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ABSTRACT OF THESIS 

 
 
 

INCREASED SOCIAL SUPPORT AND MAINTAINED WEIGHT LOSS AMONG 
POST METABOLIC AND BARIATRIC SURGERY PATIENTS FOLLOWING A 

SUPPORT AND NUTRITION-BASED PROGRAM 
 

Obesity, a prevalent health condition nationwide, has now been recognized as a 
diagnosable chronic health disease. With that prevalence we have seen a rise in obesity- 
related comorbidities which can be attributed to excess weight. Therefore, to combat 
obesity and related comorbidities, metabolic and bariatric surgery is becoming a more 
accepted and utilized treatment for individuals with obesity. Metabolic and bariatric 
surgery is the most effective and safest treatment for weight loss in individuals with 
obesity. However, metabolic, and bariatric surgery is a restrictive and/or malabsorptive 
procedure that requires significant lifestyle changes before and after the procedure. Patients 
who undergo metabolic and bariatric surgery must adhere to dietary recommendations, 
have regular physical activity, and have a strong support system. Without clinical support, 
achieving and maintaining lifestyle changes and adequate weight loss is very difficult. 
Therefore, the aim of this study was to pilot a 6-session support and nutrition-based 
program for 1-4 year post-metabolic and bariatric surgery patients to examine weight loss, 
perceived self-efficacy, and success and acceptability of the program. Implications for 
future research may include creating a standardized curriculum to support post-metabolic 
and bariatric surgery patients and influence weight loss. 
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CHAPTER 1. INTRODUCTION 
 
 

1.1 Background 
 

Obesity is the 5th leading cause of death in the United States. By 2030, obesity 

and other lifestyle-related diseases will be responsible for the initiation of 30% of deaths 

worldwide [1]. The World Health Organization (WHO) defines obesity as the abnormal 

or excess fat accumulation that may impair health [1]. Predominately, having overweight 

and/or obesity is caused through the imbalance of the consumption and exertion of 

calories [1]. Researchers also recognize other factors associated with the development of 

obesity including genetics, food environment, learned behaviors, cultural eating habits, 

and social factors [1]. According to the World Health Organization, body mass can be 

measured with a tool called body mass index (BMI). BMI is collected from measuring a 

patient’s height and weight. After collecting height and weight, through a calculation, a 

health care provider can classify if a patient is overweight or obese. The World Health 

Organization classifies overweight as having a BMI between 25kg/m2 and 29.9kg/m2 and 

obese as having a BMI greater than or equal to 30kg/m2 [2-4]. In 2019, 2 billion people 

were classified as overweight and obese around the world [5]. The WHO created a target 

to decrease obesity in half by 2025 [5]. However, trending rates, it is extremely unlikely 

to reduce obesity by a half [5]. 

Obesity is a complex disease and, in many cases will not be alleviated by lifestyle 

changes or pharmaceutical therapies. Lifestyle changes and pharmaceutical therapies 

could be unsuccessful because these therapies typically only target one hormonal, 

behavioral, or neural pathway [6]. To maintain homeostasis, the body may resist these 
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efforts and sequentially resist sustainable weight loss [6]. Obesity is complex because it is 

a disease that can affect many different organ systems in the body which may lead to the 

development of an obesity-related comorbidity [1]. There is an extensive list of possible 

comorbidities associated with obesity, the most common include insulin resistance, type 

2 diabetes, hypertension, cardiovascular disease, dyslipidemia, non-alcoholic fatty liver 

disease, cancer, alternations in gastrointestinal, musculoskeletal, renal, respiratory, and 

immune function [1, 5, 7, 8]. 

Metabolic and bariatric surgery (MBS) is the most effective treatment for obesity 

to promote sustainable weight loss [6, 8, 9]. Metabolic and bariatric surgery promotes 

weight loss by modifying the stomach and intestines [10]. Two of the most performed 

procedures are the laparoscopic sleeve gastrectomy and the Roux-en-Y gastric bypass. 

Laparoscopic sleeve gastrectomy is a restrictive procedure where 80% of the stomach is 

removed [10, 11]. Roux-En-Y gastric bypass is a restrictive and malabsorptive procedure 

where a small stomach pouch is created and connected to the small intestines, effectively 

bypassing the rest of the stomach [10, 11]. The bypassed portion of the stomach is no 

longer used for storage but eventually the stomach acids and digestive enzymes from the 

bypassed stomach and small intestines will combine to break down food [10]. Currently, 

there is not concrete evidence determining which method is more effective in promoting 

weight loss. Despite the type of procedure, Bariatric surgery is an invasive and intensive 

procedure that alters multiple hormonal, behavioral, and neural pathways resulting in the 

greatest weight loss of the weight loss therapies [6]. Bariatric surgery, however effective, 

does come with a variety of risks that may outweigh the benefits if not executed properly. 

The National Institute of Health (NIH), the American College of Surgeons (ACS), and 
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the American Society for Metabolic and Bariatric Surgery (ASMBS) have created a list 

of qualifications as well as recommendations to guide the safety and success of the 

patients seeking bariatric surgery. NIH, ACS, and ASMBS recommend that a patient has 

a BMI greater than 40kg/m2, more than 100 pounds overweight, or has a BMI greater 

than 35kg/m2 and has at least one or more obesity-related co-morbidity such as type II 

diabetes (T2DM), hypertension, sleep apnea and other respiratory disorders, non- 

alcoholic fatty liver disease, osteoarthritis, lipid abnormalities, gastrointestinal disorders, 

or heart disease [2-4]. Along with the qualifications above, the NIH, ACS, and ASMBS 

recommend that a patient seek care at an accredited metabolic and bariatric surgery 

clinic. An accredited MBS clinic has a multidisciplinary team consisting of a board- 

certified surgeon, a registered dietitian, exercise specialist, and a mental health 

professional all specialized in metabolic and bariatric surgery [3, 4, 12]. 

A registered dietitian that is specialized in metabolic and bariatric surgery plays 

an important role on the multidisciplinary team [13, 14]. Research has shown that having 

a registered dietitian on the multidisciplinary team may result in fewer readmissions 

associated with dietary issues, improved nutritional biochemistries, greater resolution of 

co-morbidities, less nutritional complications, and greater weight loss [13, 15]. The tasks 

of the registered dietitian pre-operation include assisting in the patient’s eligibility 

screening, evaluating and correcting the patients’ nutrient deficiencies through medical 

nutrition therapy, accessing the patient of readiness to change, educating the patient on 

proper physical activity, and eating techniques, and making appropriate dietary 

recommendations including supplementations and diet progression post-operation. 
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Post-operation, the task of the registered dietitian varies depending on the clinic. 

Patients who follow-up with a registered dietitian experience greater success in weight 

loss [13, 15, 16]. The requirements for following up with a registered dietitian post- 

operation is not consistent across the clinics and currently do not have a national 

standard. However, a general recommended timeline to follow-up with a member of the 

multidisciplinary team following post-metabolic and bariatric surgery includes within 2 

weeks after surgery, 6 weeks after surgery, 3 months after surgery, 6 months after 

surgery, 12 months after surgery, and annually after one-year post-operation[17]. 

However, it is important to note that the registered dietitian may not attend all these 

meetings and generally attends the first appointment, the one-year follow-up, then 

annually after that [17]. The registered dietitian can be requested three extra times 

without additional cost to the patient [17]. 

Out of all of the patients in the United States that receive MBS, 20-30% have 

inadequate weight loss [13, 18]. Research has shown that inadequate weight loss can be a 

result of dietary and lifestyle non-adherence after operation [13]. Examples of non- 

adherence after operation include excessive snacking, inadequate protein and fluid intake, 

poor vitamin and mineral intake, physical inactivity, and behaviors not conducive with 

weight loss success [13]. Literature shows that unsuccessful outcomes after bariatric 

surgery can be correlated with the lack of support and lack of eating self-efficacy in the 

first two years after surgery [16, 18-21]. Eating self-efficacy refers to an individual’s 

confidence to control food consumption in challenging situations, research shows that 

patients who claim to be self-efficacious are more successful after bariatric surgery in 

sustaining weight loss [21, 22]. Along with self-efficacy, patients who attend support 
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groups led by a healthcare professional specialized in bariatric surgery experience greater 

weight loss [13, 18, 20]. 

Research displays the need for post-bariatric surgery support, however, there is a 

need for more research to establish a curriculum to encourage optimum success in 

achieving sustainable weight loss and adhering to dietary and lifestyle post-operation. 

The purpose of this study is to design and pilot a nutrition and support program for 

individuals who are between one and four years of post-metabolic and bariatric surgery. 

 
 
 

1.2 Research Aims 
 

Research Aim 1: 

 
Determine if a six-session support and nutrition-based program created for post- 

operative metabolic and bariatric surgery patients is acceptable for promoting nutrition 

education and support. 

Hypothesis 1.0: 

 
It is hypothesized that following a six-session support and nutrition-based 

program designed for post-operative bariatric surgery patients, 70% of the participants 

will agree or strongly agree that the program was acceptable to reinforce nutrition 

education and support. 

Research Aim 2: 

 
Assess self-efficacy of post-metabolic and bariatric surgery patients to perform 

healthy lifestyle behaviors after 6-session intervention. 
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Hypothesis 2.0: 

 
It is hypothesized that 50% of the participants will have an increase in self- 

efficacy of eating healthy food, exercising, and being a healthy version of themselves 

after the six-session support and nutrition-based program. 

Research Aim 3: 

 
To determine if a six-session support and nutrition-based program created for 

post-operative bariatric surgery patients influences weight loss. 

Hypothesis 3.0: 

 
It is hypothesized that there will be a 1% decrease in total body weight by the 

conclusion of the program. 

1.3 Significance 
 

In the United States, obesity is considered a major public health concern. Globally, 

obesity is the 5th leading cause of death. Obesity is a complex disease that can contribute 

to the development of comorbidities and decrease quality of life. Today, metabolic and 

bariatric surgery is considered the most effective and safest treatment for obesity. 

Metabolic and bariatric surgery can assist in weight loss and resolution of comorbidities 

caused by obesity. However, the procedure can also propose risks and does not guarantee 

long-term weight loss without proper patient buy-in to lifestyle changes. Following 

bariatric surgery, some patients are unable to adhere to dietary recommendations and do 

not feel supported by healthcare professionals. Patients who establish a long-term support 

system and adhere to appropriate lifestyle changes following surgery have greater 

chances of success[23]. Therefore, the significance of this study involves establishing if 
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the developed curriculum to provide support and nutrition education to post-metabolic 

and bariatric surgery patients is acceptable and an adequate way to promote self-efficacy 

and weight loss. In addition, the findings from this program can be utilized to develop 

and implement future support and nutrition-based programming for this population. 
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CHAPTER 2. REVIEW OF LITERATURE 
 

Limited research exists that demonstrates an acceptable and feasible modality for 

healthcare workers to provide support and nutrition education to post-metabolic and 

bariatric surgery patients. In addition, there is a lack of research indicating the most 

beneficial curriculum to utilize when implementing programming for post-metabolic and 

bariatric surgery patient support. Post- metabolic and bariatric surgery programs may 

provide benefits to the patient in terms of alleviating and maintaining weight loss and 

promoting self-efficacy [18-20]. This literature review aims to examine the need for post- 

metabolic and bariatric surgery programing in promoting self-efficacy, and weight loss. 

The following review will examine the severity of obesity and obesity-related 

comorbidities, how the steady rise of obesity has led to the increase in popularity of 

metabolic and bariatric surgeries, and with that increase how post-procedure 

programming is vital to the success of the patient. This literature review will conclude 

with discussing gaps in the literature. 

2.1 Obesity and Co-morbidities 
 

Locally, the Centers for Disease, Control, and Prevention (CDC) has announced 

that Kentucky has the 2nd highest prevalence of obesity suggesting that over 40% of the 

adult population is classified as obese[24]. Due to increased prevalence of obesity and 

obesity-related comorbidities, the WHO has established obesity as a major threat to 

public health[1, 25]. One widely used technique for classifying overweight and obesity is 

a tool called body mass index (BMI) [1, 26]. BMI is calculated by [(weight (kg))/ (height 

(m))2] [1, 26]. An individual who has a BMI between 25 kg/m2 and 29.9 kg/m2 is 
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classified as overweight and an individual who have a BMI greater than 30 kg/m2 is 

classified as obese [1, 26]. This tool is used and recommended by the NIH, ACS, and 

ASMBS for establishing which patients are eligible for metabolic and bariatric surgery 

[2-4]. Current qualifications include a patient who has a BMI greater than 40kg/m2, more 

than 100 pounds overweight, or has a BMI greater than 35kg/m2 in addition to having at 

least one or more obesity-related co-morbidity [2-4]. Prominent obesity-related 

comorbidities include but are not limited to insulin resistance, type 2 diabetes, 

hypertension, cardiovascular disease, dyslipidemia, non-alcoholic fatty liver disease, 

altered behavior and cognition, some forms of cancer, alterations in gastrointestinal, 

musculoskeletal, renal, respiratory, and immune systems [2-4]. 

Many factors contribute to the onset of obesity and obesity-related comorbidities 

including lifestyle, genetics, learned behaviors, social factors, and cultural factors [2, 16]. 

Therefore, alleviating overweight and obesity can be initiated by recognizing the variety 

of factors that contribute to the disease. Research has found that lifestyle changes and/or 

weight loss drugs contribute to treating this disease but do not promote substantial change 

alone [2, 16, 27]. In addition of healthy lifestyle adherence, metabolic and bariatric 

surgery is the most effective and safest treatment to promote sustainable weight loss [6, 8, 

9]. 

2.2 Metabolic and Bariatric Surgery as a Treatment 
 

Individuals with obesity may seek lifestyle changes and/or pharmacological 

therapies to initiate weight loss. However, lifestyle changes and pharmacological 

therapies tend to fail in the long-term because the body is unable to differentiate weight 

loss efforts and starvation [6, 27, 28]. On average, lifestyle modifications used to initiate 
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weight loss only produce 5-10% weight loss and are generally not sustained overtime [27, 

28]. In addition, pharmaceutical therapies may produce weight loss, but the long-term 

safety of this route is not fully understood [27, 29]. Therefore, research has established 

that metabolic and bariatric surgery is the safest and most effective therapy for weight 

loss in individuals who are severely obese [6, 8, 9]. In addition to being effective and 

safe, metabolic and bariatric surgery can alleviate obesity-related comorbidities [6, 26]. A 

common comorbidity among severely obese individuals is type II diabetes (T2DM) [9, 

30]. The combination of weight loss and hormonal signaling initiated by metabolic and 

bariatric surgery contribute to the alleviation of type II diabetes almost immediately 

following the surgical procedure [30-32]. Therefore, research supports that metabolic and 

bariatric surgery is the most effective treatment for T2DM in severely obese individuals 

[9, 30]. In addition, weight loss associated with metabolic and bariatric procedures has 

been found to be correlated with improvements in hypertension, dyslipidemia, decreased 

of risk of cancer, decreased sleep apnea and improved osteoarthritis [6, 9, 30]. Overall, 

comorbidity resolution following metabolic and bariatric surgery has been found to 

contribute to decreased mortality in severely obese individuals [9, 33-35]. 

There is a positive correlation between obesity prevalence and the number of 

metabolic and bariatric procedures performed [6, 30, 36, 37]. Though there are multiple 

types of metabolic and bariatric procedures, the most common as well as most researched 

are the sleeve gastrectomy (61%), Roux-en-Y Gastric Bypass (17%), and the adjustable 

gastric band (<2%)[3, 6, 9, 38]. Current research does not demonstrate significant 

differences between the sleeve gastrectomy and Roux-en-Y gastric bypass in terms of 

weight loss after surgery with both reaching significant weight loss in the years following 
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[39, 40]. However, the popularity in the sleeve gastrectomy has grown exponentially 

within the last ten years (Figure 1). Research suggests that the emerging popularity of the 

sleeve gastrectomy over the other types of bariatrics surgeries could be due to the 

increase in research and development in this specific procedure[41, 42]. To continue, 

researchers have found that the sleeve gastrectomy has lower long-term risks and less 

revision procedures associated than the Roux-en-Y gastric bypass [42-44]. Although, all 

types of bariatric procedures embody a unique set of benefits and risks, the recommended 

qualifications of surgery do not differ. 

Bariatric procedures affect multiple factors that influence weight maintenance and 

regulation. The complexity of the procedure requires attention from a diverse group of 

healthcare providers with varying specialties [3, 8, 19]. The NIH, ACS, and ASMB 

recommend that a patient seeking bariatric surgery, do so at a clinic with a 

multidisciplinary team [3, 4, 8]. The multidisciplinary team typically includes a board- 

certified surgeon, registered dietitian, exercise specialist, and a mental health professional 

all specialized in metabolic and bariatric surgery [3, 4, 13]. 

As recommended by NIH, ACS, and ASMB a registered dietitian specialized in 

metabolic and bariatric surgery should be on the multidisciplinary team. A registered 

dietitian nutritionist (RDN) prepares and facilitates a healthy and sustainable weight loss 

journey for the patient seeking treatment. Researchers observed that having a RDN on the 

multidisciplinary team induces fewer nutrient-related readmissions, improved nutritional 

status, increased resolution of comorbidities, greater weight loss, and less nutritional 

complications [8, 13, 45]. The RDN has an essential role pre- and post-operation that is 

vital to the success of the patient. Prior to the procedure, the RDN plays a role in patient 
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selection, assessing the patient’s nutrient status and readiness to change, establishing 

potential barriers, encouraging physical activity, and determining social support [8, 14, 

45]. Evidence supports a correlation between the patient’s nutrient status prior to surgery 

and overall health after procedure [8, 13, 45]. If nutrient deficiencies are not corrected 

prior to surgery, then this could result in increased deficiencies that may lead to 

complications and readmission into the hospital [13, 46]. Many patients who seek 

metabolic and bariatric surgery have nutrient deficiencies [13, 46, 47]. Notable nutrients 

that are evaluated prior to surgery include vitamin D, vitamin C, vitamin B12, folic acid, 

iron, and serum zinc [13, 45, 46, 48]. After surgery, the RDN is responsible for delivering 

adequate diet education which includes the importance of protein and vitamin 

supplementation [8, 13, 49]. The literature shows that patients who follow-up with their 

RDN after surgery have greater weight loss and comorbidity resolution than a patient 

who does not seek to follow-up with a RDN post-operation [8, 13, 16, 45]. 

Approximately 20-30% of patients who undergo metabolic and bariatric surgery do not 

obtain adequate weight loss [20, 50]. Inadequate weight loss after surgery is the leading 

inducement of revisional bariatric surgery [51, 52]. It is important to note that weight 

regain after surgery is probable, however, there is a point where weight regain can 

become excessive and weight loss becomes inadequate [53]. Research suggests a need for 

a standardized measure to predict successful weight loss [53-55]. Current research 

suggests that successful weight loss can be defined as greater than or equal to 20% total 

weight loss and/or greater than or equal to 50% excess weight loss [50, 53]. 

Inadequate weight loss may occur due to difficulty adhering to the post-operation 

diet and lifestyle [8, 9, 16, 20]. Multiple reasons could explain why a patient does not 



13  

adhere to the recommended diet and lifestyle. However, research shows that patients who 

seek counsel from a RDN and attend support groups post-operation have greater weight 

loss and overall success after surgery [13, 16, 19, 20, 56] 

2.3 Promoting Successful Outcomes After Bariatric Surgery 
 

Self-efficacy is defined by (Bandura 1997) as one’s perceived ability to perform a 

task [22, 57, 58]. Current findings have established that there is a correlation between 

self-efficacy and quality of health outcomes in individuals pursuing treatment [21, 57, 

59]. Self-efficacy and similar constructs are used in many behaviors change theories. 

Behavior change theories (BCT) that directly utilize self-efficacy are the Health Belief 

Model and the Social Cognitive Theory. The Health Belief Model is a widely used model 

that predicts health behaviors based on individual’s perceptions [60, 61]. The Social 

Cognitive Theory describes how experiences, specifically social experiences, and 

environmental influences effect an individual’s perceived ability to complete a task [62, 

63]. The Social Cognitive Theory is the most used behavior change theory among 

dietitians conducting nutrition education interventions [22, 64].Literature explains that 

bariatric patients who express confidence in pursuing recommended lifestyle changes 

post-procedure, tend to have greater success with weight loss [18, 21, 56, 65, 66]. In 

addition to attaining confidence to pursue necessary lifestyle changes, bariatric patients 

who express eating-self-efficacy tend to have more beneficial outcomes after surgery 

including weight loss and quality of life [21, 22, 66, 67]. However, eating self-efficacy 

has been identified as a substantial barrier among post-metabolic and bariatric surgery 

patients [21, 67]. Eating self-efficacy can be defined as a person’s confidence to make 

food-related choices in challenging situations [21, 68, 69]. Understanding patient barriers 
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like eating self-efficacy can promote appropriate council from the registered dietitian [64, 

70]. Dietitians widely use behavior change theories in providing appropriate care for 

post-metabolic patients to efficiently promote sustainable change [64, 70]. 

 
Metabolic and bariatric surgery is a restrictive and/or malabsorptive procedure 

that can induce sustainable and safe weight loss [6, 8, 9]. However, to receive the benefits 

from this procedure social support, clinical support, and individual self-efficacy is 

necessary [6, 9, 13]. There are recommendations in place by the NIH, ACS, and ASMBS 

to prepare the individual for metabolic and bariatric surgery that are vital to ensure the 

patient is well informed and ready for the procedure [3, 4, 71]. Although preparation 

prior to surgery is important, it is not enough for a procedure this invasive [72, 73]. Many 

post-metabolic and bariatric surgery patients struggle with mental and physical health 

after surgery [72, 73]. This population has reported lack of support from healthcare 

providers post-procedure, which could contribute to weight regain and unfavorable health 

outcomes [16, 19, 20]. Unfortunately, there is not a national requirement for health care 

providers to provide continued support for this population. Some metabolic and bariatric 

clinics encourage following up with a registered dietitian and may even have a 

recommendation of meeting times but whether that happens is determined by the patient. 

The recommendations for following up with a registered dietitian post-operation are not 

consistent across the clinics nationally. However, an example follow-up schedule that a 

Kentucky clinic recommends includes meeting with a registered dietitian one week after 

surgery, one year after surgery, and then annually [17]. A patient may request to meet 

with a registered dietitian three additional times without any added costs to the patient 

[17]. According to the literature, patients who follow-up with a registered dietitian and 
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attend post-bariatric surgery programs have greater success adhering to the post-operation 

lifestyle [13, 16, 19]. Despite the benefits of clinical support post-bariatric procedure, a 

proper curriculum for a post-bariatric surgery program has not been developed. However, 

post-metabolic and bariatric surgery programs that have a nutrition education aspect are 

vital for promoting successful outcomes [13, 19, 73]. 

2.4 Gaps in Literature 
 

Within the current body of literature there is a lack of research describing the 

most effective way for health-care providers to support metabolic and bariatric surgery 

patients’ post-procedure. In addition, more research is required to establish acceptable 

and feasible resources and programming to encourage post-procedure lifestyle adherence 

to promote health after metabolic and bariatric surgery. The current study will provide 

insight into if the established curriculum created using evidence-based methods for a 

support and nutrition-based program created and facilitated by a registered dietitian 

specialized in metabolic and bariatric surgery, a nutrition graduate student, and a nutrition 

undergraduate student is acceptable and successful in improving self-efficacy and 

promoting sustainable weight loss of patients between one- and four-years post- 

operation. 
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CHAPTER 3. METHODS 
 

3.1 Research Design 
 

A pre/post study design was used to determine if a 6-session support and 

nutrition-based program for 1-4 year post-metabolic and bariatric surgery (MBS) patients 

was acceptable, promoted weight loss, and increased perceived self-efficacy related to 

nutrition and food related choices. University of Kentucky’s Institutional Review Board 

(#77600) approved this study prior to execution (Appendix). 

 
3.2 Setting 

 
This study was conducted at Kentucky Bariatrics Institute located in Georgetown, 

Kentucky for six sessions between September 2022 through October 2022. The location 

was where the participants had received surgery to ensure comfortability. The program 

was held in a conference room with television access to ensure sharing of materials. 

3.3 Participants 
 

Recruitment materials were sent to the institute’s post-operative patient listserv by 

a registered dietitian at the institute. Participant eligibility criteria included being 18 years 

of age or older, had bariatric surgery between 1-4 years ago, had the sleeve gastrectomy 

or Roux-En-Y Gastric Bypass as the initial procedure, can read, speak, and understand 

the English language, and are not currently pregnant. Those meeting the eligibility 

criteria were invited to complete the baseline survey. Following the baseline survey, 

participants received a $25 Amazon gift card for their time and were invited to enroll in 

the 6-session in-person program. Participants who attended in-person sessions were 

enrolled in a raffle each session for a gift basket that was related to the theme of the 
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session. Data was used from participants who attended at least 50% of the in-person 

sessions. Participants were identified by the last 5 digits of their phone number. 

Identification was used to evaluate changes from pre-intervention to post-intervention 

and used to differentiate in-person intervention participants and control participants. 

Concluding the intervention, both control and intervention participants who completed 

the repeat REDCap survey received a $25 Amazon gift card. 

3.4 Control Group 
 

A convenience control group was developed from participants who completed the 

baseline survey through REDCap but were not interested in participating in the 6-session 

in-person program. Participants in the control program were also invited to complete a 

repeat REDCap survey after the 6-session intervention program was complete. 

3.5 Procedures 
 

The 6-session support and nutrition-based pilot program was designed utilizing 

concepts from the framework of the Social Cognitive Theory. Content was developed in 

collaboration with a registered dietitian with expertise in bariatric surgery, a nutrition 

graduate student, and a nutrition undergraduate researcher. Components in the program 

were comprised of: 

• Introduction: overview of the program, research, and gaining participant input on 

future topics and information 

• Postoperative nutrition guidance: nutrition recommendations, example meals and 

snacks, helpful tips and suggestions for shopping, budgeting, and choosing foods 
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• Micro and macronutrient recommendations for post-bariatric surgery: 

importance of nutrients, where to find nutrients, importance of multivitamin 

compliance and high micronutrient food examples 

• Gentle activity: activities included group walks around facility, chair yoga, and 

deep breathing 

• Mindfulness: engagement in a mindful eating exercise, discussed mindful self- 

care activities such as journaling, meditation, and yoga 

• Individual and social support: participants were invited to bring a support 

person(s) to the session as well as engage in inter-session support discussions 

• Sustainability of behavioral change: maintaining motivation, working toward 

goals, sustaining behavior change long-term 

The 6-session, in-person group program was held once weekly, across 6-weeks, for 

approximately one hour in the evenings. Printed materials, activities, and sample food or 

snack items were shared weekly related to the topic. 

3.6 Measures 
 

All survey questions were created in collaboration of a registered dietitian 

specialized in metabolic and bariatric surgery, a nutrition graduate student, and a nutrition 

undergraduate student utilizing evidence-based resources. Participants completed a 

baseline survey online through REDCap that included descriptive characteristics. All data 

received from the baseline survey was self-reported. Categorical descriptive 

characteristics included biological sex, race, ethnicity, surgery date, surgery type, when 

weight regain began, insurance type, and employment. Continuous descriptive 

characteristics included age, number of obesity-related health conditions before and after 
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surgery, current weight (pounds), weight prior to surgery (pounds), lowest weight 

(pounds), weight regained after surgery (%), and weight regain after surgery (pounds). 

Obesity-related conditions were shown categorically on the baseline survey through 13 

items (including type 2 diabetes, joint pain, asthma) but was converted to a continuous 

variable to compare prevalence. 

3.6.1 Anthropometric Data Collection 
 

Height and weight were collected by trained research staff. Height was measured 

the first session and weight was collected every session. Height was gathered from a Seca 

manual stadiometer. Weight was taken via Tanita electrical impedance scale. Socks and 

shoes were removed prior to stepping on the Tanita electrical impedance scale, all other 

clothing items were kept on. Objective measures were recorded to compare to self- 

reported height and weight. 

3.6.2 Outcome Measures of Success 
 

% Excess weight loss (before and after intervention), and % total weight loss 

(before and after intervention) were variables used to indicate success in weight loss. 

Percent excess weight loss (%EWL) before the intervention was calculated as (initial 

weight – weight prior to intervention) / (initial weight – ideal weight) x 100. Similarly, 

%EWL post-intervention was calculated as (initial weight – weight post-intervention) / 

(initial weight – ideal weight) x 100 [40]. Outcomes that are greater than 50% are 

considered successful by current literature starting one-year post-metabolic and bariatric 

surgery [74]. Percent total weight loss is another variable that characterizes success after 

1-year post-metabolic and bariatric surgery. Current literature recognizes success post- 
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MBS can be defined as %TWL greater than 20% [74]. In this study, %TWL prior to 

intervention was calculated as (weight before surgery – weight prior to intervention)/ 

(starting weight) x 100. %TWL after surgery was calculated as (weight before surgery – 

weight post-intervention)/ (starting weight) x 100 [75]. %EWL and %TWL were 

calculated using self-reported data extracted from the baseline survey. 

3.6.3 Perceptions of Success and Confidence 
 

Perceptions of self-efficacy were measured through questions regarding diet 

compliance, perceived success with post-procedure lifestyle, and perceived confidence to 

pursue post-procedure lifestyle. The survey question regarding diet compliance were 

asked on a Likert scale items (1=very compliant, 10= very non-compliant). Survey 

questions regarding perceptions of success after surgery included three Likert scale items 

(1=strongly agree to 7=strongly disagree). The questions included “I’ve had success with 

weight loss after surgery”, “I’ve had success with physical activity after surgery”, and 

“I’ve had success with choosing healthy foods after surgery”. 

To understand participant’s perceived confidence in performing healthy lifestyle 

behaviors, a series of three Likert scale items (1=strongly agree to 7=strongly disagree) 

were collected. The questions included, “I feel confident in my ability to eat healthy,” “I 

feel confident in my ability to exercise,” and “I am confident that I am able to be a 

healthy version of myself.” 

3.6.4 Program Satisfaction and Acceptability 
 

To understand satisfaction and acceptability of the approach used to provide support 

and nutrition education to post-metabolic and bariatric surgery patients, individuals 
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participating in the in-person group program were asked questions regarding their 

feedback on the program. To avoid excessively neutral response patterns, each item was 

scored on a 6-point Likert scale (1 = strongly disagree, 6 = strongly agree) with no 

neutral mid-point [76]. Examples of questions that were asked regarding program 

satisfaction and acceptability include “I am satisfied with the program approach used to 

provide nutrition and support for post-bariatric surgery,” “the in-person program was 

useful for gaining nutrition knowledge,” and “the in-person program provided a sense of 

social support.” 

3.7 Analysis 
 

Distributions were run on all continuous variables for normality using Shapiro- 

Wilk Goodness of Fit test. Descriptive statistics are shown in frequencies and measures 

of central tendency (means and standard deviation) for the entirety of the cohort of post- 

operative bariatric surgery patients who completed the baseline survey. Data included in 

the descriptive statistics include age, sex, race, ethnicity, surgery date, surgery type, when 

weight regain began, insurance type, and employment. All descriptive categorical data 

was analyzed through Pearson Chi Square test. Age and total co-morbid conditions (i.e., 

type 2 diabetes, sleep apnea, hypertension) before and after procedure, are continuous 

non-normal variables and analyzed using Mann Whitney U. 

Self-reported and measured weight was compared to identify if self-reported weight 

was a reliable measure to use in analysis. Spearman Rho Correlation was used to assess 

accurate association between the variables. A correlation coefficient closer to 1 indicates 

a strong association between the two variables while a correlation coefficient closer to -1 

indicates a weak association between the two variables [77]. In this context, a strong 
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correlation would indicate that the participants accurately reported their weight, whereas 

a weak correlation would describe the opposite. 

Change in weight specific variables included current weight (in pounds), weight 

prior to surgery (in pounds), lowest weight (in pounds), percent of weight regained after 

surgery, weight regained after surgery (in pounds). Each weight specific variable was 

analyzed between groups using an independent t-test. 

Outcome variables of success which included %EWL and %TWL were found to be 

normally distributed variables analyzed using an independent t-test between groups at 

pre- and post-intervention. 

Questions regarding diet compliance were asked on a diet compliance Likert scale 

(1= very compliant, 10=very non-compliant) and shown through means and standard 

deviations. Questions regarding success and confidence were asked on a continuous 

Likert scale (1=strongly agree, 7=strongly disagree) and shown through means and 

standard deviations. Questions regarding diet compliance, success, and perceived 

confidence was analyzed through Wilcoxon Rank Sum test to determine changes from 

pre-to post-intervention. 

Program evaluation survey questions (cross-sectional) were asked on a continuous 

Likert scale (1=strongly disagree, 6=strongly agree) to avoid excessively neutral 

responses. Data are presented through means and standard deviations of responses. 
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CHAPTER 4. RESULTS 
 

4.1 Descriptive Information 
 

The study included a convenience sample of 18 participants with 8 participants in 

the intervention group who attended the in-person program and 10 serving as a control 

group who completed pre-and post-surveys. Descriptive characteristics of participants are 

shown in Table 1. The mean age of the participants who completed the intervention was 

50 years and the mean age of the control participants was 40 years. There were no 

significant differences between the intervention and control participants based on age, 

sex, race, and ethnicity (all p>0.05). Overall, most participants were female (88.9%), 

Caucasian (94.4%), and were not Hispanic or Latino (89.9%). Though not a significant 

difference between surgery date, most participants had metabolic and bariatric surgery 2- 

3 years ago (44.4%), 33.3% of participants had metabolic and bariatric surgery between 

1-2 years ago, 22.2% had metabolic and bariatric surgery 3-4 years ago. All the 

participants received the same type of metabolic and bariatric surgery, sleeve 

gastrectomy. There is no evidence of statistical significance between intervention and 

control participants based on when the participant regained weight after metabolic and 

bariatric surgery. Overall, most of the weight regain among the participants occurred 18 

months after metabolic and bariatric surgery (33.3%). To continue, 16.67% of 

participants did not experience weight regain following metabolic and bariatric surgery, 

22.2% experienced weight regain 12 months after metabolic and bariatric surgery, 

16.67% of participants experienced weight regain 2.5 years after surgery, 5.56% 

experienced weight regain 9 months after surgery, and 5.56% of participants experienced 

weight regain 2 years after surgery. Insurance providers were examined by intervention 
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and control groups. Of the intervention group, 50% participants had Blue Cross Blue 

Shield insurance, 12.50% of participants had Medicaid, 12.50% of the participants 

reported not having insurance, and 25% reported having an insurance not listed. To 

compare, 44.4% of the control participants had Blue Cross Blue Shield Insurance, 22.2% 

had Medicaid, and 33.3% had WellCare. On average the intervention participants had 

approximately 3 comorbidities before surgery and approximately 2 after surgery. To 

compare, the control participants had approximately 4 comorbidities prior to surgery, and 

approximately 2 after surgery. In terms of employment, there are not statistically 

significant differences between the intervention and control group. Most of the 

participants (60%) worked full-time. None of the participants worked part-time, 5% were 

unemployed, 10% were retired, 10% were disabled to work, 10% were homemakers, 5% 

were students, and none of the participants were self-employed. 

Table 1: Descriptive Characteristics of Intervention and Control Participants (n=18) 
Variable and Category Total (n=18) Intervention 

(n=8) 

Control 

(n=10) 

p-value 

Age (Years) mean ± SD 44.67 ± 10.47 50.13 ± 11.04 40.30± 8.04 0.0558 

Sex (%)    0.8668 

Female 16 (88.89) 7 (87.50) 9 (90.00)  

Male 2 (11.11) 1 (12.50) 1 (10.00)  

Race (%)    0.3574 

African American or 
Black 

1 (5.56) 0.00 1 (10.00)  

Caucasian 17 (94.44) 8 (100) 9 (90.00)  

Ethnicity (%)    0.2451 

Hispanic or Latino 1 (5.56) 1 (12.50) 0.00  
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Continued 

Not Hispanic or Latino 16 (88.89) 6 (75.00) 10 (100)  

Unsure 1 (5.56) 1 (12.50) 0  

Surgery Date (%)    0.7985 

Between 1-2 years 6 (33.33) 2 (25.00) 4 (40.00)  

Between 2-3 years 8 (44.44) 4 (50.00) 4 (40.00)  

Between 3-4 years 4 (22.22) 2 (25.00) 2 (20.00)  

Surgery Type (%)     

Sleeve Gastrectomy 18 (100) 8 (100) 10 (100)  

When Weight Regain 
Began 

   0.3211 

N/A 3 (16.67) 0 3 (30.00)  

9 months 1 (5.56) 1 (12.50) 0.00  

12 months 4 (22.22) 2 (25.00) 2 (20.00)  

18 months 6 (33.33) 2 (25.00) 4 (40.00)  

2 years 1 (5.56) 1 (12.50) 0  

2.5 years 3 (16.67) 2 (25.00) 1 (10.00)  

Insurance    0.1781 

Blue Cross Blue Shield 8 (47.06) 4 (50.00) 4 (44.44)  

Medicaid 3 (17.65) 1 (12.50) 2 (22.22)  

WellCare 3 (17.65) 0.00 3 (33.3)  

Other 2 (11.76) 2 (25.00) 0.00  

None 1 (5.88) 1 (12.50) 0.00  

Comorbidities     

Total Conditions Prior to 
surgery 

2.94±2.15 3.75±1.16 2.30±2.58 0.1227 

Total Conditions after 
surgery 

2.16±2.38 2.1±1.46 2.20±3.01 0.4637 
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Continued 

Employment     

Full time 12 (60.00) 4 (20.00) 8 (40.00) 0.1797 

Part time 0 0 0 0.0000 

Unemployed 1 (5.00) 1 (5.00) 0 0.2500 

Disabled 2 (10.00) 1 (5.00) 1 (5.00) 0.8668 

Retired 2 (10.00) 2 (10.00) 0 0.0935 

Self-employed 0 0 0 0 

Homemaker 2 (10.00) 1 (5.00) 1 (5.00) 0.8668 

Student 1 (5.00) 1 (5.00) 0 0.2500 

Pearson Chi Square Test was used to analyze categorical demographic variables. Mann Whitney U was used to analyze 
continuous demographic variables (age). 

 
 
 

4.2 Weight 
 

Table 2 is a comparative table demonstrating differences between self-reported 

data collected from the baseline survey and measured data collected from a Tanita scale 

used in the in-person intervention. Spearman’s rho indicating good agreement (0.98, 

p<.01) as participants were able to accurately self-report their weight. Self-reported 

measures from the survey were used for future measures of weight status and post- 

surgery success (total weight loss, excess weight loss). 

Table 2: Comparing Self-Reported and Measured Weight of Intervention Participants 
Self-Reported Weight 
(pounds) 

Measured Weight (pounds) Spearman’s rho (p 
(p-value)) 

207.94±41.05 209.51±42.02 0.9816 (<.0001) 

Spearman’s Rho test used to assess reliability of self-reported weight to measured weight. 
 
 

Independent t-test was used to analyze weight-specific characteristics of 
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participants. Due to the small sample size of both the intervention (n=8) and the control 

(n=10), weight was assessed by sex to understand if there were sex-related differences 
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among weight variables. From an independent t-test analysis grouping by sex, weight was 

statistically significantly (p-value=0.0046) higher in males than females. %EWL and 

%TWL are adjusted as a percentage when assessing for sex and socioeconomic status 

differences. Socioeconomic factors that were analyzed include food insecurity, limited 

food budget, rurality status, and occupation. Analysis found that there were not 

statistically significant differences between men and women or socioeconomic factors 

(p>0.05) in relation to %EWL and %TWL. As %EWL and %TWL are the accepted 

weight measures in metabolic and bariatric surgery they were used as the primary weight 

variables throughout the rest of this study. 

An independent t-test was used to analyze descriptive characteristics specific to 

weight to compare differences between the intervention and control group. Based on the 

results, shown in Table 3, there were not statistically significant (p-value > 0.05) 

differences between the two groups. 

The average current weight of the intervention participants was 209 pounds and 

the average current weight for the control participants was 210 pounds. The mean weight 

of the control group prior to surgery was higher (313 pounds) than the intervention 

participants (290 pounds). The mean of the lowest weight of the intervention participants 

was 196 pounds compared to the mean lowest weight of 200 pounds of the control 

participants. On average, the percent of weight regained after metabolic and bariatric 

surgery of the intervention participants was 6% while the average percent weight regain 

of the control participants was 4%. 
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Table 3: Weight Specific Descriptive Characteristics of Intervention and Control 
Participants 
Variable and Category Intervention 

(n=8) 
Control 

(n=10) 
p-value 

 mean ± SD mean ± SD  

Current Weight (Pounds) 209.38 ± 42.51 210.00 ± 70.38 0.7898 

Weight prior to surgery (Pounds) 290.13 ± 64.90 313.00 ± 79.49 0.5335 

Lowest weight (Pounds) 196.13 ± 37.93 200.10 ± 61.82 0.8589 

Weight regained after surgery (%) 6.09 ± 4.02 4.39 ± 6.02 0.1803 

Weight regained after surgery 
(Pounds) 

16.25 ± 9.48 13.00 ± 15.84 0.2645 

Independent t-test used to assess weight specific demographic characteristics between intervention and control 
participants. 

 
 
 

%EWL and %TWL are accepted measures of weight loss success for metabolic 

and bariatric surgery patients. %EWL and %TWL were analyzed through an independent 

t-test. Table 4 demonstrates percent excess weight loss (%EWL) of intervention and 

control participants pre-and post-intervention. Based on the excess weight loss standards 

(>50% EWL) both the intervention participants and control participants were classified as 

successful both pre-and post-intervention. Before the intervention, on average %EWL 

was 62% for intervention participants and 67% for control participants. After the 

intervention, the average %EWL was 64% for the intervention participants and 69% for 

the control participants. 

Similarly, there were no statistically significant differences between the 

intervention and control participants based on %TWL before or after the intervention. 

However, by %TWL standards (> 20%) both the intervention and control were classified 

as successful before and after the intervention. Specifically, before the intervention, the 
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intervention participants on average had 27% total weight loss and the control 

participants had 33% total weight loss. After the intervention, the intervention 

participants had a 28% TWL on average and the control had 34% TWL on average. 

Table 4: Outcome Measures of Success: Weight Changes of Participants Prior to the 
Intervention to After 
Variable Category (range in pounds) Intervention Control p-value 

 mean ± SD mean ± SD  

%EWL baseline (35-123) 62.07 ± 16.53 67.74 ± 28.69 0.6074 
%EWL post (39-124) 64.76 ± 15.32 69.23 ± 28.61 0.6781 

p-value (by time) 0.7413 0.9090  
%TWL baseline (15-53) 27.35 ± 6.12 33.28 ± 12.16 0.2004 
%TWL post (16-54) 28.50 ± 4.08 34.06 ± 12.18 0.2027 

p-value (by time) 0.6662 0.8880  
%EWL: Percent Excess Weight Loss; %TWL: Precent Total Weight Loss. Independent t-test was used to 
examine %EWL and %TWL. 

 
 
 

4.3 Self-Efficacy 
 

To assess the changes in perceived self-efficacy from before the intervention to 

after, a Wilcoxon Rank Sum test was conducted. Before the intervention, intervention 

participants reported being statistically significantly (p-value <0.05) less confident in 

being able to be the healthiest versions of themselves compared to the control 

participants. However, when analyzing changes from pre-to post-program there were not 

statistically significant (p-value >0.05) differences in self-efficacy from before the 

intervention to after the intervention between intervention participants and control 

participants. As shown in Table 5, there is evidence showing increased self-efficacy in 

complying in post-metabolic and bariatric surgery diet among the intervention 

participants (0.04±0.38), success with weight loss after surgery (0.50±0.18), success with 
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physical activity after surgery (0.37±0.17), confidence in their ability to exercise 

(0.50±0.18), and confidence to be healthy (1.25±0.32). 

Table 5: Self -efficacy Changes from Pre-intervention to Post-intervention by Control 
Variable (range) Pre Post p-value 

 (Mean ± SD) (Mean ± SD)  
Perceived post-operation diet 
compliance 

   

Intervention (2-8) 4.75 ± 2.05 4.71 ± 2.43 0.9531 
Control (2-7) 4.00 ± 1.50 4.50 ± 2.00 0.6253 

Success with weight loss after 
surgery 

   

Intervention (1-3) 2.25 ± 0.89 1.75 ± 0.71 0.2207 
Control (1-3) 1.70 ± 0.82 1.50 ± 0.71 0.5840 

Success with physical activity after 
surgery 

   

Intervention (1-6) 2.75 ± 1.58 2.38 ± 1.41 0.6650 
Control (1-6) 2.50 ± 1.43 2.70 ± 1.49 0.6941 

Success with choosing healthy foods 
after surgery 

   

Intervention (1-5) 2.75 ± 1.28 3.00 ± 1.41 0.7037 
Control (1-4) 2.30 ± 0.67 2.10 ± 0.88 0.4028 

Confidence in ability to eat healthy    
Intervention (1-7) 3.13 ± 1.55 3.50 ± 2.07 0.7888 
Control (1-5) 2.50 ± 1.18 2.10 ± 0.74 0.4458 

Confidence in ability to exercise    
Intervention (1-6) 3.25 ± 1.67 2.75 ± 1.49 0.5898 
Control (1-7) 2.80 ± 1.69 2.40 ± 1.17 0.5508 

Confidence to be healthy version of 
myself 

   

Intervention (1-6) 3.88 ± 1.73* 2.63 ± 1.41 0.1347 
Control (1-4) 2.10 ± 0.99* 2.10 ± 0.74 0.8719 

Wilcoxon Rank Sum test used to assess diet compliance, success, and self-efficacy by group and by time. Diet 
Compliance Likert scale (1 being very compliant, 10 being very non-compliant). Success and Confidence Likert scale 
(1=strongly agree, 7=strongly disagree). *p<0.05 

 
4.4 Program Evaluation 

 
A statistical distribution was conducted to determine the acceptability and success 

of the program based on 12 questions answered only by the intervention participants, 
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Figure 2. Since the data was only collected from the intervention participants (n=8) 

probabilities were used. Based on the results, 86% of the intervention participants 

strongly agree that they were satisfied with the interventions approach to provide 

nutrition and support for post-bariatric surgery patients (average score). Seventy-one 

percent (71%) strongly agreed the program length was reasonable and useful for gaining 

nutrition knowledge. One hundred percent (100%) of the participants strongly agreed that 

the intervention provided social support and 86% strongly agreed that the program was 

helpful for accountability after bariatric surgery. Seventy-one percent (71%) strongly 

agreed that the in-person program was useful for overall healthy living recommendations 

and 43% agreed that the intervention improved confidence in living a healthy lifestyle. 

Forty-three (43%) of the participants strongly agreed that they have changed their diet 

habits throughout the intervention and 29% strongly agreed that they have not made 

dietary changes but plan to following the program. Fifty-seven percent (57%) strongly 

agreed that they plan to use information from this program moving forward and 71% 

strongly agree that they would recommend this program for post-bariatric surgery 

individuals. 
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Figure 1: Self-Reported Acceptability and Success of Nutrition and Support-Based 
Program 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

q1=I am satisfied with the program approach used to provide nutrition and support for post-bariatric surgery;q2=the program length 

was reasonable (6 sessions, 1 hour each);q3=the in-person program was useful for gaining nutrition knowledge;q4=the in-person 

program provided a sense of social support;q5=the in-person program was helpful for accountability after bariatric surgery;q6=the in- 

person program was useful for recommendations on overall healthy living;q7=this program improved my confidence in living a 

healthy lifestyle;q8=I have changed my diet habits throughout the program;q9=I haven't made any changes yet, but plan to make 

dietary changes following this program;q10=I plan to use information from this program in my lifestyle moving forward;q11=I would 

recommend this in-person program for post-bariatric surgery individuals. 

Figure 2:Post-Program Evaulation 
 

 
 5.86 5.71 5.71 5.71 5.71 5.71 

5.29 5.43 
 

 
3.71 

 
 
 

 
 

 
 

 
 

Q1 Q2 Q3 Q4 Q5 Q6 
Questions 

Q7 Q8 Q9 Q10 Q11 

Ra
tin

g 



34  

CHAPTER 5. DISCUSSION 
 

A 6-session pilot study was designed to establish an effective program for post- 

metabolic and bariatric surgery patients to offer nutrition education and support. Aims of 

this study included determining if a program for post-metabolic and bariatric patients was 

acceptable for providing tailored nutrition education and social support for this 

population, assessing self-efficacy of patients to perform necessary lifestyle changes after 

metabolic and bariatric surgery, and to inquire if a 6-session post-metabolic and bariatric 

surgery program would induce weight loss. This study served to advance the research on 

an appropriate and acceptable curriculum to support post-metabolic and bariatric surgery 

patients. 

5.1 Promoting Nutrition and Support 
 

The study aimed to determine if a 6-session nutrition and support-based program 

was acceptable to promote nutrition education and social support among post-metabolic 

and bariatric surgery patients 1-4 years post-operation. Post-metabolic and bariatric 

surgery programs are recommended to be a required part of treatment to avoid adverse 

effects [15]. In addition, patients will endure more benefits when clinical support is given 

by a multidisciplinary team that includes a registered dietitian specialized in bariatric 

surgery [15]. A hypothesis of the current study was that after participating in a support- 

based intervention, at least 70% of the post-bariatric participants would agree or strongly 

agree that the program was acceptable to reinforce nutrition and support. As implemented 

in this thesis document acceptability was measured through a post-program survey 

distributed to the intervention participants in the last session. Survey items included 11 

questions regarding the overall program, measured on a Likert scale item (1=strongly 
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disagree, 6 strongly agree) to avoid neutral responses. Responses from the post-program 

success and acceptability survey showed that all the participants strongly agreed or 

agreed with 10 out of the 11 questions. Comparable studies are scarce, however, a similar 

study evaluating the effectiveness of an exercise program for post-metabolic and bariatric 

surgery patients found comparable results regarding the importance of social support and 

health education for this population [78]. Qualitative results from Gill et al., indicated 

participants noted that gaining knowledge about exercise improved their health and 

fitness. Participants also reported that social support was an important benefit in 

developing exercise habits [78]. 

Complementary questions included on the current study’s post-program 

evaluation survey to establish success and acceptability of the program included 

statements such as, “the in-person program provided a sense of social support”, which all 

the participants strongly agreed with. Many patients who undergo metabolic and bariatric 

surgery report struggling to find the support they need [79]. Specifically, patients tend to 

struggle to ask for help and to find support from friends, family, and clinical staff [80]. 

Previous investigations suggest that there is a need for continuous and/or long-term 

support options for this population after surgery to not only aid in weight loss and 

physical health but also the psychological health of the patient [80, 81] indicating the 

need for studies such as the one completed in this thesis [79]. 

Partaking in nutrition education can be linked to diet adherence [82]. 
 

Unfortunately, specific data regarding nutrition education programs influence on post- 

metabolic and bariatric surgery patients is limited. However, a longitudinal study among 

healthy adolescents exploring the impact of a nutrition education-based program on the 
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adherence to the Mediterranean diet and physical activity show comparable results to the 

findings of this thesis [82]. Authors found that adherence to the Mediterranean diet 

statistically significantly increased from before the nutrition education program (24.71%) 

to after the nutrition education program (43.52%). Findings from this study support the 

theory that populations who have access to, and engage in, nutrition education are more 

likely to adhere to the given diet. To compare, a clinical trial to determine the 

effectiveness of a community-based fruit and vegetable education program on changes of 

fruit and vegetable consumption among individuals with overweight and obesity found 

significant evidence that proper nutrition education increases the consumption of fruits 

and vegetables [83]. Specifically, the trial found that participants in the education group 

from pre-to post-intervention had a significant mean increase of frequency of fruits and 

vegetables of 6.5 times per week [83]. In relation, significant increases of fruit and 

vegetable consumption were not reported in the group that did not receive nutrition 

education [83]. This study serves as another example of how proper nutrition education 

can positively influence a individuals diet [83]. 

Over 90% of questions asked on the post-program success and acceptability 

survey inspired “strongly agree” or “agree” responses indicating in our small cohort, the 

program was deemed successful and acceptable in delivering nutrition education and 

support to post-metabolic and bariatric surgery patients. However, responses to one of the 

eleven questions, “I haven’t made any changes yet, but plan to make dietary changes 

following this program”, did not inspire the same responses as the corresponding 

questions. 29% of the participants strongly agreed with the statement, “I haven’t made 

any changes yet, but plan to make dietary changes following this program”. Lack of 
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positive feedback from this question could be due to the wording of this question which 

could have been understood in a variety of ways. A participant could have made changes 

during the program and/or before they received this survey. Another possibility is that the 

participant had already made the necessary changes and did not attend the program for 

the nutrition aspect but to gain social support. 

5.2 Self-Efficacy 
 

Post-metabolic and bariatric surgery patients who attend behavioral medicine 

interventions post-surgery have greater confidence to purse a healthy post-metabolic and 

bariatric surgery lifestyle [84]. Interventions that incorporate behavior change into the 

curriculum, including self-efficacy are shown to be more effective in promoting 

sustainable behavior change than interventions that do not [85]. Many behaviors change 

theories include self-efficacy and are frameworks in which several behavior-based 

interventions are grounded. There are several ways of promoting self-efficacy explained 

by Bandura, including setting and achieving goals, observing someone else similar to 

themselves successfully performing a behavior, and verbal persuasion [86]. Theories such 

as the self-determination theory and social cognitive theory (SCT) include self-efficacy 

and are utilized to identify common mechanisms for lifestyle change [85, 87]. The self- 

determination theory has been highlighted as a tool to promote long-term behavior 

change. The measurement in which the self-determination theory utilizes self-efficacy is 

through perceived competence or the feeling of being capable [85]. SCT describes how 

cognitive, environmental, and behavioral factors all influence each other in the realm of 

behavior [88]. Within the SCT, self-efficacy plays a large role in the “behavioral factors” 

construct. High self-efficacy has been identified as a strong indicator of change. Both the 
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self-determination theory and social cognitive theory have been utilized as a framework 

to purse various behavioral interventions [88, 89] and identify self-efficacy as a prime 

indicator of health behavior change and sustainability. 

Therefore, an aim of the study was to assess self-efficacy of bariatric surgery 

patients to perform healthy lifestyle behaviors, related to post-surgery living, after the 

intervention. Self-efficacy questions were asked on the baseline and concluding survey to 

assess changes in self-efficacy from before the intervention to after. Self-efficacy 

questions were asked on a Likert scale (1=strongly disagree to 7 strongly agree) to 

understand a participants perceived confidence to pursue healthy lifestyle behaviors. The 

changes in self-efficacy analyzed from pre-to post-intervention was not significantly 

different. However, due to this study being a small, 6-session pilot study the results were 

not surprising. Although the data lacked significance, the content of the results may 

inspire further areas of research. To specify, the data showed that participants slightly 

increased their confidence in diet compliance, success with weight loss after surgery, 

confidence in ability to exercise, and in their ability to be healthy. Although, there is a 

lack of research relating specifically to perceived self-efficacy of participants after 

nutrition and support intervention tailored for post-bariatric and metabolic patients, there 

are similar interventions that target other populations that have found similar results. For 

example, a study by Gothe et al., utilized the social cognitive theory to examine behavior 

change among urban African American adults in regard to physical activity [89]. Gothe et 

al., found that participants who obtain higher levels of self-efficacy resulted in higher 

levels of physical activity engagement [89]. This study’s findings continued to support 
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the literature on the social cognitive theory, that higher self-efficacy a person perceives 

then increased benefit [89]. 

Regarding participants belief in their ability to eat healthy and have success with 

choosing healthy foods, participant responses remained relatively consistent after the 6- 

session in-person intervention. Confidence-related measures that could have been 

negatively impacted could be that lifestyle behavior changes can require more attention 

and practice then what a 6-session program could provide which therefore posed as a 

limitation to the study. Establishing an adequate duration for behavior change 

interventions is historically difficult [85, 90, 91]. The difficulty lies within the variety of 

factors that can influence behavior change among duration of intervention. Some of the 

established factors include lack motivation, self-efficacy, and fear of change [85, 91]. 

Lastly, when measuring success with physical activity after surgery the responses 

remained the same from pre-to post-intervention. This result could be an outcome of 

conducting a short intervention, lack of attendance on the session where physical activity 

was involved, and environmental factors that went beyond the intervention. Recent 

literature explains that lack of accessibility to exercise facilities and time are two main 

barriers to physical activity among post-metabolic and bariatric surgery patients [78, 92]. 

5.3 Weight Loss 

Patients who undergo metabolic and bariatric surgery typically endure inadequate 

weight loss or weight regain following the procedure [23, 93, 94]. Therefore, an aim of 

the study was to determine if a six-session support and nutrition-based program created 

for post-operative metabolic and bariatric surgery patients influences weight loss. It was 

hypothesized that there would be a 1% decrease in total body weight by the conclusion of 
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the program. Although the data collected and analyzed from the study produced non- 

significant results, the data supported the hypothesis that following a six-session support 

and nutrition-based intervention, post-metabolic and bariatric surgery patients would 

attain a weight loss of 1%. Specifically, the data demonstrated approximately a 3.75lb 

(SD: ± 6.04) weight loss in the intervention participants and an approximately a 2.7lb 

(SD: ± 3.71) weight loss in the control participants. Differences in weight loss between 

the intervention and control was not statistically significant. Not finding statistically 

significant differences in regards to weight loss between the control and intervention 

participants among a post-metabolic and bariatric population is consistent with previous 

research [95]. 

Current research is not consistent on the most accurate measure to determine 

success with weight loss [94]. However, the measures utilized in this study are percent 

total weight loss (%TWL) and percent excess weight loss (%EWL). The American 

Society for Metabolic and Bariatric Surgery (ASMB) recognize both of these predictors 

of success in weight loss for post-metabolic and bariatric patients [96]. Clinically 

significant weight loss determined by %EWL is established as excess weight loss of 50% 

or greater and %TWL is established as 20% or greater [53, 97]. Data from the study 

found that both the intervention and control groups were “successful” with post-surgery 

weight loss based off %EWL and %TWL both before and after the intervention. 

Consequently, after the intervention there was no statistically significant difference 

between the intervention and control group. Similar programs are scarce, however, a 

retrospective study with the objective to determine if MBS- patients who obtained less 

weight loss would request to attend a post-operative support group compared to a patient 
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who achieved successful weight following metabolic and bariatric surgery [98]. 

Researchers found weight loss is not an independent predictor of deciding whether to 

attend a post-metabolic and bariatric surgery support program [98]. To continue, it was 

found that there was not a statistically significant difference in percent total weight loss 

between the participants with successful weight loss and the participants with 

unsuccessful weight loss [98]. 

5.4 Strengths and Limitations 
 

Strengths of the study included having a registered dietitian specialized in 

metabolic and bariatric surgery on the research team to spearhead development of 

nutrition education material. Recent findings support that having a registered dietitian 

specialized in metabolic and bariatric surgery is the most beneficial healthcare provider in 

supporting patients to sustain optimal nutrient status after metabolic and bariatric surgery 

[13]. To continue, the setting of the intervention served as another strength in the pilot 

study. Utilizing a familiar location to the participants, such as their chosen surgical clinic, 

could have contributed to adherence and participation in the study [98]. 

However, this study is not without limitations. The pilot study was 6-sessions and 

designed to determine an appropriate and effective way to intervene after post-metabolic 

surgery to yield beneficial health outcomes for this population. However, the duration of 

this study serves as a limitation. Current literature supports that a longer and/or on-going 

program could contribute to statistically significant results and improved patient 

outcomes [84, 98]. Another limitation of the pilot study is a lack of multidisciplinary 

weigh-in such as an exercise specialist and mental health care provider specialized in 

metabolic and bariatric surgery. An exercise specialist and mental health professional 
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specialized in metabolic and bariatric surgery could contribute beneficial perspectives to 

create a well-rounded lifestyle program for post-metabolic and bariatric surgery patients 

and provide helpful education materials for participants, enhancing the holistic nature of 

the program [99]. It has been established that following-up with a multidisciplinary team 

that works toward a common goal, actively promotes “adherence and success” [99]. 

Another limitation of the study was the small sample size. Participation was voluntary 

and recruitment was over a short period of time. These factors could have contributed to 

the small sample size found in this study. Another notable limitation was restricted access 

to validated evaluation tools. Among the literature, very few post-metabolic and bariatric 

surgery lifestyle programs utilize validated evaluation tools [100]. The lack of proper 

evaluation tools for this population is barrier among this field of research. More research 

should be done to improve and create validated assessment tools for post-metabolic and 

bariatric surgery patients [100]. 

5.5 Future Research 
 

The purpose of this 6-session pilot study was to find a feasible and effective way 

for healthcare providers to positively intervene in the progress of individuals who are 1-4 

years post-metabolic and bariatric surgery. This thesis serves as a tool to inspire future 

research for programs designed to provide nutrition education and support for patients 1- 

4 years post-metabolic and bariatric surgery. Throughout the study it was indicated that 

more research can and should be done to establish the best way for healthcare providers 

to supply adequate nutrition education and support for this population. One potential 

advancement would be a longer program. Data collected from a retrospective study found 

that when surveying post-metabolic and bariatric surgery patients in regard to frequency 
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and duration of support group, the majority requested meeting once a month and the 

others preferred meeting once every 3 months, both favoring continuous support after 

surgery for longer durations [98]. Comparing relevant data of post-metabolic and 

bariatric surgery programs, many that have a defined end point do not produce significant 

results in relation to weight loss therefore increasing the need to form ongoing, long-term 

program [94, 95] 

To continue, this 6-session pilot study was limited in modalities. The expansion of 

modality offerings in addition to group programs include individual and virtual options. 

Data demonstrating different options for support found that the majority of patients who 

wish to attend a group program would prefer to meet at the hospital in which their 

procedure was performed [98]. Findings from a retrospective study indicated that 

participants were interested in an email bulletin that coincided with the group educational 

sessions [98]. Remaining sample preferred a private social media group [98]. Other 

modalities that could be utilized in future research include telehealth, virtual options, and 

individual motivational interviewing [18, 88, 92]. 

Another area of expansion could be exploring factors to promote sustainable 

weight loss in post-metabolic and bariatric surgery patients. This research can include 

programs that promote weight loss as well as interventions that establish factors of 

weight loss. To create an adequate program to promote weight loss and prevent weight 

regain, it is important to understand that their multiple factors influencing weight 

regulation. As found in recent literature, weight regain can be influenced by “hormonal 

mechanisms, nutritional non-adherence, physical inactivity, mental health causes, 

maladaptive eating, and surgical mechanisms” [97, 101]. Health of the person pre-and 
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post-metabolic and bariatric surgery is another established factor and possible predictor 

of weight loss and weight regain post-procedure [94, 101]. When analyzing the data in 

this thesis it was found that an exclusion criterion of participants who are not classified as 

successful (i.e., excess weight loss less than 50%) based on weight loss success 

standards, including %EWL and %TWL before the intervention would be further area of 

research. 

In future studies, utilizing a multidisciplinary team may influence beneficial 

health outcomes for the participants. Negi et al., explains the roles of each healthcare 

provider in supporting a metabolic and bariatric surgery patient. Negi et al., includes a 

registered dietitian explains dietary changes and promote weight loss, a mental health 

professional identifies barriers and sets goals, and a physical therapist or exercise 

specialist has a role in weight loss and physical condition of patient [99]. These three 

healthcare providers have mandatory and vital jobs before the procedure; however, their 

requirements fade after the procedure despite the benefits [99]. Continued research 

utilizing a multidisciplinary team including a registered dietitian, exercise specialist, and 

mental health professional specialized in bariatrics in a post-metabolic and bariatric 

lifestyle and support program could positively influence patients and produce favorable 

outcomes. 

Lastly, in the program success and acceptability survey, rewording or voiding, the 

question, “I haven't made any changes yet, but plan to make dietary changes following 

this program.” This question inspired conflicting responses and could be deemed as 

confusing or easily misinterpreted. However, from including this question we were able 

to acquire further insight on optimum wording to collect accurate patient-feedback. 



45  

Continued used of acceptability survey items should be tested with the target population 

to ensure the questions items are perceived correctly prior to utilization. 
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CHAPTER 6. CONCLUSION AND IMPLICATIONS 
 

This 6-session pilot study aimed to explore an effective way for health care 

professionals to intervene in the promotion of a healthy lifestyle through a support and 

nutrition-based program for participants who are 1-4 years post-metabolic and bariatric 

surgery. Although the findings in the study were not statistically significant, this study is 

a substantial contribution to research in developing programing for post-metabolic and 

bariatric surgery patients. 

Previous interventions utilize various approaches when designing post-metabolic and 

bariatric surgery programs [18, 78, 80, 95, 102]. However, this program incorporated 

social support, nutrition education led by a registered dietitian in metabolic and bariatric 

surgery, and physical activity within an in-person group curriculum. The current pilot 

study was successful in providing support and nutrition-based education for post- 

metabolic and bariatric surgery patients based on patients’ feedback, steady attendance 

rates, and participant indication that they would recommend this program. In addition, 

through data collection it was found that weight status and reported self-efficacy was 

maintained throughout the study. 

Metabolic and bariatric surgery is a growing treatment for weight loss. Although 

effective, this treatment can be restrictive and/or malabsorptive and if not properly 

advised, a patient can develop health conditions worse than before the procedure. 

Currently, there is not a requirement for patients to seek care after the procedure despite 

the potential health implications. The pilot program described in this thesis can be 

utilized and adapted to produce future interventions to establish an acceptable and 
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successful way for healthcare providers to adequately support patients post-metabolic and 

bariatric surgery. 
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