weight Loss after Bariatric Surgery; Observed Data 

 Mean (SD) 

 Baseline 6 months 12 months 24 months 

 n=1500 n=1090 n=783 n=570 

 M SD M SD M SD M SD 

Weight, kg 136.6 29.6 107.0 24.9 98.7 24.5 98.4 26.4 

BMI, kg/m2 48.0 8.5 37.7 7.6 34.9 7.7 34.8 8.3 

Weight Loss, kg -- 29.6 10.4 37.1 14.7 36.3 17.1 

Excess Weight Loss, % -- 48.4 16.4 60.7 22.4 60.1 26.3 

Weight Change, % -- 21.7 6.0 27.3 9.1 27.0 11.2 
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 Figure 1. Weight, Body Mass Index, Percent Body Weight Change, and Percent 

 Excess Weight Loss after Bariatric Surgery; Observed Data  
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Preliminary Analysis 

 The median duration of the preoperative assessment period in the sample was 196 

days (IQR 132, 374). The period ranged from 27 days to 3721 days, greater than 10 

years. The size of this range warranted assessment for outliers. Figure 2 presents a 

histogram of the distribution of preoperative duration. Approximately 1% of the sample 

(21 cases) had an observed preoperative duration greater than five years (1825 days). 

This was more than five times the longest mean duration of preoperative care published 

(344 days).153 Therefore, these 21 cases were considered clinical outliers and excluded 

from the final analyses.  Four individuals with Veterans Administration insurance were 

excluded due the relative infrequency of this insurance type in the sample. An additional 

172 cases were excluded secondary to missing insurance data. A final sample of 1303 

cases were included in the analyses below.  

 

  

Figure 2. Histogram of Preoperative Duration Distribution 
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 Table 5 presents the relationship between relevant baseline variables and missing 

postoperative data, to assess for the need to consider these variables as covariates in 

subsequent analyses. The relationship of age at time of surgery, sex, race, smoking status, 

BMI, procedure, insurance, and number of comorbidities to missing postoperative weight 

over the first 24 months postoperatively were each evaluated using a univariate 

generalized linear mixed model. Using a significance value of alpha = 0.1, age, sex, 

insurance, and number of comorbidities were included in the multivariable analysis. 

Surgical procedure (P = 0.01), insurance coverage (P = 0.0003) and number of 

comorbidities (P < 0.0001) were associated with missing follow up variables. As a result, 

these factors were identified and used as covariates for the primary analysis. Age, race, 

sex, and baseline BMI also were included in the analyses due to varying preoperative 

requirements and previous studies finding differences in postoperative weight loss.141,152 

 

Table 5. Analysis to Identify Baseline Variables Associated with 

Missing Follow up Weights in the Analysis Sample (N=1303) 

Baseline Variable P 

Age <0.0001 

Sex 0.34 

Race 0.25 

Smoking Status 0.22 

BMI 0.80 

Surgical Procedure 0.009 

Insurance <0.0001 

Number of Comorbidities <0.0001 

Multivariable Analysis 

Age 0.56 

Surgical Procedure 0.01 

Insurance 0.0003 

Number of Comorbidities <0.0001 
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Table 6 displays the sensitivity analysis performed to assess the robustness of the 

results in regards to the missing at random assumption. When controlling for age, sex, 

race, procedure, smoking status, baseline BMI, insurance, and number of comorbidities, 

and using a significance value of alpha = 0.05, no association was found between missing 

postoperative weights and percent weight loss at any time point. This indicates that 

overall missing follow up data were likely not related to the outcome, and therefore 

should not bias the results.  
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Table 6. Mean Postoperative Percent Body Weight Loss by Whether Weight was Missing at Each Follow Up Assessment 

 6 months 12 months 24 months Any Visit 

 Observed   Missing    Observed   Missing    Observed  Missing     Observed Missing 

 M SD M SD M SD M SD M SD M SD M SD M SD 

6 months - - 22.0 5.9 21.2 6.0 22.1 6.0 21.4 5.9 21.4 5.9 22.2  5.9 

12 months 27.1 9.1 28.0  9.2  - - 27.3  9.2 27.0 8.9 27.1   9.2 27.3  9.0 

24 months 27.0 11.0 27.5 12.0 27.3 11.1 26.0 10.8 - - 26.6 11.1 27.3  11.1 

 P = 0.94 P = 0.50 P = 0.49 P = 0.66 

Note. P values based on mixed models, adjusted for age, sex, race, smoking status, BMI, surgical procedure, insurance, number of 

comorbidities. 

Note. 172 cases excluded due to missing insurance data. 

Note. 4 cases excluded to due low volume of Veteran’s Administration insurance. 

Note. 21 cases excluded due to preoperative duration of >5 years. 
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Aim 1 – The Relationship between the Frequency of Preoperative Patient Contacts with 

the Bariatric Team and Postoperative Weight Loss 

 The relationship between the frequency of preoperative contacts and 

postoperative weight loss is presented in Table 7 and Table 8. For annualized rate of 

preoperative contacts shown in Table 7, no association was found between annualized 

rate and postoperative weight loss (P = 0.12).  As seen in Table 8, each additional 

preoperative contact (not accounting for period of time between them) was not associated 

with postoperative weight loss (P =0.42).  

More specific relationships were identified among the covariates and presented in 

Table 7. Non-white participants experienced 1.78% smaller weight loss compared to their 

white counterparts (95% CI -2.73%, -0.84%, P = 0.0002). Each additional year in age 

was associated with a 0.13% smaller postoperative weight loss (95% CI -0.07%, 0.03%; 

P < 0.0001). Each additional comorbidity was associated with a 0.60% smaller percent 

weight loss (95% CI -0.93%, -0.27%; P = 0.0003). Patients who underwent RYGB 

experienced 4.35% greater percent weight loss compared to SG patients (95% CI 3.49%, 

5.21%; P <0.0001). No associations were found between sex, baseline BMI, or insurance 

and postoperative percent weight loss.  
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Table 7. Association between Annualized Rate of Preoperative Contacts and 

Postoperative Percent Weight Loss 

 

Estim

ate SE 

t 

Value 95% CI P 

Variable    Lower Upper  

Annualized Rate of Contacts 0.03 0.02 1.55 -0.008 0.07 0.12 

Female (vs. Male) 0.04 0.54 0.08 -1.01 1.09 0.93 

Non-White (vs. White) -1.78 0.48 -3.70 -2.73 -0.84    0.0002 

Age -0.13 0.02 -5.62 -0.17 -0.06 < 0.0001 

RYGB (vs. SG) 4.35 0.44 9.93 3.49 5.21 < 0.0001 

BMI -0.02 0.03 -0.65 -0.07 0.03 0.51 

Number of Comorbidities -0.60 0.17 -3.60 -0.93 -0.27    0.0003 

Insurance 0.05 

Medicaid (vs. Private) -1.19 0.61 -1.97 -2.38 -0.01 0.05 

Medicare (vs. Private) -1.24 0.64 -1.94 -2.50 0.02 0.05 

 

 
 

Table 8. Association between Number of Preoperative Contacts and Postoperative 

Percent Weight Loss 

 Estimate SE t Value 95% CI P 

Variable    Lower Upper  

Preoperative Contacts -0.05 0.06 -0.81 -0.16 0.07 0.42 

Female (vs. Male) 0.009 0.54 0.002 -1.04 1.06 0.99 

Non-White (vs. White) -1.85 0.48 -3.85 -2.79 -0.91  0.001 

Age -0.13 0.02 -5.86 -0.17 -0.08 < 0.0001 

RYGB (vs. SG) 4.21 0.46 9.16 3.31 5.11 < 0.0001 

BMI -0.02 0.03 -0.72 -0.07 0.03 0.47 

Number of Comorbidities -0.63 0.17 -3.79 -0.95 -0.30    0.0002 

Insurance  0.11 

Medicaid (vs. Private) -1.02 0.61 -1.69 -2.21 0.17 0.09 

Medicare (vs. Private) -1.07 0.65 -1.65 -2.35 0.20 0.10 
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Table 9 displays the univariate analyses which assessed the relationship between 

preoperative contacts with any member of the team, the RD (representing MWM), and 

the psychologist, and postoperative weight loss, controlling for sex, race, age, procedure, 

baseline BMI, number of comorbidities, and insurance. No association was found 

between number of visits with an RD and postoperative weight loss (-0.12%, 95% CI -

0.30%, 0.05%; P = 0.16). Each additional contact with a psychologist prior to surgery 

was associated with a 1.46% smaller postoperative weight loss (95% CI -2.79%, -0.12%; 

P = 0.03). Each additional individual visit contact with a member of the bariatric surgery 

team, excluding psychology, was associated with a 0.26% smaller percent weight loss 

(95% CI -0.47%, -0.05%; P = 0.02). No association was found between education, 

support group, telephone, or electronic contacts and postoperative weight loss. 

 

Table 9. Association between Preoperative Contacts with a Registered Dietitian, 

Psychologist, and Contact Type and Postoperative Percent Weight Loss 

 Estimate SE t Value 95% CI P 

Variable    Lower Upper  

Contacts with RD -0.12 0.09 -1.41 -0.30 0.05 0.16 

Education Contacts 0.11 0.27 0.41 -0.43 0.65 0.68 

Individual Contacts -0.26 0.12 -2.44 -0.47 -0.05 0.02 

Support Group Contacts -0.04 0.45 -0.10 -0.92 0.84 0.92 

Telephone Contacts 0.15 0.53 1.29 -0.08 0.37 0.20 

Electronic Contacts -0.18 0.41 -0.44 -0.98 0.62 0.66 

Psychology Contacts -1.46 0.68 -2.15 -2.79 -0.12 0.03 

Note. Univariate analyses adjusted for age, sex, race, smoking status, BMI, surgical 

procedure, insurance, number of comorbidities. 
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 The relationship between annualized frequency of preoperative contacts and 

baseline variables also was explored. Table 10 displays a sub-analysis examining the 

differences in annualized preoperative contacts by demographic and clinical variables. 

Younger patients completed more annualized preoperative contacts (P = 0.001). White 

patients completed more annualized preoperative contacts than non-white (18.92 + 11.40 

vs 17.02 + 10.61; P = 0.002). Medicaid recipients completed the most number of 

contacts, followed by Medicare, and private insurance recipients (P = 0.03). Increased 

number of comorbidities was associated with a smaller number of annualized 

preoperative contacts (P < 0.0001). No association was found between annualized 

number of preoperative contacts and sex, surgical procedure, or BMI. 
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Table 10. Annualized Frequency of Preoperative Contacts by Demographic and 

Clinical Variables 

Variable  M  SD P 

Age, y 0.001 
 18-34 20.23 11.67  

 35-44 17.48 11.44  

 45-53 17.61  11.28  

 >54 16.83 9.38  

Sex 0.53 
 Male 18.31 10.60  

 Female 17.87 11.20  

Race 0.002 
 White 18.92 11.40  

 Non-White 17.02  10.61  

Surgical Procedure 0.14 
 RYGB 15.52 10.79  

 SG 18.42 11.28  

BMI  0.07 
 <40 17.64 10.24  
 40-44.9 19.26 11.62  
 45-49.9 17.35 11.53  
 >50 17.49 10.52  

Number of Comorbidities < 0.0001 
 0-1 20.42 12.70  

 2-3 17.56  10.04  

 4-5 15.84 10.02  

 6-7 12.76  10.18  

Insurance  0.03 
 Private 17.64 11.11  

 Medicare 17.25 10.68  

 Medicaid 17.64 11.11  

  



 

 

47 

 

 A sensitivity analysis was performed to explore the relationship between the 

baseline variables of interest and weight loss. Table 11 describes the results of an analysis 

to identify variables associated with patient’s experiencing a < 20% weight loss. A 

logistic regression model was used to determine overall association. Older age (P 

<0.0001), SG (P < 0.0001), greater BMI (P < 0.05), and greater number of comorbidities 

(P = 0.0003) were associated with the likelihood of postoperative weight losses of < 20% 

at the end of the second postoperative year.  

 

Table 11. Analysis to Identify Baseline Variables 

Associated with < 20% Weight Loss  

Variable P 

Sex 0.74 

Age < 0.0001 

Race 0.07 

Insurance 0.12 

Surgical Procedure < 0.0001 

BMI 0.03 

Number of Comorbidities     0.0004 

Smoking Status 0.53 

Preoperative Contacts 0.72 

Preoperative Duration 0.39 
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Aim 2 - The Relationship between the Duration of Preoperative Patient Contacts with the 

Bariatric Team and Postoperative Weight Loss 

 Table 12 displays the association between the duration of the preoperative 

evaluation period (days from initial contact to surgery) and postoperative weight loss. 

Duration of the period was not associated with postoperative percent weight loss (P = 

0.40). Covariate assessment results were consistent with the analyses of Aim 1, with no 

association found between sex, age, procedure, baseline BMI, number of comorbidities, 

or insurance and postoperative percent weight loss. Non-white, older, and SG patients 

and patients with a greater number of comorbidities experienced a smaller postoperative 

percent weight loss. 

 

Table 12. Association between Duration of the Preoperative Assessment Period and 

Postoperative Percent Weight Loss  

Variable Estimate SE t Value 95% CI P 

    Lower Upper  
Preoperative 

Duration -0.0005 0.0006 -0.84 -0.002 -0.0007 0.40 

Female (vs. 

Male) 0.04 0.54 0.07 -1.01 1.09 0.94 

Non-White (vs. 

White) -1.82 0.48 -3.77 -2.77 -0.87    0.0002 

Age -0.13 0.02 -5.68 -0.17 -0.08 < 0.0001 

RYGB (vs. SG) 4.25 0.45 9.52 3.78 5.13 < 0.0001 

Baseline BMI -0.02 0.03 -0.73 -0.07 0.03 0.47 

Number of 

Comorbidities -0.62 0.17 -3.68 -0.95 0.29   0.0002 

Insurance 0.07 

Medicaid (vs. 

Private) -1.10 0.60 -1.83 -2.29 0.08 0.07 

Medicare (vs. 

Private) -1.15 0.64 -1.81 -2.41 0.10 0.07 
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Aim 3 - The Relationship between the Frequency and Duration of Preoperative Contacts 

with the Bariatric Surgery Team and Postoperative Contacts over the First 24 

Postoperative Months 

 Tables 13-16 display the association between baseline characteristics and missing 

follow up at 6, 12, and 24 months. No association was found between the duration of the 

preoperative process, frequency of preoperative contacts and attendance at all 

recommended visits in the first two postoperative years.  When assessing specific time 

points, no association was found between frequency or duration of preoperative contacts 

and participants missing a follow up visit at each of the individual recommended follow 

up time points (6, 12, or 24 months postoperatively).  

 Examining the covariates, being female was associated with failure to complete 

the 12 month visit (OR 1.42, 95% CI 1.08, 1.88; P = 0.01); however this was not seen at 

any other time point.  Increased age was associated failure to complete the 6-month 

contact (OR 1.02, 95% CI 1.00, 1.04; P = 0.04); however this effect was lost at 12- and 

24-months. Patients with Medicare coverage when compared with private payers were 

less likely to not complete the 6-month appointment (OR 0.39, 95% CI 0.22, 0.67; P = 

0.01), however this effect was also lost at 12- and 24- months. Patients with Medicaid 

coverage were less likely to not complete all the follow up visits (OR 0.55, 0.36, 0.82; P 

= 0.003), specifically the 6- and 12-month visits. Patients who underwent RYGB were 

less likely to complete all recommended contacts as compared to those who underwent 

SG (OR 1.62, 95% CI 1.22, 2.15; P = 0.0009), specifically at 12-months and 24-months. 

Increased number of comorbidities was also associated with failure to complete all 
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recommended contacts, the 12-month contact, and the 24-month contact (P < 0.0001, P = 

0.01, P = 0.004). 

Table 13. Association between Baseline Characteristics and Missing 6 

Month Follow Up Visit (N Missing/Complete = 124/1179) 

 OR 95% CI P 

Variable   Lower Upper   

Preoperative Contacts 0.99 0.94 1.04 0.65 

Preoperative Duration 1.00 1.00 1.01 0.18 

Age 1.02 1.00 1.04 0.04 

Female (vs. Male) 1.44 0.90 2.30 0.13 

Non-White (vs. White) 0.68 0.44 1.05 0.08 

BMI 1.00 0.98 1.02 0.49 

RYGB (vs. SG) 1.40 0.96 2.07 0.09 

Number of Comorbidities 1.10 0.96 1.28 0.18 

Insurance   0.001 

Medicaid (vs. Private) 0.52 0.32 0.84 0.01 

Medicare (vs. Private) 0.39 0.22 0.67   0.001 

 
 

Table 14. Association between baseline characteristics and missing 12 month 

follow up visit (N Missing/Complete = 648/655) 

 OR 95% CI P 

Variable   Lower Upper   

Preoperative Contacts 1.02 0.98 1.05 0.34 

Preoperative Duration 1.00 1.00 1.00 0.52 

Age 1.00 0.99 1.01 0.71 

Female (vs. Male) 1.42 1.08 1.88 0.01 

Non-White (vs. White) 0.85 0.66 1.09 0.19 

BMI 1.01 1.00 1.02 0.14 

RYGB (vs. SG) 1.48 1.16 1.87   0.001 

Number of Comorbidities 1.26 1.15 1.38  < 0.0001 

Insurance     0.0004 

Medicaid (vs. Private) 0.54 0.40 0.74 < 0.0001 

Medicare (vs. Private) 0.92 0.66 1.29 0.63 
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Table 15. Association between Baseline Characteristics and Missing 24 Month 

Follow Up Visit (N Missing/Complete = 924/379) 

 OR 95% CI P 

Variable   Lower Upper   

Preoperative Contacts 1.02 0.99 1.06 0.28 

Preoperative Duration 1.00 1.00 1.00 0.52 

Age 1.00 0.99 1.01 0.76 

Female (vs. Male) 1.15 0.86 1.55 0.34 

Non-White (vs. White) 0.75 0.57 0.98 0.03 

BMI 1.00 0.99 1.02 0.80 

RYGB (vs. SG) 1.39 1.03 1.24 0.01 

Number of Comorbidities 1.13 1.03 1.24 0.01 

Insurance 0.42 

Medicaid (vs. Private) 0.83 0.59 1.16 0.27 

Medicare (vs. Private) 1.08 0.76 1.54 0.66 

 

 
 

Table 16. Association between Baseline Characteristics and Missing Any Follow 

Up Visits (N Missing/Complete = 1007/296) 

 OR 95% CI P 

Variable   Lower Upper   

Preoperative Contacts 1.03 1.00 1.07 0.08 

Preoperative Duration 1.00 1.00 1.00 0.41 

Age 1.01 0.99 1.02 0.35 

Female (vs. Male) 1.11 0.81 1.52 0.53 

Non-White (vs. White) 0.73 0.54 0.98 0.04 

BMI 1.00 0.99 1.02 0.66 

RYGB (vs. SG) 1.62 1.22 2.15     0.0009 

Number of Comorbidities 1.16 1.05 1.29   0.004 

Insurance 0.01 

Medicaid (vs. Private) 0.55 0.36 0.82   0.003 

Medicare (vs. Private) 1.02 0.70 1.48 0.92 
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CHAPTER 4 

DISCUSSION 

Summary 

 The present study aimed to determine whether the frequency of preoperative 

contacts with the bariatric surgery team and duration of preoperative care were associated 

with postoperative weight loss. The relationship between these two preoperative variables 

and attrition from postoperative care also was explored. The findings do not support the 

two primary hypotheses that preoperative frequency and duration of care is associated 

with postoperative weight loss. The number of contacts with an RD prior to surgery, 

representing participation in preoperative MWM, was not associated with postoperative 

weight loss. However, additional individual visits with the bariatric surgery team was 

associated with a 0.26% smaller weight loss. These individual visits were completed by 

any clinician on the surgical team (surgeon, nurse practitioner, nurse, or RD) and 

excluded telephone, electronic messaging, support group, education sessions, or visits 

with the psychologist. Each additional visits with the psychologist, beyond the one 

required by both the program and third party payers, was associated with 1.39% smaller 

percent weight loss. Race, age, procedure, and number of comorbidities were associated 

with postoperative weight loss as well.  Neither number of preoperative contacts nor 

duration were associated with missing postoperative visits over the first two 

postoperative years.  

 These major findings, along with some secondary results, are discussed in detail 

below.  
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Aim 1 - Preoperative Contacts and Postoperative Weight Loss 

 Participants were found to have a median of 9 preoperative contacts with the 

bariatric surgery program over a period of approximately 28 weeks between their initial 

information session and surgical procedure.   The number of contacts was not associated 

with postoperative percent weight loss.  This is in contrast to the theoretical hypothesis, 

based on social cognitive theory, that preoperative contacts would provide the clinicians 

opportunities to provide counseling on self-regulation strategies as well as the dietary and 

behavioral requirements of bariatric surgery that would promote greater weight loss. 

When annualizing the frequency of contacts (to control for variability in the duration of 

the preoperative evaluation process), the frequency of contacts remained unassociated 

with weight losses, suggesting that the “intensity” of the preoperative counseling period 

is also unrelated to postoperative weight loss.  

 The number of preoperative contacts with the RD, representing preoperative 

MWM, was not associated with postoperative weight loss. National guidelines suggest 

that an indication for surgery is the ability to demonstrate understanding of postoperative 

dietary recommendations.75,111  This often is operationalized as a nutrition assessment by 

an RD prior to surgery in addition to, and separate from, MWM, which is required of 

most third-party payers prior to authorization for surgery. Demonstrating adequate 

understanding of postoperative nutrition requirements is an integral part of the 

preoperative evaluation process.75 However, the present study, as well as other 

investigations, have found that a behavioral nutrition intervention in the form of MWM 

may not be solely effective at improving postoperative weight loss. For example, Jamal 

and colleagues randomized RYGB patients to 13 weeks of weekly nutritional counseling 
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or no counseling and found that patients who underwent counseling experienced smaller 

weight losses at 12 months postoperatively.127  While surprising, Jamal and colleagues 

suggested that the nutrition counseling was perceived by patients as a barrier to surgical 

treatment, rather than an intervention to improve outcomes, as the dropout rate was twice 

as high as in the group not required to complete the nutrition counseling.  Studies 

following patients for up to two years have found similar results.132,141 The most recent 

studies evaluating insurance-mandated MWM also have found no difference in weight 

loss between mandated MWM and no MWM at both 1 and 2 years postoperatively.132,154 

The findings of the present study add to the growing body of literature calling into 

question the relevance of preoperative MWM, suggesting nutrition intervention may not 

be impacting early postoperative weight loss as previously thought. However, it is 

important to note that there is great variability to the approach of MWM. While the 

theoretical tenants of the approach are consistent with social cognitive theory, and 

specific behavioral instruction borrows from state-of-the-art intensive lifestyle 

modification programs for weight loss, there has yet to be a large, controlled study of the 

preoperative delivery of robust lifestyle modification interventions available. 

 Although MWM is viewed by many in the field as a period of preparation prior to 

surgery to address maladaptive dietary behaviors and practice specific postoperative 

dietary recommendations, the findings imply that those interventions may not translate 

into additional postoperative weight loss.  Unlike in preoperative MWM, adherence to 

postoperative dietary recommendations has been found to be associated with weight loss 

at more than seven years post-RYGB, and dietary intake at 6 months post-RYGB has 

shown to be predictive of weight up to 10 years postoperatively.155,156 Patient perceptions 
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of postoperative nutrition interventions have been shown to be favorable as well, with 

patients previously reporting that postoperative nutrition interventions would be 

beneficial, however they cited lack of insurance coverage as the primary barrier to these 

services.157,158 With the current study’s findings, it may be that nutrition intervention may 

be more beneficial in the postoperative period. 

 While the frequency of visits with the RD prior to surgery was unrelated to 

postoperative weight loss, each additional individual visit with the bariatric team was 

associated with a 0.26% smaller percent weight loss (P = 0.02). This is also at odds with 

the theoretical hypothesis suggesting that increased contacts would be associated with 

larger postoperative weight losses. Instead, it may be that these additional contacts are a 

reflection of the clinical judgement of the treatment team. During the regularly scheduled 

sessions, treatment providers may be observing behaviors such as difficulty 

understanding or adhering to clinical recommendations that are leading them to schedule 

additional visits in an effort to mitigate these issues.  While these additional individual 

visits are associated with smaller postoperative weight losses, it may be that these 

outcomes would be even less positive without this additional preoperative attention. 

 Additional visits with the psychologist also were associated with smaller weight 

loss. Bariatric care guidelines recommend that individuals thought to have relevant 

psychiatric comorbidities undergo a mental health evaluation prior to surgery.48,159 In the 

United States, most third party payers mandate this evaluation as a pre-requisite to 

surgery. In the present study, additional psychological contacts were associated with a 

1.46% smaller weight loss postoperatively. A number of studies have shown that 

individuals who present for bariatric surgery have higher rates of significant 



 

 

56 

 

psychopathology as compared to the general population.160,161 Severe, untreated 

psychopathology is widely considered a contraindication to bariatric surgery.110,162 

Studies have suggested that between 10-20% of patients receive a recommendation from 

the mental health professional to enter into mental health treatment, or engage in 

adjunctive treatments (such as individual psychotherapy or attendance in the bariatric 

surgery program’s support group) prior to surgery.163,164 In these cases, patients are 

typically recommended to return for a follow up evaluation for clearance for surgery. 

Results from this study indicate that patients who ultimately have two or more contacts 

with the psychologist prior to surgery (5% of patients in the present study) experience 

smaller weight losses.  

This observation indicates that these evaluations likely are identifying relevant 

psychosocial, behavioral, or environmental issue that may contribute to postoperative 

outcomes. This is in contrast to a recent opinion paper arguing that preoperative 

psychological evaluation may not be necessary for all surgical candidates.162  The 

findings of this study may serve as a signal to the clinical team that patients with 

increased contacts with the psychology bariatric team members may be more likely to 

experience smaller weight losses postoperatively and may need additional assistance 

postoperatively to experience optimal outcomes. 

Aim 2 - Preoperative Duration and Postoperative Weight Loss 

The preoperative assessment process was observed to be longer, a median of 196 

days from initial contact until surgery, compared to several other studies. Kuwada and 

colleagues’ reported a preoperative assessment period of 105 days; Schneider and 

colleagues’ reported 164 days.128,147 Comparatively, Hayes and colleagues reported 



 

 

57 

 

approximately 334 days from initial contact to surgery in their sample.153 Anecdotally, 

the authors of Hayes’ study attributed the large variance in preoperative assessment days 

to internal program differences in their bariatric center’s processes that lengthen the 

overall assessment period. The amount of time from initial contact to surgery is not 

commonly reported, despite it being an integral part of the bariatric surgery process.  

Most insurers require 3-6 months of MWM. How long that requirement actually 

translates to in office care is not well documented or often reported in the literature.  

When taking into account both number of contacts and duration, by calculating 

the annualized rate of contacts, no relationship between preoperative contacts and 

postoperative weight loss was found. As noted above, the established recommendation of 

demonstrating adequate understanding of postoperative dietary requirements without 

additional counseling may be sufficient, with greater impact being feasible in the 

postoperative period.  

Aim 3 - Preoperative Care and Postoperative Follow Up 

 The study found no association between the preoperative duration or frequency of 

contacts and completion of postoperative visits in the first two postoperative years. These 

findings also do not support the hypothesis that greater preoperative contacts may provide 

additional opportunity to build rapport with the clinical team that promotes continued 

follow up postoperatively. The results of this study suggest that preoperative contacts 

may not be an appropriate area for intervention to reduce postoperative attrition.  

 A number of demographic and descriptive variables were associated with 

postoperative follow-up.  Older patients, as well those with Medicare, were more likely to 

miss the recommended 6-month postoperative visit. Women were more likely than men 
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to miss the recommended 12-month postoperative visit. While interesting, these findings 

are difficult to interpret without an examination of theoretically relevant behavioral and 

psychosocial variables that were not included in this study. These include self-efficacy, 

depression, and motivation/readiness. Patients with more medical comorbidities prior to 

surgery were less likely to return for postoperative visits. This result can be interpreted in 

several ways. First, it may be that these individuals face other physical or medical 

barriers that limit their ability to engage with recommended follow up. Second, patients 

with complex medical histories often have psychological or behavioral issues which 

contribute to their overall health and ability to engage in health care.164 Unfortunately, 

this relationship was unable to be investigated in depth in the present study.  

Demographic Variables and Postoperative Weight Loss 

 Men and women did not differ in postoperative weight loss. Several studies have 

found that men experience greater weight loss after bariatric surgery.165,166  By contrast, 

in a study of over 20,000 bariatric surgery patients (58% RYGB and 40% SG) women 

were found to have greater weight losses at both 12 and 24 months postoperatively.167  

Other studies examining gender differences have found that males seeking bariatric 

surgery are more likely to have a greater number of comorbidities when compared to 

females.168-170 For example, Stroh and colleagues found that male bariatric surgery 

candidates were more likely than females to have hypertension, insulin dependent and 

non-insulin dependent diabetes, and obstructive sleep apnea when compared to their 

female counterparts.169 Males in the current study had a greater mean number of 

comorbidities compared to females (2.8 vs. 2.2); the number of comorbidities was 

associated with smaller postoperative weight losses in the present study. This observation 
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may explain the lack of gender difference. Several studies of this issues have not 

controlled for number of comorbidities when assessing postoperative weight loss 

differences.165,166,171   

 Caucasians lost 1.78% more weight over the first two years after surgery as 

compared to non-white participants. This also replicates other findings in the obesity 

literature.165,172 Baseline BMI was not associated with postoperative weight loss.  This is 

in contrast with previous studies that have found increased BMI to be associated with 

smaller postoperative weight loss.165,173 As noted above, greater comorbidities prior to 

surgery was associated with smaller postoperative weight loss. The number of 

preoperative comorbidities may be considered a proxy measure of the level of clinical 

complexity of bariatric surgery patients in general. This is consistent with previous 

findings that greater number of comorbidities is associated with smaller weight losses 

after surgery.168-170  

 Approximately 40% of the participants included in the study were recipients of 

government-funded insurance.  This is a larger percentage than seen in many other 

studies in the literature, where roughly one-third of individuals had Medicaid or 

Medicare.153,154,174 Medicare and Medicaid recipients experienced smaller percent weight 

loss at the end of the second postoperative year compared to those patients with private 

insurance; however this did not reach statistical significance (P > 0.05). To qualify for 

Medicare or Medicaid, an individual would need to be over 65 years old, disabled, or of 

low socioeconomic status. Each of these factors have been associated with smaller weight 

loss outcomes in previous studies.101,175 However, other studies have not found 

differences in weight loss based on insurance status.153,176 A recent meta-analysis found 
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that Medicaid recipients and participants with a private payer had similar weight losses at 

both 12 and 24 months postoperatively.176 Studies in the meta-analysis included both 

single-center and large database samples, comprising of both rural and suburban centers. 

The current patient sample was from an academic medical center in an urban location and 

approximately 40% had Medicare or Medicaid coverage. There are more Medicare and 

Medicaid beneficiaries in urban areas because of population density compared to rural 

areas, however the percent of the population with Medicare or Medicaid coverage in rural 

areas is greater.177,178 In the present study, no significant difference was found between 

each on the government-funded insurances and private insurance with respect to percent 

weight loss. 

Vertical Sleeve Gastrectomy vs. Roux-en-Y Gastric Bypass 

 The study sample was comprised of an almost equal split between SG and RYGB 

procedures.  This reflects the shifting trends in surgical procedures over the past decade. 

In 2011, RYGB and adjustable gastric banding were the procedures of choice, 

representing 75% of all bariatric surgeries performed in the United States.134 Currently, 

almost 60% of procedures performed in the United States are SG.89 In the present study, 

RYGB patients experienced 4.35% larger percent weight loss over the first two 

postoperative years. These observations are consistent with several studies which have 

found that RYGB typically produces larger weight losses than SG over the first two 

years.48,76,154 For example, the Michigan Surgery Collaborative (MSC) found that RYGB 

was associated with an excess weight loss of 70% and SG of 60% two years 

postoperatively.179 75 
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Attrition has long been a challenge of postoperative care.83  Anecdotally, 

postoperative follow up is believed to be of greater importance to RYGB patients, 

secondary to concerns about dietary restrictions and the risk of malnutrition if the 

postoperative dietary recommendations are not followed. In the present study, 

participants who underwent SG were more likely to complete recommended follow up 

visits than those who underwent RYGB. With SG increasing in popularity and utilization, 

this finding may be an indicator of future trends of improved postoperative visit 

compliance. However, this may also be a reflection of the smaller weight losses seen in 

SG patients.  These patients may be more likely to return to the bariatric surgery program 

for postoperative appointments for additional support to experience greater weight loss.  

Clinical and Policy Implications 

 Several of the findings from the study have clinical or policy implications. The 

study supports the most recent position statement by the ASMBS critical of the mandate 

from third party payers to extended MWM in order to receive authorization for 

surgery.118 Increased annualized preoperative contacts, total preoperative contacts, and 

preoperative duration were not associated with postoperative weight loss. Extended 

preoperative assessment may be a deterrent to bariatric surgery for many individuals and 

may contribute to the observation that only approximately 1% of patients eligible for 

bariatric surgery undergo it.127,141 A prolonged period of preoperative assessment prior to 

surgery is seen in solid organ transplantation, but few other areas of surgery.180 Results 

from this study raise questions about the value of the current length of preoperative 

bariatric care, which is approximately 6 months in duration.  
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 Additional individual visits were associated with a smaller percent weight loss. 

An extended preoperative assessment may be a result of the medical and psychological 

complexity of patients, as judged by the multidisciplinary team. Penn Bariatrics is the 

largest provider of bariatric care in the region. The program has a national reputation and 

may attract, or be referred, patients with more complex histories and/or current medical 

and psychological issues. Anecdotal experience has indicated that other programs in the 

region will send more complex cases to Penn Bariatrics. In the present study, patients 

with greater number of comorbidities completed more preoperative contacts and had a 

longer duration of preoperative care, which resulted in a smaller annualized rate of 

contacts. The clinical team at Penn Bariatrics has a great wealth of clinical experience 

and, as such, may be particularly adept at identifying clinical complexity that may be 

associated with poor postoperative outcomes. As a result, these clinicians may be 

recommending additional preoperative assessment individual visits, which may be 

increasing the duration of preoperative care  (but decreasing the annualize rate of contacts 

calculated in the analyses described above), in an effort to mitigate variables that may 

contribute to suboptimal outcomes. More simply put, it may be that some patients with 

greater medical or psychosocial complexity would experience even smaller postoperative 

weight losses in the absence of additional preoperative assessment and care.  

 An extended preoperative assessment also may be patient-driven. The assessment 

period includes multiple visits with different providers. This requires a level of 

compliance from patients to coordinate and complete these visits in a timely manner.  

Some patients, after starting the preoperative assessment process, may determine that 

they are not ready to commit to surgery, halt the process, and subsequently return to the 
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program when they feel more prepared to complete the preoperative requirements. For 

patients for whom the clinical team has recommended additional visits, there may be 

additional barriers to completing these visits, such as scheduling or transportation issues.  

Each of these would, in turn, also reduce the annualized rate of frequency of visits.  This 

may account for the smaller annualized rate seen with greater number of comorbidities, 

despite greater number of comorbidities being associated with greater number of 

preoperative contacts and longer duration of preoperative care.  

 Findings from this study indicate that patients who have more contacts and a 

longer preoperative assessment period experience no significant difference in weight loss 

after surgery.  Little is known about each of the factors determining frequency of contacts 

and duration of preoperative assessment (insurance requirements, additional provider 

recommendations, and patient-driven reasons) in relation to postoperative weight loss. 

However, younger patients, males, white patients, and government-funded insurance 

recipients had a greater number of annualized preoperative contacts. This could be driven 

by any of the three factors affecting number of preoperative contacts, however these 

specific relationships were unable to be examined in depth in the present study. 

 Observations from the study suggest that program retention during the first two 

postoperative years is suboptimal and not consistent with MBSAQIP guidelines. 

Approximately 77% of patients missed at least one recommended follow-up visit at 6, 12, 

or 24 months. Women, patients with more comorbidities, and those who underwent 

RYGB were more likely to be non-adherent to the recommended follow up visit 

schedule.  The recommendations for follow-up are communicated to patients verbally 

throughout the preoperative process and also found in the written materials provided to 
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patients. Unfortunately, these reminders did not appear to be sufficient to promote greater 

engagement. MBSAQIP guidelines, established in 2014, require the use of postoperative 

phone calls and letters to patients to promote postoperative follow-up. These strategies 

were not in place when the majority of patients in this sample underwent bariatric 

surgery. Thus, it is unclear if these recommendations will promote greater adherence to 

follow-up, or if additional strategies, such as the use of patient-provider contact via 

websites or smart phone applications, will be effective in maximizing follow-up and, 

ideally, promoting optimal outcomes for the largest number of patients.181  

 

Strengths and Limitations 

There are a number of strengths of this study. These include the large sample size, 

diversity of the sample (particularly with respect to type of insurance coverage and 

distribution of surgical procedures), and breadth of clinical data available in the EMR. 

Payer mix of the participant sample included a larger proportion of Medicare and 

Medicaid recipients than typically seen in bariatric surgery studies, accounting for 

approximately 40% of the study sample. Additionally, this is the largest investigation of 

the duration of the preoperative assessment process and postoperative weight loss.154 The 

sample included an almost even split between RYGB and SG and more closely aligned 

with recent surgical trends.  

This study is one of the first to evaluate the relationship between the frequency of 

preoperative contacts and postoperative weight loss.  Regular patient-provider contact is a 

tenant of social cognitive theory.142 These contacts allow for multiple opportunities to 

intervene promptly on personal, behavioral, and environmental factors that influence 
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behavior. Contacts prior to surgery are opportunities to foster self-efficacy and provide 

patients with situations for observational learning. Assessing the preoperative care 

process using frequency of these contacts helps capture this component of care and is a 

strength of this study. 

Additionally, this is one of the first studies to assess preoperative care, including 

MWM frequency and duration, in relation to postoperative attrition. Several studies have 

examined the relationship between selected characteristics and postoperative weight loss.  

As found by Compher and colleagues, loss to follow up is associated with smaller 

postoperative weight losses.145 Although it is important to assess the link between 

baseline characteristics and weight loss, a more beneficial approach may be to assess and 

develop interventions to improve postoperative follow up.  

 The study also has a number of limitations. While use of EMR data can be seen as 

a strength, the extracted data fields frequently did not include more granularity which 

would allow for a more detailed examination of patient-level variables.  For example, 

categorization of whether a visit or contact was provider initiated, patient-driven, or 

insurance mandated is difficult to discern without a detailed chart review. The inability to 

assess the quality of the patient-provider contacts is another limitation of the study. There 

are no quality measures from the patient, including patient satisfaction or additional 

patient-reported outcomes, such as self-efficacy, knowledge, or readiness for surgery. 

This information is not routinely collected in the EMR at present.  

Missing baseline characteristics were minimal, with the only significant missing 

data being from payer. This missing data can likely be attributed to inappropriate deletion 

of previous payer by registration staff when updating new coverage rather than just 
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updating or simply that the patients did not have coverage and paid out of pocket for their 

care. In this study, due to the inability to discern between self-pay and registration error 

along with the limitation of missing covariates in a mixed model, these cases were 

excluded from much of the analysis. 

 

Future Directions 

 The results of this study provide valuable insight into the relationship between 

preoperative bariatric surgery care and postoperative outcomes and follow up. The results 

suggest that the frequency of preoperative contacts and duration of the preoperative 

assessment period was not associated with postoperative weight losses. These findings 

add to the growing literature that does not support mandatory lengthy and cumbersome 

preoperative processes for all patients seeking bariatric surgery. Since extension of the 

preoperative assessment period can be due to insurance requirement, clinician 

recommendation, or patient-driven factors (visit noncompliance, lack of readiness, 

scheduling conflicts, etc.), assessing the reason for extended preoperative assessment will 

be necessary in future studies to further understanding of its role on postoperative weight 

loss. 

 Prospective data collection of patient quality outcomes around frequency of visits 

and duration of preoperative care would be a likely next step to assessing the potential 

benefit or detriment of MWM. Additionally, prospective collection of reported self-

efficacy throughout MWM and its relationship with postoperative weight loss and follow 

up would also be an important assessment of MWM. Future studies of this nature will 
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influence the future opinion of MWM and possibly the third-party payer requirements 

around it. 

 As noted above, the frequency of contacts cannot measure the quality of these 

contacts. Future studies can inset these preoperative frequencies with retrospective 

quality data, such as Press Ganey scores through which the patient rates his or her 

satisfaction with the visit on 5-point Likert scale for ten aspects of care. The reports from 

Press Ganey could be assessed to identify any trends between frequency of preoperative 

visits during that time period and patient satisfaction scores. 

 

Conclusion 

 This large, comprehensive study found that frequency of contacts and duration of 

the preoperative assessment period was not associated with postoperative weight losses in 

adults who underwent bariatric surgery. Annualized contacts, accounting for the intensity 

of the preoperative assessment period, also were not associated with percent weight loss. 

The number of contacts with an RD, representing MWM, was not associated with 

postoperative percent weight loss, calling into question the value of extended MWM 

prior to surgery. More than one visit prior to surgery dedicated to psychological care was 

associated with smaller postoperative percent weight loss. Each additional individual visit 

prior to surgery was also associated with smaller postoperative percent weight loss. Non-

white patients experienced smaller postoperative weight losses. The frequency and 

duration of the preoperative assessment period was unrelated to postoperative follow up.  

The tenants of social cognitive theory would suggest that greater contact prior to 

surgery would promote greater success and patient-provider contact after surgery. This 
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was not found in the present study. Neither frequency of contacts, nor duration of 

preoperative care, were associated with postoperative percent weight loss.  More 

specifically, additional individual visits and psychology visits were associated with 

smaller, not larger, percent weight loss. Rather, it may be that the additional individual 

visits and psychology visits are signaling greater complexity among patients and, without 

this additional preoperative assessment and care, these individuals would experience even 

smaller weight losses after bariatric surgery. Lengthy preoperative assessment, and 

MWM specifically, may not be necessary for all patients who pursue bariatric surgery. 

  



 

 

69 

 

REFERENCES CITED 

 

1. Bassett MT, Perl S. Obesity: The Public Health Challenge of Our Time. American 

Journal of Public Health. 2004;94(9):1477-1477. 

2. Flegal KM, Kruszon-Moran D, Carroll MD, Fryar CD, Ogden CL. Trends in 

obesity among adults in the United States, 2005 to 2014. Journal of the American 

Medical Association. 2016;315(21):2284-2291. 

3. Calle EE, Thun MJ, Petrelli JM, Rodriguez C, Heath Jr CW. Body-mass index 

and mortality in a prospective cohort of US adults. New England Journal of 

Medicine. 1999;341(15):1097-1105. 

4. Seidell JC, Flegal KM. Assessing obesity: classification and epidemiology. 

British Medical Bulletin. 1997;53(2):238-252. 

5. Ogden CL, Carroll MD, Fryar CD, Flegal KM. Prevalence of Obesity Among 

Adults and Youth: United States, 2011-2014. National Center for Health 

Statistics Data Brief. 2015(219):1-8. 

6. Flegal KM, Carroll MD, Ogden CL, Curtin LR. Prevalence and trends in obesity 

among US adults, 1999-2008. Journal of the American Medical Association. 

2010;303(3):235-241. 

7. Wang YC, McPherson K, Marsh T, Gortmaker SL, Brown M. Health and 

economic burden of the projected obesity trends in the USA and the UK. The 

Lancet. 2011;378(9793):815-825. 

8. Dixon JB. The effect of obesity on health outcomes. Molecular and Cellular 

Endocrinology. 2010;316(2):104-108. 

9. Di Angelantonio E, Bhupathiraju SN, Wormser D, et al. Body-mass index and all-

cause mortality: individual-participant-data meta-analysis of 239 prospective 

studies in four continents. The Lancet. 2016;388(10046):776-786. 

10. Sarwer DB, Polonsky HM. The Psychosocial Burden of Obesity. Endocrinology 

and Metabolism Clinics of North America. 2016;45(3):677-688. 

11. Jia H, Lubetkin EI. The impact of obesity on health-related quality-of-life in the 

general adult US population. Journal of Public Health. 2005;27(2):156-164. 

12. Trogdon JG, Finkelstein EA, Hylands T, Dellea PS, Kamal-Bahl SJ. Indirect costs 

of obesity: a review of the current literature. Obesity Reviews. 2008;9(5):489-500. 



 

 

70 

 

13. Dor A, Ferguson C, Langwith C, Tan E. A heavy burden: The individual costs of 

being overweight and obese in the United States. Department of Health Policy, 

School of Public Health and Health Services, The George Washington University; 

2010. 

14. Baum CL, Ford WF. The wage effects of obesity: a longitudinal study. Health 

Economics. 2004;13(9):885-899. 

15. Cawley J, Rizzo JA, Haas K. Occupation-specific absenteeism costs associated 

with obesity and morbid obesity. Journal of Occupational and Environmental 

Medicine. 2007;49(12):1317-1324. 

16. Gates DM, Succop P, Brehm BJ, Gillespie GL, Sommers BD. Obesity and 

presenteeism: the impact of body mass index on workplace productivity. Journal 

of Occupational and Environmental Medicine. 2008;50(1):39-45. 

17. Finkelstein EA, Trogdon JG, Cohen JW, Dietz W. Annual medical spending 

attributable to obesity: payer-and service-specific estimates. Health Affairs. 

2009;28(5):w822-831. 

18. Cawley J, Meyerhoefer C. The medical care costs of obesity: an instrumental 

variables approach. Journal of Health Economics. 2012;31(1):219-230. 

19. Spieker EA, Pyzocha N. Economic Impact of Obesity. Primary Care. 

2016;43(1):83-95. 

20. Gazmararian JA, Frisvold D, Zhang K, Koplan JP. Obesity Is Associated with an 

Increase in Pharmaceutical Expenses among University Employees. Journal of 

Obesity. 2015;2015:298698. 

21. Finegood DT, Merth TDN, Rutter H. Implications of the foresight obesity system 

map for solutions to childhood obesity. Obesity. 2010;18(S1):S13-S16. 

22. Rosenheck R. Fast food consumption and increased caloric intake: a systematic 

review of a trajectory towards weight gain and obesity risk. Obesity Reviews. 

2008;9(6):535-547. 

23. Malik VS, Schulze MB, Hu FB. Intake of sugar-sweetened beverages and weight 

gain: a systematic review. The American Journal of Clinical Nutrition. 

2006;84(2):274-288. 

24. Hu FB. Sedentary lifestyle and risk of obesity and type 2 diabetes. Lipids. 

2003;38(2):103-108. 

25. Cohen RA, Martinez ME, Zammitti EP. Early release of selected estimates based 

on data from the National Health Interview Survey, 2015. National Center for 

Health Statistics. 2016;24. 



 

 

71 

 

26. Durand CP, Andalib M, Dunton GF, Wolch J, Pentz MA. A systematic review of 

built environment factors related to physical activity and obesity risk: implications 

for smart growth urban planning. Obesity Reviews. 2011;12(5):e173-e182. 

27. Drewnowski A, D. Rehm C, Solet D. Disparities in obesity rates: Analysis by ZIP 

code area. Social Science & Medicine. 2007;65(12):2458-2463. 

28. Lopez RP. Neighborhood Risk Factors for Obesity. Obesity. 2007;15(8):2111-

2119. 

29. Befort CA, Nazir N, Perri MG. Prevalence of obesity among adults from rural and 

urban areas of the United States: findings from NHANES (2005-2008). Journal of 

Rural Health. 2012;28(4):392-397. 

30. Bodor JN, Rice JC, Farley TA, Swalm CM, Rose D. The association between 

obesity and urban food environments. Journal of Urban Health. 2010;87(5):771-

781. 

31. Ghosh-Dastidar B, Cohen D, Hunter G, et al. Distance to Store, Food Prices, and 

Obesity in Urban Food Deserts. American Journal of Preventive Medicine. 

2014;47(5):587-595. 

32. Dev DA, McBride BA, Fiese BH, Jones BL, Cho H. Risk factors for 

overweight/obesity in preschool children: an ecological approach. Childhood 

Obesity. 2013;9(5):399-408. 

33. Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH. Predicting Obesity in 

Young Adulthood from Childhood and Parental Obesity. New England Journal of 

Medicine. 1997;337(13):869-873. 

34. Magnusson PKE, Rasmussen F. Familial resemblance of body mass index and 

familial risk of high and low body mass index. A study of young men in Sweden. 

International Journal of Obesity. 2002;26(9):1225. 

35. Mamun AA, O'Callaghan M, Callaway L, Williams G, Najman J, Lawlor DA. 

Associations of gestational weight gain with offspring body mass index and blood 

pressure at 21 years of age. Circulation. 2009;119(13):1720-1727. 

36. Wangensteen T, Undlien D, Tonstad S, Retterstøl L. Genetic causes of obesity. 

Tidsskrift for den Norske lægeforening: tidsskrift for praktisk medicin, ny række. 

2005;125(22):3090-3093. 

37. Arner P. Obesity—a genetic disease of adipose tissue? British Journal of 

Nutrition. 2000;83(S1):S9-S16. 

38. Stunkard AJ, Foch TT, Hrubec Z. A twin study of human obesity. Journal of the 

American Medical Association. 1986;256(1):51-54. 



 

 

72 

 

39. Turula M, Kaprio J, Rissanen A, Koskenvuo M. Body weight in the finnish twin 

cohort. Diabetes Research and Clinical Practice. 1990;10:S33-S36. 

40. Wardle J, Carnell S, Haworth CMA, Plomin R. Evidence for a strong genetic 

influence on childhood adiposity despite the force of the obesogenic environment. 

The American Journal of Clinical Nutrition. 2008;87(2):398-404. 

41. Herrera BM, Keildson S, Lindgren CM. Genetics and epigenetics of obesity. 

Maturitas. 2011;69(1):41-49. 

42. Burger KS, Berner LA. A functional neuroimaging review of obesity, appetitive 

hormones and ingestive behavior. Physiology & Behavior. 2014;136:121-127. 

43. Mishra AK, Dubey V, Ghosh AR. Obesity: an overview of possible role (s) of gut 

hormones, lipid sensing and gut microbiota. Metabolism. 2016;65(1):48-65. 

44. Kiessl GRR, Laessle RG. Stress inhibits PYY secretion in obese and normal 

weight women. Eating and Weight Disorders-Studies on Anorexia, Bulimia and 

Obesity. 2016;21(2):245-249. 

45. Ahmed RH, Huri HZ, Muniandy S, et al. Altered circulating concentrations of 

active glucagon-like peptide (GLP-1) and dipeptidyl peptidase 4 (DPP4) in obese 

subjects and their association with insulin resistance. Clinical Biochemistry. 2017. 

46. Tschöp M, Weyer C, Tataranni PA, Devanarayan V, Ravussin E, Heiman ML. 

Circulating ghrelin levels are decreased in human obesity. Diabetes. 

2001;50(4):707-709. 

47. Hansen TK, Dall R, Hosoda H, et al. Weight loss increases circulating levels of 

ghrelin in human obesity. Clinical Endocrinology. 2002;56(2):203-206. 

48. Jensen MD, Ryan DH, Apovian CM, et al. 2013 AHA/ACC/TOS guideline for 

the management of overweight and obesity in adults: a report of the American 

College of Cardiology/American Heart Association Task Force on Practice 

Guidelines and The Obesity Society. Journal of the American College of 

Cardiologists. 2014;63(25 Pt B):2985-3023. 

49. Wing RR, Lang W, Wadden TA, et al. Benefits of modest weight loss in 

improving cardiovascular risk factors in overweight and obese individuals with 

type 2 diabetes. Diabetes Care. 2011;34(7):1481-1486. 

50. Diabetes Prevention Program Research Group. The Diabetes Prevention Program. 

Design and methods for a clinical trial in the prevention of type 2 diabetes. 

Diabetes Care. 1999;22(4):623-634. 

51. Ratner RE. An update on the diabetes prevention program. Endocrine Practice. 

2006;12(Supplement 1):20-24. 



 

 

73 

 

52. Baker MK, Simpson K, Lloyd B, Bauman AE, Singh MA. Behavioral strategies 

in diabetes prevention programs: a systematic review of randomized controlled 

trials. Diabetes Research and Clinical Practice. 2011;91(1):1-12. 

53. Diabetes Prevention Program Research Group. Impact of Intensive Lifestyle and 

Metformin Therapy on Cardiovascular Disease Risk Factors in the Diabetes 

Prevention Program. Diabetes Care. 2005;28(4):888. 

54. Diabetes Prevention Program Research Group. Reduction in the Incidence of 

Type 2 Diabetes with Lifestyle Intervention or Metformin. New England Journal 

of Medicine. 2002;346(6):393-403. 

55. Perreault L, Pan Q, Mather KJ, Watson KE, Hamman RF, Kahn SE. Effect of 

regression from prediabetes to normal glucose regulation on long-term reduction 

in diabetes risk: results from the Diabetes Prevention Program Outcomes Study. 

The Lancet.379(9833):2243-2251. 

56. Orchard TJ, Temprosa M, Goldberg R, et al. The effect of metformin and 

intensive lifestyle intervention on the metabolic syndrome: the Diabetes 

Prevention Program randomized trial. Annals of internal medicine. 

2005;142(8):611-619. 

57. Diabetes Prevention Program Research Group. Costs Associated With the 

Primary Prevention of Type 2 Diabetes Mellitus in the Diabetes Prevention 

Program. Diabetes Care. 2003;26(1):36. 

58. Diabetes Prevention Program Research Group. The 10-Year Cost-Effectiveness of 

Lifestyle Intervention or Metformin for Diabetes Prevention. Diabetes Care. 

2012;35(4):723. 

59. Bray GA, Ryan DH. Update on obesity pharmacotherapy. Annals of the New York 

Academy of Sciences. 2014;1311(1):1-13. 

60. Smith SR, Prosser WA, Donahue DJ, Morgan ME, Anderson CM, Shanahan WR. 

Lorcaserin (APD356), a Selective 5‐HT2C Agonist, Reduces Body Weight in 

Obese Men and Women. Obesity. 2009;17(3):494-503. 

61. Smith SR, Weissman NJ, Anderson CM, et al. Multicenter, placebo-controlled 

trial of lorcaserin for weight management. New England Journal of Medicine. 

2010;363(3):245-256. 

62. O'Neil PM, Smith SR, Weissman NJ, et al. Randomized placebo‐controlled 

clinical trial of lorcaserin for weight loss in type 2 diabetes mellitus: the BLOOM‐
DM study. Obesity. 2012;20(7):1426-1436. 

63. Guerciolini R. Mode of action of orlistat. International Journal of Obesity and 

Related Metabolic Disorders. 1997;21:S12-23. 



 

 

74 

 

64. Davidson MH, Hauptman J, DiGirolamo M, et al. Weight control and risk factor 

reduction in obese subjects treated for 2 years with orlistat: a randomized 

controlled trial. Journal of the American Medical Association. 1999;281(3):235-

242. 

65. Gadde KM, Allison DB, Ryan DH, et al. Effects of low-dose, controlled-release, 

phentermine plus topiramate combination on weight and associated comorbidities 

in overweight and obese adults (CONQUER): a randomised, placebo-controlled, 

phase 3 trial. The Lancet. 2011;377(9774):1341-1352. 

66. Cosentino G, Conrad AO, Uwaifo GI. Phentermine and topiramate for the 

management of obesity: a review. Drug Design, Development, and Therapy. 

2013;7:267-278. 

67. Bays HE, Gadde KM. Phentermine/topiramate for weight reduction and treatment 

of adverse metabolic consequences in obesity. Drugs of Today. 2011;47(12):903-

914. 

68. Wadden TA, Hollander P, Klein S, et al. Weight maintenance and additional 

weight loss with liraglutide after low-calorie-diet-induced weight loss: the 

SCALE Maintenance randomized study. International journal of obesity. 

2013;37(11):1443-1451. 

69. Sjöström L, Rissanen A, Andersen T, et al. Randomised placebo-controlled trial 

of orlistat for weight loss and prevention of weight regain in obese patients. The 

Lancet. 1998;352(9123):167-172. 

70. Ladenheim EE. Liraglutide and obesity: a review of the data so far. Drug Design, 

Development and Therapy. 2015;9:1867. 

71. Astrup A, Carraro R, Finer N, et al. Safety, tolerability and sustained weight loss 

over 2 years with the once-daily human GLP-1 analog, liraglutide. International 

journal of obesity. 2012;36(6):843-854. 

72. Baum C, Andino K, Wittbrodt E, Stewart S, Szymanski K, Turpin R. The 

challenges and opportunities associated with reimbursement for obesity 

pharmacotherapy in the USA. Pharmacoeconomics. 2015;33(7):643-653. 

73. Bessesen DH, McCormick E, Saxon DR, et al. Patterns of Prescribing of Weight 

Loss Medications in a Large Cohort of Adults. Journal of Clinical Endocrinology 

& Metabolism. 2016:LB-OR02. 

74. Fildes A, Charlton J, Rudisill C, Littlejohns P, Prevost AT, Gulliford MC. 

Probability of an Obese Person Attaining Normal Body Weight: Cohort Study 

Using Electronic Health Records. American Journal of Public Health. 

2015;105(9):e54-59. 



 

 

75 

 

75. Mechanick JI, Youdim A, Jones DB, et al. Clinical practice guidelines for the 

perioperative nutritional, metabolic, and nonsurgical support of the bariatric 

surgery patient--2013 update: cosponsored by American Association of Clinical 

Endocrinologists, the Obesity Society, and American Society for Metabolic & 

Bariatric Surgery. Surgery for Obesity and Related Diseases. 2013;9(2):159-191. 

76. Nguyen NT, Blackstone RP, Morton JM, Ponce J, Rosenthal R. The ASMBS 

Textbook of Bariatric Surgery: Volume 1: Bariatric Surgery. Springer New York; 

2014. 

77. Ponce J, DeMaria EJ, Nguyen NT, Hutter M, Sudan R, Morton JM. American 

Society for Metabolic and Bariatric Surgery estimation of bariatric surgery 

procedures in 2015 and surgeon workforce in the United States. Surgery for 

Obesity and Related Diseases. 2016;12(9):1637-1639. 

78. Khorgami Z, Andalib A, Corcelles R, Aminian A, Brethauer S, Schauer P. Recent 

National Trends In The Surgical Treatment of Obesity: Sleeve Gastrectomy 

Dominates. Surgery for Obesity and Related Diseases.11(6):S6-S8. 

79. Jones KB. Experience with the Roux-en-Y gastric bypass, and commentary on 

current trends. Obesity Surgery. 2000;10(2):183-185. 

80. Pories WJ, Swanson MS, MacDonald KG, et al. Who would have thought it? An 

operation proves to be the most effective therapy for adult-onset diabetes mellitus. 

Annals of Surgery. 1995;222(3):339. 

81. Sugerman HJ, Wolfe LG, Sica DA, Clore JN. Diabetes and hypertension in severe 

obesity and effects of gastric bypass-induced weight loss. Annals of Surgery. 

2003;237(6):751-758. 

82. Christou NV, Look D, MacLean LD. Weight gain after short-and long-limb 

gastric bypass in patients followed for longer than 10 years. Annals of surgery. 

2006;244(5):734-740. 

83. Higa K, Ho T, Tercero F, Yunus T, Boone KB. Laparoscopic Roux-en-Y gastric 

bypass: 10-year follow-up. Surgery for Obesity and Related Diseases. 

2011;7(4):516-525. 

84. Himpens J, Verbrugghe A, Cadière G-B, Everaerts W, Greve J-W. Long-term 

results of laparoscopic Roux-en-Y Gastric bypass: evaluation after 9 years. 

Obesity Surgery. 2012;22(10):1586-1593. 

85. Courcoulas AP, Christian NJ, Belle SH, et al. Weight change and health outcomes 

at 3 years after bariatric surgery among individuals with severe obesity. Journal 

of the American Medical Association. 2013;310(22):2416-2425. 



 

 

76 

 

86. Adams TD, Davidson LE, Litwin SE, et al. Health benefits of gastric bypass 

surgery after 6 years. Journal of the American Medical Association. 

2012;308(11):1122-1131. 

87. Shah M, Simha V, Garg A. Review: long-term impact of bariatric surgery on 

body weight, comorbidities, and nutritional status. Journal of Clinical 

Endocrinology and Metabolism. 2006;91(11):4223-4231. 

88. van de Weijgert EJ, Ruseler CH, Elte JW. Long-term follow-up after gastric 

surgery for morbid obesity: preoperative weight loss improves the long-term 

control of morbid obesity after vertical banded gastroplasty. Obesity Surgery. 

1999;9(5):426-432. 

89. Chang S-H, Stoll CRT, Song J, Varela JE, Eagon CJ, Colditz GA. Bariatric 

surgery: an updated systematic review and meta-analysis, 2003–2012. Journal of 

the American Medical Association Surgery. 2014;149(3):275-287. 

90. Bohdjalian A, Langer FB, Shakeri-Leidenmühler S, et al. Sleeve gastrectomy as 

sole and definitive bariatric procedure: 5-year results for weight loss and ghrelin. 

Obesity surgery. 2010;20(5):535-540. 

91. Saif T, Strain GW, Dakin G, Gagner M, Costa R, Pomp A. Evaluation of nutrient 

status after laparoscopic sleeve gastrectomy 1, 3, and 5 years after surgery. 

Surgery for Obesity and Related Diseases. 2012;8(5):542-547. 

92. Zachariah SK, Chang P-C, Ooi ASE, Hsin M-C, Wat JYK, Huang CK. 

Laparoscopic sleeve gastrectomy for morbid obesity: 5 years experience from an 

Asian center of excellence. Obesity Surgery. 2013;23(7):939-946. 

93. Yip S, Plank LD, Murphy R. Gastric bypass and sleeve gastrectomy for type 2 

diabetes: a systematic review and meta-analysis of outcomes. Obesity Surgery. 

2013;23(12):1994-2003. 

94. Birkmeyer NJO, Dimick JB, Share D, et al. Hospital complication rates with 

bariatric surgery in Michigan. Journal of the American Medical Association. 

2010;304(4):435-442. 

95. Longitudinal Assessment of Bariatric Surgery C. Perioperative safety in the 

longitudinal assessment of bariatric surgery. New England Journal of Medicine. 

2009;361(5):445-454. 

96. Böckelman C, Hahl T, Victorzon M. Mortality Following Bariatric Surgery 

Compared to Other Common Operations in Finland During a 5-Year Period 

(2009–2013). A Nationwide Registry Study. Obesity Surgery. 2017:1-8. 



 

 

77 

 

97. Magro DO, Geloneze B, Delfini R, Pareja BC, Callejas F, Pareja JC. Long-term 

Weight Regain after Gastric Bypass: A 5-year Prospective Study. Obesity 

Surgery. 2008;18(6):648-651. 

98. Lent MR, Wood GC, Cook A, et al. Five-Year Weight Change Trajectories in 

Roux-en-Y Gastric Bypass Patients. Journal of Patient-Centered Research and 

Reviews. 2016;3(3):181. 

99. Sjöström L, Lindroos AK, Peltonen M, et al. Lifestyle, diabetes, and 

cardiovascular risk factors 10 years after bariatric surgery. New England Journal 

of Medicine. 2004;351(26):2683-2693. 

100. Adams TD, Davidson LE, Litwin SE, et al. Weight and Metabolic Outcomes 12 

Years after Gastric Bypass. New England Journal of Medicine. 

2017;377(12):1143-1155. 

101. Karmali S, Brar B, Shi X, Sharma AM, de Gara C, Birch DW. Weight Recidivism 

Post-Bariatric Surgery: A Systematic Review. Obesity Surgery. 

2013;23(11):1922-1933. 

102. Odom J, Zalesin KC, Washington TL, et al. Behavioral Predictors of Weight 

Regain after Bariatric Surgery. Obesity Surgery. 2010;20(3):349-356. 

103. Herman KM, Carver TE, Christou NV, Andersen RE. Keeping the Weight Off: 

Physical Activity, Sitting Time, and Weight Loss Maintenance in Bariatric 

Surgery Patients 2 to 16 Years Postsurgery. Obesity Surgery. 2014;24(7):1064-

1072. 

104. Mitchell JE, Christian NJ, Flum DR, et al. Postoperative Behavioral Variables and 

Weight Change 3 Years After Bariatric Surgery. Journal of the American Medical 

Association Surgery. 2016. 

105. Gastrointestinal surgery for severe obesity. NIH consensus development 

conference, March 25-7,1991. Nutrition. 1996;12(6):397-404. 

106. Clinical Guidelines on the Identification, Evaluation, and Treatment of 

Overweight and Obesity in Adults--The Evidence Report. National Institutes of 

Health. Obesity Research. 1998;6 Suppl 2:51S-209S. 

107. Mechanick JI, Kushner RF, Sugerman HJ, et al. American Association of Clinical 

Endocrinologists, The Obesity Society, and American Society for Metabolic & 

Bariatric Surgery Medical Guidelines for Clinical Practice for the perioperative 

nutritional, metabolic, and nonsurgical support of the bariatric surgery patient. 

Surgery for Obesity and Related Diseases. 2008;4(5 Suppl):S109-184. 

108. Parrott J, Frank L, Dilks R, Craggs-Dino L, Isom KA, Greiman L. American 

Society for Metabolic and Bariatric Surgery Integrated Health Nutritional 



 

 

78 

 

Guidelines for the Surgical Weight Loss Patient 2016 Update: Micronutrients. 

Surgery for Obesity and Related Diseases. 2017. 

109. Dagan SS, Goldenshluger A, Globus I, et al. Nutritional Recommendations for 

Adult Bariatric Surgery Patients: Clinical Practice. Advances in Nutrition: An 

International Review Journal. 2017;8(2):382-394. 

110. Wadden TA, Sarwer DB. Behavioral assessment of candidates for bariatric 

surgery: a patient-oriented approach. Surgery for Obesity and Related Diseases. 

2006;2(2):171-179. 

111. Still CD, Sarwer DB, Blankenship J. The ASMBS Textbook of Bariatric Surgery: 

Volume 2: Integrated Health. Springer New York; 2014. 

112. Tindle HA, Omalu B, Courcoulas A, Marcus M, Hammers J, Kuller LH. Risk of 

suicide after long-term follow-up from bariatric surgery. The American Journal of 

Medicine. 2010;123(11):1036-1042. 

113. Heinberg LJ, Ashton K, Coughlin J. Alcohol and bariatric surgery: review and 

suggested recommendations for assessment and management. Surgery for Obesity 

and Related Diseases. 2012;8(3):357-363. 

114. Sadhasivam S, Larson CJ, Lambert PJ, Mathiason MA, Kothari SN. Refusals, 

denials, and patient choice: reasons prospective patients do not undergo bariatric 

surgery. Surgery for Obesity and Related Diseases. 2007;3(5):531-535; discussion 

535-536. 

115. Gibbons LM, Sarwer DB, Crerand CE, et al. Previous weight loss experiences of 

bariatric surgery candidates: how much have patients dieted prior to surgery? 

Surgery for Obesity and Related Diseases. 2006;2(2):159-164. 

116. Buchwald H. Consensus conference statement bariatric surgery for morbid 

obesity: health implications for patients, health professionals, and third-party 

payers. Surgery for Obesity and Related Diseases. 2005;1(3):371-381. 

117. Brethauer S. ASMBS Position Statement on Preoperative Supervised Weight Loss 

Requirements. Surgery for Obesity and Related Diseases. 2011;7(3):257-260. 

118. Kim JJ, Rogers AM, Ballem N, Schirmer B. ASMBS Updated Position Statement 

on Insurance Mandated Preoperative Weight Loss Requirements. Surgery for 

Obesity and Related Diseases. 2016. 

119. Martin LF, Tan TL, Holmes PA, Becker DA, Horn J, Bixler EO. Can morbidly 

obese patients safely lose weight preoperatively? American Journal of Surgery. 

1995;169(2):245-253. 



 

 

79 

 

120. Livhits M, Mercado C, Yermilov I, et al. Does weight loss immediately before 

bariatric surgery improve outcomes: a systematic review. Surgery for Obesity and 

Related Diseases. 2009;5(6):713-721. 

121. Ochner CN, Dambkowski CL, Yeomans BL, Teixeira J, Xavier Pi-Sunyer F. Pre-

bariatric surgery weight loss requirements and the effect of preoperative weight 

loss on postoperative outcome. International Journal of Obesity. 

2012;36(11):1380-1387. 

122. Cassie S, Menezes C, Birch DW, Shi X, Karmali S. Effect of preoperative weight 

loss in bariatric surgical patients: a systematic review. Surgery for Obesity and 

Related Diseases. 2011;7(6):760-767. 

123. Ochner CN, Puma LM, Raevuori A, Teixeira J, Geliebter A. Effectiveness of a 

prebariatric surgery insurance-required weight loss regimen and relation to 

postsurgical weight loss. Obesity (Silver Spring). 2010;18(2):287-292. 

124. Gerber P, Anderin C, Thorell A. Weight loss prior to bariatric surgery: an updated 

review of the literature. Scandinavian Journal of Surgery. 2015;104(1):33-39. 

125. Gerber P, Anderin C, Gustafsson UO, Thorell A. Weight loss before gastric 

bypass and postoperative weight change: data from the Scandinavian Obesity 

Registry (SOReg). Surgery for Obesity and Related Diseases. 2016;12(3):556-

562. 

126. Krimpuri RD, Yokley JM, Seeholzer EL, Horwath EL, Thomas CL, Bardaro SJ. 

Qualifying for bariatric surgery: is preoperative weight loss a reliable predictor of 

postoperative weight loss? Surgery for Obesity and Related Diseases.14(1):60-64. 

127. Jamal MK, DeMaria EJ, Johnson JM, et al. Insurance-mandated preoperative 

dietary counseling does not improve outcome and increases dropout rates in 

patients considering gastric bypass surgery for morbid obesity. Surgery for 

Obesity and Related Diseases. 2006;2(2):122-127. 

128. El Chaar M, McDeavitt K, Richardson S, Gersin KS, Kuwada TS, Stefanidis D. 

Does patient compliance with preoperative bariatric office visits affect 

postoperative excess weight loss? Surgery for Obesity and Related Diseases. 

2011;7(6):743-748. 

129. Liu RH. Do Behavioral Interventions Delivered Before Bariatric Surgery Impact 

Weight Loss in Adults? A Systematic Scoping Review. Bariatric Surgical 

Practice and Patient Care. 2016;11(2):39-48. 

130. Lier H, Biringer E, Stubhaug B, Tangen T. The impact of preoperative counseling 

on postoperative treatment adherence in bariatric surgery patients: a randomized 

controlled trial. Patient Education and Counseling. 2012;87(3):336-342. 



 

 

80 

 

131. Caniato D, Skorjanec B. The role of brief strategic therapy on the outcome of 

gastric banding. Obesity Surgery. 2002;12(5):666-671. 

132. Horwitz D, Saunders JK, Ude-Welcome A, Parikh M. Insurance-mandated 

medical weight management before bariatric surgery. Surgery for Obesity and 

Related Diseases. 2016;12(3):496-499. 

133. Tewksbury C, Williams NN, Dumon KR, Sarwer DB. Preoperative medical 

weight management in bariatric surgery: a review and reconsideration. Obesity 

surgery. 2017;27(1):208-214. 

134. English WJ, DeMaria EJ, Brethauer SA, Mattar SG, Rosenthal RJ, Morton JM. 

American Society for Metabolic and Bariatric Surgery estimation of metabolic 

and bariatric procedures performed in the United States in 2016. Surgery for 

Obesity and Related Diseases. 2018;14(3):259-263. 

135. Gould JC, Beverstein G, Reinhardt S, Garren MJ. Impact of routine and long-term 

follow-up on weight loss after laparoscopic gastric bypass. Surgery for Obesity 

and Related Diseases. 2007;3(6):627-630; discussion 630. 

136. Still CD, Benotti P, Wood GC, et al. Outcomes of preoperative weight loss in 

high-risk patients undergoing gastric bypass surgery. Archives of Surgery. 

2007;142(10):994-998; discussion 999. 

137. Harnisch MC, Portenier DD, Pryor AD, Prince-Petersen R, Grant JP, DeMaria EJ. 

Preoperative weight gain does not predict failure of weight loss or co-morbidity 

resolution of laparoscopic Roux-en-Y gastric bypass for morbid obesity. Surgery 

for Obesity and Related Diseases. 2008;4(3):445-450. 

138. Riess KP, Baker MT, Lambert PJ, Mathiason MA, Kothari SN. Effect of 

preoperative weight loss on laparoscopic gastric bypass outcomes. Surgery for 

Obesity and Related Diseases. 2008;4(6):704-708. 

139. Jantz EJ, Larson CJ, Mathiason MA, Kallies KJ, Kothari SN. Number of weight 

loss attempts and maximum weight loss before Roux-en-Y laparoscopic gastric 

bypass surgery are not predictive of postoperative weight loss. Surgery for 

Obesity and Related Diseases. 2009;5(2):208-211. 

140. Solomon H, Liu GY, Alami R, Morton J, Curet MJ. Benefits to patients choosing 

preoperative weight loss in gastric bypass surgery: new results of a randomized 

trial. Journal of the American College of Surgeons. 2009;208(2):241-245. 

141. Kuwada TS, Richardson S, El Chaar M, et al. Insurance-mandated medical 

programs before bariatric surgery: do good things come to those who wait? 

Surgery for Obesity and Related Diseases. 2011;7(4):526-530. 



 

 

81 

 

142. Bandura A. Social cognitive theory. In: Handbook of social psychological 

theories.2011:349-373. 

143. Bandura A, Walters RH. Social learning theory. Prentice-Hall Englewood Cliffs, 

NJ; 1977. 

144. Bandura A. The self system in reciprocal determinism. American Psychologist. 

1978;33(4):344. 

145. Compher CW, Hanlon A, Kang Y, Elkin L, Williams NN. Attendance at clinical 

visits predicts weight loss after gastric bypass surgery. Obesity Surgery. 

2012;22(6):927-934. 

146. Lombardo M, Bellia A, Mattiuzzo F, et al. Frequent follow-up visits reduce 

weight regain in long-term management after bariatric surgery. Bariatric Surgical 

Practice and Patient Care. 2015;10(3):119-125. 

147. Kim HJ, Madan A, Fenton-Lee D. Does patient compliance with follow-up 

influence weight loss after gastric bypass surgery? A systematic review and meta-

analysis. Obesity Surgery. 2014;24(4):647-651. 

148. Toussi R, Fujioka K, Coleman KJ. Pre- and postsurgery behavioral compliance, 

patient health, and postbariatric surgical weight loss. Obesity. 2009;17(5):996-

1002. 

149. Larjani S, Spivak I, Guo MH, et al. Preoperative predictors of adherence to 

multidisciplinary follow-up care postbariatric surgery. Surgery for Obesity and 

Related Diseases. 2016;12(2):350-356. 

150. Standards 2.0. Metabolic and Bariatric Surgery Accreditation and Quality 

Improvement Program  https://www.facs.org/quality-programs/mbsaqip/about. 

Accessed May 1, 2017. 

151. Allison PD. Handling missing data by maximum likelihood. In: Vol 2012. 

Statistical Horizons Haverford, PA, USA. 

152. Courcoulas AP, Christian NJ, O’Rourke RW, et al. Preoperative factors and 3-

year weight change in the Longitudinal Assessment of Bariatric Surgery (LABS) 

consortium. Surgery for Obesity and Related Diseases. 2015;11(5):1109-1118. 

153. Hayes S, Napolitano MA, Lent MR, et al. The effect of insurance status on pre-

and post-operative bariatric surgery outcomes. Obesity Surgery. 2015;25(1):191-

194. 

154. Schneider A, Hutcheon DA, Hale A, Ewing JA, Miller M, Scott JD. Postoperative 

outcomes in bariatric surgical patients participating in an insurance-mandated 

preoperative weight management program. Surgery for Obesity and Related 

Diseases. 

https://www.facs.org/quality-programs/mbsaqip/about


 

 

82 

 

155. Sarwer DB, Wadden TA, Moore RH, et al. Preoperative eating behavior, 

postoperative dietary adherence, and weight loss after gastric bypass surgery. 

Surgery for Obesity and Related Diseases. 2008;4(5):640-646. 

156. Kanerva N, Larsson I, Peltonen M, Lindroos A-K, Carlsson LM. Changes in total 

energy intake and macronutrient composition after bariatric surgery predict long-

term weight outcome: findings from the Swedish Obese Subjects (SOS) study. 

The American Journal of Clinical Nutrition. 2017;106(1):136-145. 

157. Peacock JC, Schmidt CE, Barry K. A qualitative analysis of post-operative 

nutritional barriers and useful dietary services reported by bariatric surgical 

patients. Obesity Surgery. 2016;26(10):2331-2339. 

158. Bradley LE, Sarwer DB, Forman EM, Kerrigan SG, Butryn ML, Herbert JD. A 

survey of bariatric surgery patients’ interest in postoperative interventions. 

Obesity Surgery. 2016;26(2):332-338. 

159. Welbourn R, Dixon J, Barth JH, et al. NICE-accredited commissioning guidance 

for weight assessment and management clinics: a model for a specialist 

multidisciplinary team approach for people with severe obesity. Obesity Surgery. 

2016;26(3):649-659. 

160. Malik S, Mitchell JE, Engel S, Crosby R, Wonderlich S. Psychopathology in 

bariatric surgery candidates: a review of studies using structured diagnostic 

interviews. Comprehensive Psychiatry. 2014;55(2):248-259. 

161. Duarte-Guerra LS, Coêlho BM, Santo MA, Wang Y-P. Psychiatric disorders 

among obese patients seeking bariatric surgery: results of structured clinical 

interviews. Obesity Surgery. 2015;25(5):830-837. 

162. Pearl RL, Allison KC, Shaw Tronieri J, Wadden TA. Reconsidering the 

Psychosocial‐Behavioral Evaluation Required Prior to Bariatric Surgery. Obesity. 

2018;26(2):249-250. 

163. Wimmelmann CL, Dela F, Mortensen EL. Psychological predictors of weight loss 

after bariatric surgery: a review of the recent research. Obesity Research & 

Clinical Practice. 2014;8(4):e299-e313. 

164. Dawes AJ, Maggard-Gibbons M, Maher AR, et al. Mental health conditions 

among patients seeking and undergoing bariatric surgery: a meta-analysis. 

Journal of the American Medical Association. 2016;315(2):150-163. 

165. de Raaff CAL, Coblijn UK, De Vries N, et al. Predictive factors for insufficient 

weight loss after bariatric surgery: does obstructive sleep apnea influence weight 

loss? Obesity Surgery. 2016;26(5):1048-1056. 



 

 

83 

 

166. Perrone F, Bianciardi E, Benavoli D, et al. Gender influence on long-term weight 

loss and comorbidities after laparoscopic sleeve gastrectomy and Roux-en-Y 

gastric bypass: a prospective study with a 5-year follow-up. Obesity Surgery. 

2016;26(2):276-281. 

167. Coleman KJ, Huang Y-C, Hendee F, Watson HL, Casillas RA, Brookey J. Three-

year weight outcomes from a bariatric surgery registry in a large integrated 

healthcare system. Surgery for Obesity and Related Diseases. 2014;10(3):396-

403. 

168. Kochkodan J, Telem DA, Ghaferi AA. Physiologic and psychological gender 

differences in bariatric surgery. Surgical endoscopy. 2018;32(3):1382-1388. 

169. Stroh C, Weiner R, Wolff S, Knoll C, Manger T, Obesity Surgery Working G. 

Influences of gender on complication rate and outcome after Roux-en-Y gastric 

bypass: data analysis of more than 10,000 operations from the German Bariatric 

Surgery Registry. Obesity surgery. 2014;24(10):1625-1633. 

170. Stroh C, Weiner R, Wolff S, Knoll C, Manger T. Are there gender-specific 

aspects in obesity and metabolic surgery? data analysis from the german bariatric 

surgery registry. Visceral Medicine. 2014;30(2):125-132. 

171. Andersen JR, Aadland E, Nilsen RM, Våge V. Predictors of weight loss are 

different in men and women after sleeve gastrectomy. Obesity surgery. 

2014;24(4):594-598. 

172. Wallace AE, Young-Xu Y, Hartley D, Weeks WB. Racial, socioeconomic, and 

rural–urban disparities in obesity-related bariatric surgery. Obesity Surgery. 

2010;20(10):1354-1360. 

173. Livhits M, Mercado C, Yermilov I, et al. Preoperative predictors of weight loss 

following bariatric surgery: systematic review. Obesity Surgery. 2012;22(1):70-

89. 

174. Kizy S, Jahansouz C, Downey MC, Hevelone N, Ikramuddin S, Leslie D. 

National trends in bariatric surgery 2012–2015: demographics, procedure 

selection, readmissions, and cost. Obesity Surgery. 2017;27(11):2933-2939. 

175. Ray EC, Nickels MW, Sayeed S, Sax HC. Predicting success after gastric bypass: 

the role of psychosocial and behavioral factors. Surgery. 2003;134(4):555-563; 

discussion 563-554. 

176. Takemoto E, Andrea SB, Wolfe BM, Nagel CL, Boone‐Heinonen J. Weighing in 

on Bariatric Surgery: Effectiveness Among Medicaid Beneficiaries—Limited 

Evidence and Future Research Needs. Obesity. 2018;26(3):463-473. 



 

 

84 

 

177. Book AD. Health Care Spending and the Medicare Program. Washington, DC: 

MedPAC;2012. 

178. Foutz J, Artiga S, Garfield R. The role of Medicaid in rural America. Washington: 

Kaiser Family Foundation, April. 2017. 

179. Birkmeyer NJ, Finks JF, English WJ, et al. Risks and benefits of prophylactic 

inferior vena cava filters in patients undergoing bariatric surgery. J Hosp Med. 

2013;8(4):173-177. 

180. Block AR, Sarwer DB. Presurgical psychological screening: Understanding 

patients, improving outcomes. American Psychological Association; 2013. 

181. Thomas JG, Bond DS, Sarwer DB, Wing RR. Technology for behavioral 

assessment and intervention in bariatric surgery. Surgery for Obesity and Related 

Diseases. 2011;7(4):548-557. 

 

 


