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ABSTRACT 

 
 

Bariatric surgery is the most effective method of producing substantial and sustained 

weight loss for obesity. However, there is substantial variability in the amount of weight 

loss that is produced. There is a significant minority of patients who undergo a bariatric 

surgical procedure who do not lose a substantial amount of weight or who regain weight 

in a short space of time. Some of the variability in weight loss following surgery is due 

to surgical or medical factors, but it is thought that psychological and behavioural 

factors may also have a significant influence, although these factors remain relatively 

understudied. This thesis investigated the influence that psychological factors have on 

treatment success following surgery by answering the following three questions. First, 

what is treatment ‘success’, and what amount of weight loss is needed for a clinically 

significant improvement in quality of life (QOL)? Second, are there any preoperative 

psychological factors that predict weight loss at longer term follow up? Third, does a 

cognitive behavioural model of weight regain provide a good account of weight regain 

in bariatric surgery patients? 

The amount of weight lost post-surgery is the most commonly used criterion of 

treatment ‘success’, but there has been very little research into how the commonly used 

cut-off for treatment success (i.e., 50% excess weight loss) corresponds to other 

important outcomes such as QOL. Study 1 sought to quantify how much weight needs 

to be lost for a clinically significant change in QOL from pre-surgery to 4 to 5 years 

after surgery. Results indicated that an excess weight loss of ≥40% may be sufficient for 

the majority of patients to achieve clinically significant change in QOL, but that ≥50% 

is a better predictor of clinically significant change. 

The literature regarding psychological factors that influence weight loss outcomes 

following surgery is mixed, with conflicting findings for many of the factors that have 
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been investigated. Many of the studies in this area have had short follow-up periods 

which limits their results. Study 2 prospectively examined a range of psychological 

factors and their influence on weight loss outcomes in a sample of patients who were 2 

to 8 years post-surgery (i.e., laparoscopic adjustable gastric banding). A general 

psychological well-being factor comprising scores on measures of depression, anxiety, 

stress, self-esteem, and mood intolerance, was the only pre-operative predictor of 

outcome. Poorer psychological well-being predicted lower levels of weight loss at short 

(i.e. 1 – 2 years) and longer (2 -8 years) term follow-ups.  

In addition to the problem of insufficient weight loss is the issue of weight regain. The 

majority of bariatric patients regain at least a small amount of weight from nadir in the 

years following surgery. However, some patients regain a substantial amount of weight 

and suffer the associated (negative) physical and psychological consequences. The 

psychological factors that influence weight regain are not well understood. The aim of 

this study was to test how well a cognitive behavioural model of weight regain 

predicted weight regain in bariatric surgery patients. Results indicated that the model 

did not predict weight regain, and that further efforts are required to enhance our 

understanding of the phenomenon of weight regain after bariatric surgery.  

The findings of this research have implications for pre-operative psychological 

assessment and offer an insight into which patients may be at greater risk of having a 

poorer outcome after surgery. Additionally, the lack of support for the cognitive 

behavioural model of weight regain has implications for the psychological treatment of 

poor weight outcomes postoperatively, as many of the strategies being trialled to assist 

patients after surgery are based on cognitive behavioural principles.   
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Chapter 1 

General Introduction 

It is estimated that, globally, 2.8 million people die each year as a result of being 

overweight or obese (World Health Organisation [WHO], 2017). In the past, obesity 

was a problem experienced almost exclusively by developed nations, but now many 

developing nations are experiencing problems associated with obesity as well as under-

nutrition. According to the WHO, the prevalence of obesity has nearly doubled between 

1980 and 2008. This is also reflected by the 35 developed countries in the Organisation 

for Economic Co-operation and Development (OECD). Prior to 1980, only one in ten 

adults were in the obese range, across OECD countries (OECD, 2014). This has now 

increased to one in five adults, as of 2015 (OECD, 2017).  

Australia has one of the highest rates of obesity of OECD nations. Over the last 

50 years obesity rates have increased dramatically in Australia. According to the 

Australian Institute of Health and Welfare (AIHW; 2017) it is estimated that 63% of 

Australian adults are overweight or obese. While increasing rates have slowed in some 

countries, Australia continues to see strong growth (OECD, 2014). Obesity rates have 

increased from 19% in 1995 to 28% in 2015 (AIHW, 2016). Further increases are 

expected, with modelling by the University of Sydney predicting an increase to 35% by 

2025 (Hayes, Lung, Bauman, & Howard, 2017).  

Definition of Obesity 

Obesity is defined as excessive fat accumulation that presents a risk to health 

(WHO, 2017). It is generally measured by calculating body mass index (BMI), which is 

weight (kilograms) divided by height (metres) squared. A person with a BMI of 25 to 

30 is considered to be overweight. A BMI of over 30 is categorised as obese. The 
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degree of body fatness is the important risk factor (Deurenberg, Yap, & van Staveren, 

1998), however, we use BMI (i.e., a measure of weight) as a proxy for body fatness as it 

is easier and cheaper to measure. BMI correlates with body fat and health risk (Garrow 

& Webster, 1985), making it a suitable surrogate measure, but it also has some 

limitations. Namely, there are differences in the relationship between body fat and BMI 

due to age, gender, muscle mass, and ethnicity (Deurenberg et al., 1998; Visser, van den 

Heuvel, & Deurenberg, 1994; Gallagher et al., 1996). Older adults tend to have more 

body fat than younger adults for an equivalent BMI, as do women compared to men. 

Different ethnic groups have been shown to have different percentages of body fat at 

similar BMIs. For example, Asians tend to have higher body fat compare to white 

Europeans at the same BMI (Deurenberg, Deurenberg-Yap, & Guricci, 2002). 

Table 1  

BMI Classification 

 

Table is reproduced with permission from WHO www.who.int/features/factfiles/obesity/facts/en/ 

Medical Implications of Obesity 

According to the OECD Obesity Update (2014) it is estimated that persons with 

severe obesity die 8-10 years sooner than those of normal weight, similar to smokers, 

with every 15 extra kilograms increasing risk of early death by approximately 30%. 

Overweight and obesity are risk factors for Type 2 diabetes, ischaemic heart disease, 
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stroke, osteoarthritis, as well as certain cancers (e.g., colorectal and breast cancer; Begg 

et al., 2007). The burden of disease associated with high body mass is similar to that of 

alcohol use and high blood pressure, and is second only to tobacco use (AIHW, 2016). 

In 2008, it was estimated that nearly a quarter of a million Australians had Type 2 

diabetes and over 600,000 had cardiovascular disease as a result of being obese (AIHW, 

2016).  

Psychosocial Consequences of Obesity 

Obesity is also associated with psychological and social problems such as 

prejudice, stigma, discrimination, body image dissatisfaction, reduced health related 

quality of life, and mental health issues (e.g., depression and low self-esteem). 

Overweight and obese individuals have been shown to be socially disadvantaged and 

discriminated against in many different facets of life, including education, healthcare, 

employment, and interpersonal relationships (Brownell, Puhl, Schwartz & Rudd, 2005; 

Wadden, Womble, Stunkard, & Anderson, 2002). 

Prejudice is a preconceived adverse judgment or opinion, and discrimination is 

the behavioural manifestation of prejudice (O’Brien, Latner, Ebneter, & Hunter, 2013). 

A so called ‘anti-fat prejudice’ among health professionals is well documented 

(Daníelsdóttir, O’Brien, & Ciao, 2010; Harris, Hamaday, & Mochan, 1999). An 

example of this was highlighted by a study by Foster et al. (2003), who found that more 

than half of the sample of physicians surveyed rated obese patients as “awkward, 

unattractive, and non-compliant”. Other studies have shown a lack of respect given to 

patients with higher BMIs by physicians (Huizinga, Cooper, Bleich, Clark, & Beach, 

2009), and a link between weight-based stigmatising experiences and negative 

psychological consequences (Friedman et al., 2005). 
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Stigmatisation is frequently experienced by overweight and obese adolescent 

girls, with 96% of those surveyed reporting stigmatising experiences, from name-

calling, teasing, as well as hurtful comments and behaviours in a study by Neumark-

Sztainer, Story, and Faibisch (1998). 

Individuals who are obese often experience discrimination in the workplace 

(Puhl & Brownell, 2001). A recent systematic review found that the prevalence of 

perceived work-related discrimination was 27.7% for women with class II/III obesity 

compared with 9.6% for women with class I obesity (Spahlholz, Baer, Konig, Riedel-

Heller, & Luck-Sikorski, 2016). An experimental study by O’Brien and colleagues 

(2013) used photos of individuals’ pre-bariatric surgery, and post-bariatric surgery, and 

found that the pre-bariatric obese individuals were rated significantly lower on measures 

of leadership potential, predicted success, salary, and likelihood of selection, than when 

their post-bariatric picture was attached to their profile. 

 The experience of stigmatisation, prejudice, and discrimination can put 

individuals who are obese at risk of negative psychological consequences, such as 

depression, anxiety, and low self-esteem (Bjerkeset, Romundstad, Evans, & Gunell, 

2008; Petry, Barry, Pietrzak, & Wagner, 2008). A meta-analysis of longitudinal studies 

by Luppino et al. (2010) found that obese persons had a 55% increased risk for 

developing depression over time. They also found that depressed persons had a 58% 

increased risk of becoming obese, highlighting the bidirectional nature of the 

association between obesity and depression. 

Other reviews have found that the link between obesity and depression exists but 

only in certain populations. A systematic review of mostly cross-sectional 

epidemiological studies found significant associations between obesity and depression, 

but only for women and those living in the United States of America (Atlantis & Baker, 
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2008). Obese women are thought to be more vulnerable to depression in Western 

societies as they are often subjected to the ‘thin ideal’ body image, whereas men are not.  

In addition to depression, anxiety is also a potential psychological outcome of 

obesity. A systematic review of epidemiological studies relating to obesity and anxiety 

found evidence of a positive association between obesity and anxiety, though they could 

not infer causation (Gariepy, Nitka, & Schmitz, 2010). A similar result was found by 

Zhao et al. (2009) in a population-based telephone survey. 

Another psychological outcome that has been associated with obesity is low 

self-esteem. Self-esteem refers to the way in which a person perceives and values 

themselves (Hill, 2017). A recent systematic review found that youth with obesity 

scored lower on global self-esteem than healthy weight controls in 17 out of 21 studies 

(Sikorski, Luppa, Luck, & Riedel-Heller, 2014). Much of the recent research has 

attempted to understand the mediating and moderating factors between low self-esteem 

and obesity, as not all persons with obesity have issues with low self-esteem. A study by 

Myers and Rosen (1999) showed that individuals that reported experiencing a greater 

number of stigmatising situations had more negative self-esteem ratings. Also related to 

low self-esteem is body image dissatisfaction. 

Body image is described by Cash and Smolak (2011) as ‘the psychological 

experience of embodiment’. Body image dissatisfaction is associated with body weight 

(Latner, 2012, Sarwer, Wadden, & Foster, 1998), however, the correlation between the 

two is not as strong as one would expect (Sarwer & Steffen, 2015). This is likely owing 

to the ‘normative discontent’ observed among Western women despite their body 

weight. Nevertheless, a study by Sarwer, Wadden, and Foster (1998) showed that a 

significantly greater proportion of obese women than non-obese women reported 

behaviours and cognitions related to body image dissatisfaction (e.g., avoiding looking 
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at their bodies, camouflaging their bodies with clothing, becoming upset when thinking 

about their appearance.) 

There is a strong association between health related quality of life and obesity 

(Sarwer, Lavery, & Spitzer, 2012), particularly in respect to physical function and pain. 

Excessive body weight can affect basic physical tasks for some individuals, such as 

walking, bathing, and climbing stairs (Sarwer & Steffen, 2015). There are a number of 

studies that have shown that impairments in quality of life are strongly associated with 

BMI (Boan, Kolotkin, Westman, McMahon, & Grant, 2004; Dymek, Le Grange, 

Neven, & Alverdy, 2002). 

Economic Consequences of Obesity 

Along with the health and psychological implications of obesity, there is a large 

financial cost for individuals and society. It is estimated that in Australia, the costs 

associated with obesity are around $8.6 billion per year (Price Waterhouse Coopers; 

2015). This estimation includes the direct costs to the health system, decreased 

productivity, as well as carer and community costs. Studies have shown an association 

between obesity and sickness absences and productivity loss at work (Neovius, 

Rehnberg, Rasmussen, & Neovius. 2012; Striegel, Bedrosian, & Wang, 2012; Cavuoto 

& Nussbaum, 2014). A recent Australian study by Buchmueller and Johar (2015) found 

that the annual health spending for a persons with a BMI of 35 or more, is 50% greater 

than that of normal weight individuals. 

Causes of Obesity 

While the fundamental cause of obesity is an imbalance of calories consumed 

and calories expended, there are a multitude of factors that influence obesity. These 

factors are complex and often intertwined. For instance, there are genetic and 
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environmental factors which interact to contribute to obesity. Our gene pool has not 

changed so drastically in the last 50 years to suggest the obesity epidemic is due to 

changes in our genes (Hill, Wyatt, & Melanson, 2000). Whereas, our environment has 

changed significantly to become more ‘obesogenic’.  However, not everyone who is 

exposed to the same obesogenic environment becomes overweight or obese. Bray 

(1998) has summarised this as “Genes load the gun, the environment pulls the trigger.”  

Genetic causes. It is estimated that up to 70% of the variation in weight within 

the population in modern-day western environments is due to genetic differences 

(Walley, Blakemore, & Froguel, 2006; Wardle, Carnell, Haworth, & Plomin, 2008). In 

1962 Neel proposed an evolutionary account for obesity. He suggested the ‘thrifty gene’ 

hypothesis, which posits that those who were able to store energy as fat were more 

likely to survive times of famine, and therefore more likely to pass on their genes. 

However, in today’s society where our food supply is stable and plentiful the ‘thrifty 

gene’ is a liability.  

Other genetic causes of obesity include rare chromosomal syndromes, such as 

Prader-Willi syndrome. In this syndrome the brain fails to regulate appetite normally, 

and results in insatiable hunger and consequently, obesity (Cataletto, Angulo, Hertz, & 

Whitman, 2011). 

Environmental causes. However, another of the main factors contributing to 

the unprecedented rates of obesity, is the environment we live in. There are many ways 

in which our environments have become “obesogenic”. Energy-dense ‘fast-food’ is 

often cheaper and more accessible than healthy alternatives. Food advertising is 

prevalent and persuasive. Portion sizes have grown and we spend more time being 

passive; watching television and relying on cars, than previous generations (Wadden, 

Brownell, & Foster, 2002). Along with this is the trend of active sport and play being 
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replaced by television and computer games (Lake & Townshend, 2006). Furthermore, 

there has been an increase in labour saving devices creating less opportunities for 

energy expenditure (Wadden, Brownell, et al., 2002). 

The effect of the environment on our weight and health is highlighted by studies 

on populations such as the Pima Indians (Ravussin, Valencia, Esparza, Bennett, & 

Schutz, 1994). Researchers compared Pima Indians from a remote village in Mexico 

and genetically similar Pima Indians in Arizona. They found that those living in 

Arizona had significantly higher BMIs and greater prevalence of Type 2 diabetes, 

showing that environmental factors (i.e., diet and exercise) had a significant impact in 

populations with a similar genetic predisposition to obesity and Type 2 diabetes. 

Epigenetic causes. There have been recent developments in epigenetic research. 

Epigenetics is defined by Holliday (2006) as “the sum of all those mechanisms 

necessary for the unfolding of the genetic programme for development.” (p.76). In other 

words, it is the study of gene is expression. One avenue of study is the effect of early 

nutritional environment (including during pregnancy), and its effect on the expression 

of our genes (Suter & Aagaard-Tillery, 2009). That is, there is evidence that an obese 

mother could predispose her unborn child to becoming obese. While the mechanisms 

behind this are not fully understood it is thought that a high fat, caloric dense maternal 

diet can alter the fetal phenotype, reprograming a child’s metabolic genome and making 

them more susceptible to childhood obesity (Aagaard-Tillery, Suter, Harris, 

Abramovici, & Cantu, 2010). 

 Another way that the environment may affect our genetic expression is thought 

to be via our gut’s microbiome. The microbiome refers to the trillions of microbes that 

live in our gastrointestinal tract, and the effect they exert on our genes (John & Mullin, 

2016). Variations in the microbiome, in part due to the types of food we eat, affect the 
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amount of energy absorbed from the diet (Vandeputte et al., 2016). John and Mullin 

(2016) have suggested that modulation of the gut microbiota through diet, pre- and 

probiotics, antibiotics, and surgery can influence weight and metabolic profile. 

Treatment of Obesity 

Obesity at the population level needs to be addressed through governments and 

industries introducing strategies to modify the environment to be less ‘obesogenic’. 

Many countries are making steps towards this by introducing regulations on food 

advertising, and policies to improve the labelling of processed foods, and taxation of 

unhealthy food (Obesity Update, 2014). Although the prevention of individuals 

becoming obese is the ultimate goal, until changes are made to our environments there 

also needs to be effective evidence-based treatments to manage obesity. There are a 

number of ways in which obesity is treated. The first line of treatments are lifestyle 

interventions. 

Lifestyle interventions. Lifestyle interventions aim to address nutrition, 

physical activity and behavioural change. There are numerous diets, weight-loss 

programs, and over the counter supplements in the marketplace, arguably most of which 

have not been scientifically evaluated for efficacy. Some lifestyle interventions such as 

behavioural weight loss programs and very low energy diets (VLEDs) have 

scientifically investigated. Behavioural weight loss programs generally involve self-

monitoring, goal-setting, and problem-solving. They may also include meal plans and 

provision of meals (Wing et al., 1996). More recently, the addition of mindfulness 

(Daubenmier, Moran, Kristeller, et al., 2016) and components to behavioural 

programmes have been investigated, though it remains unclear what the effectiveness of 

these components are compared to other established components, such as calorie 

counting and contact with a dietitian ( Hartmann-Boyce, Johns, Jebb, et al., 2014). 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Moran%2C+Patricia+J
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Kristeller%2C+Jean


26 
 

It is estimated that only about 20% of people who complete behavioural weight 

loss programs achieve a weight loss of 10% and maintain it for more than a year (Wing 

& Hill, 2001). A systematic review of weight loss studies found that dietary/lifestyle 

programs led to weight loss of around 5kg (mean= 3.5 ±2.4kg) at 2-3 years (Douketis, 

Macie, Thabane, & Williamson, 2005). Another review by Franz et al. (2007) found 

that lifestyle interventions (i.e., diet, exercise, meal replacements) resulted in a mean 

weight loss of 5 to 9% in the first 6 months, and by 2 to 4 years weight losses were 

reduced to 3 to 4%. They also found that VLEDs results in more dramatic weight loss 

than lifestyle interventions but more rapid and substantial weight regain. 

It has been shown that weight losses of 5% can lead to significant health 

improvements (e.g., improve lipid profiles, glucose regulation, and reduce blood 

pressure levels) (Williamson, Bray, & Ryan, 2015). However, this degree of weight loss 

is often poorly sustained. 

Pharmacological. There are a number of pharmacological agents which have 

been developed to promote weight loss, although many have been withdrawn (e.g., 

sibutramine) or not approved in the Australian market (e.g., rimonabant). Currently 

there are three pharmacological agents that are approved for use in Australia (Lee & 

Dixon, 2017). These are Orlistat, Phentermine, and Liragulatide. All are directed to be 

used in combination with diet and lifestyle changes, and only have an effect while they 

are taken, with weight regain likely once the medication is ceased.  

Orlistat works by preventing the absorption of fat, but is accompanied by a 

number of unpleasant side effects such as diarrhoea, flatulence, bloating, faecal 

urgency, and abdominal pain. These side effects can be avoided by adhering to a low fat 

diet, and in this way it can also be viewed as a behavioural tool. Orlistat can also affect 

the absorption of some vitamins, which may require supplementation. Orlistat has been 
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shown to result in modest weight losses, in the order of 2-4kg (Horvath et al. 2008; 

Madsen et al. 2008). A meta-analysis of randomised controlled trials of Orlistat showed 

that it reduced weight by 2.9% more than placebo, and had similar amounts of weight 

regain to placebo (Rucker, Padwal, Li, Curioni, & Lau, 2007). 

Other pharmacological agents used to induce weight loss include phentermine 

and liraglutide. Phentermine is indicated for short-term use (i.e., 12 weeks) and acts as 

an appetite suppressant. A meta-analysis of six randomised trials found that the average 

weight loss was a modest 3.6kg (Haddock, Poston, Dill, Foreyt, & Ericsson (2002), and 

phentermine is also associated the possibility of abuse (Kang & Park, 2012).  

Liraglutide is a glucagon like peptide-1 receptor agonist and works to reduce 

weight by delaying gastric emptying and suppressing appetite (Mehta, Marso, & 

Neeland, 2017). It is administered daily as a subcutaneous injection, and has been 

shown to induce a mean weight loss of between 5 to 7 kg (depending on the dose) after 

20 weeks of use (Astrup et al., 2009). The odds of discontinuation due to adverse effects 

(primarily gastrointestinal) were higher for liraglutide than orlistat (Mehta et al. 2017) 

suggesting inferior tolerability. Additional barriers to its use are the route of 

administration (i.e., injection) and the high cost.  

Surgical. Currently, the only treatment shown to produce large amounts of 

weight loss which are well maintained over time is bariatric surgery. It is estimated that 

there were over 15,000 bariatric procedures in Australia in 2014-15, which is a dramatic 

increase from just 500 surgeries in 1998-99 (AIHW, 2017). Bariatric surgery tends to 

result in large weight losses with a review finding changes in BMI of -9.7 to -15.4 at 

two years following surgery; or 47 to 80% EWL (depending on the type of surgery) 

(Chang, Stoll, Song, et al., 2014). 
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Surgical weight loss methods were first developed in the 1950s (Pfeiffer & 

Kothari, 2016). The first procedure was the jejunoileal bypass, which involved resecting 

a section of the small intestine to decrease absorption of nutrients. The severity and 

number of complications associated with it (e.g., acute liver failure, impaired renal 

functioning, malnutrition, severe diarrhoea, etc.) meant that it was eventually replaced 

by safer procedures (Kaminski, Maker, & Maker, 2013), such as the gastric bypass 

procedure, in the late 1960s.  

The introduction of laparoscopic techniques in the early 1990s transformed 

bariatric surgery. The ability to perform the procedures laparoscopically rather than with 

open surgery meant there was less pain, shorter length of stay in hospital, fewer wound 

complications, and fewer incidences of incisional hernia (Pfeiffer & Kothari, 2016). 

Types of Surgery 

There are currently four bariatric procedures that are commonly used around the 

world. These are, laparoscopic adjustable gastric band (LAGB), sleeve gastrectomy 

(SG), Roux-en-y gastric bypass (RYGB), and biliopancreatic diversion with duodenal 

switch (BPD-DS). A brief summary of the four procedures is provided below.  

Laparoscopic adjustable gastric band. Gastric banding was first developed in 

the late 1970s and refined in the 1980s. It is now generally performed laparoscopically 

and involves the placement of an inflatable band around the top of the stomach. The 

tightness of the band is adjusted by inserting fluid through a port, which sits just under 

the patient’s skin (see Figure 1). The inflated band creates a gastric pouch that is 

approximately 15-30 ml in size. The LAGB procedure is generally considered to have a 

purely restrictive mechanism of weight loss. Although, the mechanisms of action are 

being further refined by examining the hormonal, mechanical, neurological, and 

metabolic factors involved. 
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Figure 1. Laparoscopic Adjustable Gastric Band Diagram 

Reproduced with permission from DeMaria (2007), copyright Massachusetts Medical Society. 

LAGB is the only procedure of the four discussed here which is able to be 

reversed leaving normal proximal gastric anatomy and has the most favourable safety 

profile. However, it also involves a greater degree of follow-up than the other 

procedures for band adjustments, which can make it impractical for patients who live in 

rural or remote areas.  It also has a high rate of late complications, and a high 

reoperation rate (Vu, Switzer, De Gara, & Karmali, 2013). The most common 

complications associated with the LAGB are: damaged tubing, band slippage, 

subcutaneous port infection, and erosions (Pffeiffer & Kothari, 2012).  

Individuals who have an LAGB can generally expect to lose between 35-50% of 

their excess weight (Chakravarty et al., 2012). However, a study by Tice, Karliner, 

Walsh, Petersen, and Feldman (2008) found that as many as 17% of their sample failed 

to lose at least 20% excess weight loss (EWL). A systematic review of randomised 

controlled trials that compared LAGB with other bariatric surgical procedures found 

that LAGB resulted in less weight loss than the other procedures (i.e., vertical gastric 
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banding, SG, and RYGB) but was associated with shorter operation time, shorter 

hospital stay, and reduced early complications (Chakravarty et al., 2012).  

The lower levels of weight loss, and high rates of late complications and 

reoperations, have seen a decrease in the popularity of the LAGB. It was, until a few 

years ago, the most commonly performed bariatric surgery procedure in Australia, but 

has now been superseded by the SG. Nevertheless, it remains the second most common 

procedure and there are approximately 200-300 LAGB procedures completed in 

Australia each month (Monash University & Obesity Surgery Society of Australia and 

New Zealand [OSSANZ], 2016). 

Sleeve gastrectomy. The sleeve gastrectomy (SG) was originally developed as 

the first stage of the biliopancreatic diversion procedure. It was thought that completing 

the BPD in stages would be better tolerated by patients. However, many patients had 

good levels of weight loss and resolution of obesity related comorbidities without 

proceeding with the second stage of surgery, and the SG became a stand-alone 

procedure (Pffeiffer & Kothari, 2012). 

The SG involves removal of a large section of the outer part of the stomach and 

stapling the remainder to produce a gastric tube, much like the shape of a banana (see 

Figure 2). The stomach capacity is reduced to ~150mls, which results in feelings of 

fullness or satiation. Weight loss at 5 year follow up ranges from 50 to 86%EWL 

according to a review of long-term weight loss results after SG (Diamantis et al., 2014).  
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Figure 2. Sleeve Gastrectomy Diagram 

Reproduced with permission from DeMaria (2007), copyright Massachusetts Medical Society. 

The SG is considered to be a restrictive procedure, though there is some 

evidence that it may also alter the production of some hormones, such as ghrelin 

(Bohdjalian et al, 2010; Karamanakos, Vagenas, Kalfarentzos, & Alexandrides, 2008; 

Cohen et al., 2005) offering a “metabolic effect”. Ghrelin is a hormone that increases 

appetite and is largely produced in the area of the stomach that is removed. The most 

common complications associated with SGs are staple line leak (1-3%), gastric reflux, 

and dilatation (i.e., stretching). SG is the most commonly performed surgery in 

Australia with between 700 and 1100 procedures taking place each month (Monash 

University & OSSANZ). 

Roux-en-Y gastric bypass. The RYGB was first performed in 1967. Weight 

loss tends to be in the range of 60-70% EWL and is generally well maintained (Franco, 

Ruiz, Palermo, & Gagner, 2011; Tice et al., 2008). It has a higher mortality rate than SG 

and LAGB (0.17 - 0.5%), but has lower rates of long-term complications than LAGB 

(Tice et al., 2008; Chapman et al., 2004). 

 The RYGB has both a restrictive and malabsorption mechanism of weight loss. 

As shown in Figure 3, a small gastric pouch is created and is separated from the rest of 
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the stomach. The middle jejunum is divided and the distal end is anastomosed to the 

gastric pouch, the proximal end is anastomosed to the jejunum. The result is a gastric 

pouch which accommodates a volume of 15 to 30ml, and food passes through a narrow 

stoma, which delays gastric emptying. Nutrients are re-routed through a shorter length 

of small intestine reducing digestion (Vu et al., 2013). The anatomical changes are also 

thought to affect the sensations of hunger and satiety through alterations in enteric gut 

hormones (Thaler & Cummings, 2009).  

 The RYGB procedure is the third most common procedure in Australia (~100 

each month) (Monash University & OSSANZ, 2016). It is the most common in North 

America and is, consequently, the most researched procedure. 

 One of the side effects of malabsorptive procedures is ‘dumping’ syndrome. It is 

estimated that up to 75% of patients who have had a gastric bypass procedure 

experience dumping syndrome in the early stages after surgery (Mallory, Macgregor, & 

Rand, 1996). Dumping syndrome is a cluster of symptoms, including: nausea, cramps, 

explosive diarrhoea, sweating, flushing, palpitations, and dizziness. It is triggered by 

rapid gastric emptying, and one of the main ways to avoid dumping syndrome is to 

avoid simple sugars (e.g., sweets, sodas, biscuits, sports drinks, etc.). 
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Figure 3. Roux-en-Y Gastric Bypass Diagram 

Reproduced with permission from DeMaria (2007), copyright Massachusetts Medical Society. 

A recent alternative to RYGB is the single-anastomosis gastric bypass (or “mini-

gastric bypass”). This procedure is simpler in that it only requires one connection 

(anastomosis) whereas the RYGB requires two, and early indications are that it results 

in the same degree of weight loss, with a shorter operating time, and fewer short term 

complications (Bruzzi et al., 2015). However, one of the main concerns with this 

procedure is the potential for biliary reflux which may increase the risk for gastric 

cancer (Johnson et al., 2007). While it is not widely performed, further studies with 

long-term follow-up are required (Victorzon, 2015). 

Biliopancreatic diversion with duodenal switch. The BPD-DS is the least 

common procedure and most technically difficult surgery of the four discussed here. It 
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has the highest mortality rate (1.1%; Buchwald, Estok, Fahrbach, Banel, & Sledge, 

2007) and the most post-operative complications (i.e., diarrhoea, protein malnutrition, 

anaemia, stomal ulceration, dumping syndrome, vitamin deficiencies) (Scopinaro et al., 

2006); but is the most effective procedure in terms of weight loss. It is associated with 

weight losses of approximately 70% of EWL (Buchwald et al., 2004). Like the RYGB it 

has both a restrictive and malabsorptive mechanism of action. 

 As previously mentioned, the first stage of this procedure is the formation of a 

gastric sleeve. In the second stage, the small intestine is divided at the duodenum and 

mid-jejunum (see Figure 4). The distal end of the small intestine is anastomosed to the 

distal end of the duodenum. The distal end of the small intestine is anastomosed to the 

ileum. 

 

Figure 4. Biliopancreatic Diversion with Duodenal Switch Diagram 
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Reproduced with permission from DeMaria (2007), copyright Massachusetts Medical Society. 

Bariatric Surgery as a Tool 

 Procedures such as LAGB and SG act primarily by restricting the volume of 

food that can be accommodated by the stomach. In this way these procedures behave as 

a form of “forced” behaviour modification. In the case of the LAGB, patients must learn 

to eat slowly, eat small amounts (i.e., the amount of food that can be compressed into 

half a cup), chew food well, and to avoid ‘flushing’ food through the band by drinking 

water while eating (O’Brien, 2010). The requirements for an SG are similar. As these 

procedures are tools to assist patients it means that patients can have a significant role in 

affecting the outcome and the potential for complications through their behaviour. 

 There are a number of other mechanisms through which bariatric surgical 

procedures are thought to enact weight loss. These include alterations to gastric stretch 

and motility sensors, alterations to hormones that regulate hunger, satiation, and satiety, 

changes to the gut microbiota, and signalling between the gut and brain (including 

reward pathways). For an in depth review see Dixon, Lambert, and Lambert (2015). 

Factors that can Influence Outcome  

 There are a number of factors that may influence how much weight is lost 

following bariatric surgery. These include, surgical, medical, eating, and psychological 

factors. 

Surgical factors. Surgical complications are relatively uncommon, but in the 

case of LAGB, may include gastrointestinal perforation (1% of patients undergoing the 

procedure) and other visceral injury (1%) band slippage or pouch dilation (24%), 

oesophageal dilatation (8%), stoma obstruction (14%) over a five year period (Farrell et 

al., 2009). Complications involving the port include pain, port displacement, and leak, 
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were found in about 7% of patients. These surgical complications may mean that bands 

are unable to be tightened making the procedure less effective.  A systematic review 

found that the median complication rate at 10 year follow up was 42.7% (5.9 - 52.9%) 

and reoperation rate was 36.5% (7.2 - 66.1%) (Shen, Zhang, Bi, & Yin, 2015). Surgical 

factors associated with SG includes staple line leak (1.17%) and postoperative 

haemorrhage (3.57%) (Himpens, Dobbeleir, & Peeters, 2010).  

Medical factors. There are a number of medical factors that have been 

associated with a poor outcome. These include, a history of deep vein thrombosis, or 

pulmonary embolus, a diagnosis of obstructive sleep apnoea, and impaired functional 

status (Flum et al., 2009). Other potential contraindications for surgery (in particular for 

SG) include Barrett’s esophagus, gastroesophageal reflux disorder, hiatal hernias, and a 

BMI of >60 (Gagner, Hutchison, & Rosenthal, 2016). 

It has also been found that those who are male, superobese, and elderly, have a 

higher mortality rate (Buchwald et al., 2007). Also at a higher risk of adverse outcomes 

are those who have a baseline BMI at the extreme high and low values of BMI (Flum et 

al., 2009).  

Mandatory preoperative weight loss is required by some treatment centres. This 

generally involves being put on a VLED for two to four weeks before surgery. Some of 

the reasons for recommending this regime is that it has been associated with reductions 

in liver and intra-abdominal fat volume (Edholm et al., 2011; Colles, Dixon, Marks, 

Strauss, & O’Brien, 2006), potentially improving visibility during the operation 

(Gerber, Anderin, & Thorell, 2014). Additionally, it is thought that it may help prepare 

patients for the changes associated with surgery. There is a concern that this type of 

regime may increase the risk for complications as a result of undergoing surgery in a 

catabolic state. Riess, Baker, Lambert, Mathiason, and Kothari (2008), found that the 
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total number of intraoperative complications was higher for patients who had lost 

weight prior to surgery. However, there is other contradictory evidence to suggest that 

patients who lost weight prior to surgery lost less blood (Liu, Sabnis, Forsyth, & Chand, 

2005) and had shorter length of stays in hospital (Still et al., 2007). A recent review of 

the literature concluded that there is insufficient evidence to determine whether patients 

should be required to lose some weight prior to surgery (Gerber et al., 2014). The 

review also found conflicting evidence as to whether mandatory weight loss prior to 

surgery led to greater postoperative weight loss. Some studies have found a positive 

relationship (Alvarado et al., 2005; Alger-Mayer, Polimeni, & Malone, 2008), others no 

relationship (Carlin, O’Conner, Genaw, & Kawar, 2008; Taylor, Chiasson, & Perey, 

1995), and one showing that it led to less weight loss (Ochner, Dambkowski, Yeomans, 

Teixeira, & Pi-Sunyer, 2012). A systematic review by Livhits et al. (2012) concluded 

that mandatory preoperative weight loss may be positively associated with post-

operative weight loss as 7 of the 14 studies reviewed had a positive association. 

Eating behaviours. There are a number of eating behaviours that are implicated 

in obesity and outcomes of surgery. Several studies have demonstrated fairly prevalent 

eating pathology in long-term follow-up after surgery (Colles, Dixon, & O’Brien, 2008; 

de Zwaan et al., 2010; Niego, Kofman, Weiss, & Geliebter, 2007). These include, binge 

eating, sweet eating, emotional eating, and grazing. 

Binge eating. Binge eating is a pattern of eating whereby an individual 

consumes large amounts of food (i.e., larger than most people would eat under similar 

circumstances) in a discrete period of time (e.g., 2 hours), with an associated sense of 

loss of control over eating. Binge eating is relatively common, but it becomes a 

diagnosable disorder when the frequency of the behaviour is at a problematic level. The 

current criteria for Binge Eating Disorder (BED), according to the Diagnostic and 
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Statistical Manual of Mental Disorders (DSM-5) (American Psychiatric Association, 

2013), specifies a frequency of binge eating at least once a week, on average, for at least 

3 months. Additionally, binge eating occurs in the absence of inappropriate 

compensatory behaviours (i.e., vomiting, over exercising, laxative abuse, etc.). The 

criteria for a diagnosis of BED also includes at least three of the following: eating in 

secret, eating more rapidly than usual, eating when not hungry, feeling disgusted with 

oneself, and eating to the point of feeling uncomfortably full. 

Binge eating disorder was first described by Albert Stunkard in 1959 

(Guerdjikova, Mori, Casuto, & McElroy, 2016). However, it was not until the early 

1990s that diagnostic criteria were developed in order to facilitate further research 

(Spitzer, Devlin, Walsh, et al., 1991). Though BED was only added to the DSM as a 

disorder in its current edition (5th ed.).  

The median prevalence of BED in bariatric surgery candidates (i.e., prior to 

surgery) is 20%, and ranges from 2% to 50% (de Zwaan & Mitchell, 2014). The 

variation in prevalence rates may be due to factors such as whether the presence of BED 

is assessed prospectively or retrospectively, or via self-report or clinical interview. It has 

been suggested that the aspect of ‘loss of control’ is the most important factor to 

consider in bariatric surgery patients. It may be physically impossible for a patient to 

consume a large amount of food after surgery, therefore they may transition into a 

different form of ‘loss of control’ eating, such as grazing (i.e., eating small amounts of 

food continuously over an extended period of time). 

The current consensus is that the presence of binge eating behaviours prior to 

surgery does not predict weight loss outcomes (Livhits, et al., 2012). However, this 

conclusion is complicated by the different criteria and methodologies used by 

researchers examining this area. The majority of studies have found that patients with 
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pre-operative binge eating behaviours do not do better or worse than those who do not 

report binge eating (Courcoulas, Christian, O’Rourke, et al., 2012; Pekkarinen et al., 

2016; Colles et al, 2008; Legenbauer, Petrak, de Zwaan, & Herpertz, 2011; Devlin et al. 

2016; White, Kalarchian, Masheb, Marcus, & Grilo, 2010; de Zwaan et al., 2010, 

Wadden et al., 2011).  However, there are also a number of studies that have found that 

the presence of binge eating behaviours or BED prior to surgery resulted in poorer 

weight loss outcomes (Chao et al., 2016; Wölnerhanssen et al., 2008; Sallet et al., 2007; 

Green, Dymek-Valentine, Pytluk, le Grange, & Alverdy, 2004; Dymek, le Grange, 

Neven, & Alverdy, 2001). Conversely, studies by Morseth et al. (2016), Latner, 

Wetzler, Goodman, & Glinski, (2004) and Boan, Kolotkin, Westman, McMahon, & 

Grant, (2004) found that patients with binge eating behaviours prior to surgery had 

better weight loss outcomes.  

Many of these studies are limited by the use of a retrospective design and/or a 

short follow-up time period of less than two years. There are four recent studies that 

used a prospective design and involved a follow-up time period of two years or more 

(see Table 2). However, the results of these studies are still conflicting. Morseth et al. 

(2016), found that the presence of binge eating episodes prior to surgery predicted 

greater weight loss at five year follow-up, while Chao et al. (2016), found the reverse at 

two year follow-up. Pekkarinen et al. (2016), and Devlin et al. (2016), found that BED 

did not predict weight loss at follow-up (five years and three years respectively). The 

two studies that found an association between binge eating and weight loss had smaller 

sample sizes than the studies that found there was not an association, indicating that the 

absence of an effect was not likely to be due to being statistically underpowered.   

All four studies identified above examined associations in participants who had 

RYGB or one other type of surgery (i.e., either Laparoscopic adjustable gastric band, 



40 
 

sleeve gastrectomy, or biliopancreatic diversion). It is difficult to determine what 

methodological differences would have resulted in the conflicting findings. The two 

studies that used participants who had either RYGB or LAGB (i.e., Chao et al. & Devlin 

et al.), had differing results; therefore it is unlikely that the difference in results is due 

just to the variation in the type of surgical procedure used. Additionally, they both used 

the same clinical interview (i.e., Eating Disorder Examination; Fairburn, Cooper, & 

O’Connor, 2008) so the difference is not due to the way in which binge eating was 

measured. One possible difference that may have impacted the findings is that Morseth 

et al. used a sample of patients who were considered to be “super obese”, that is, they 

had BMI above 50 kg/m². This, along with the surgical procedures used, may have 

created conditions whereby patients who had a tendency to binge eat prior to surgery 

had more to gain from the physical restriction of the surgery and therefore lost slightly 

more weight. 
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Table 2 

Description of Selected Studies Examining Binge Eating. 

Author Sample size & 

characteristics 

Retention 

rate 

Surgery 

type 

Length of 

follow-up 

Method/Instrument 

used  

Covariates 

controlled for 

Weight loss Finding 

Morseth et 

al. 

n = 60  

All had BMI 50-

60 kg/m².  

30% had OBE 

episodes prior to 

surgery 

100% RYGB 

BPD 

5 years Self-report, EDE-Q none Not reported OBE pre-surgery 

predicted greater 

weight loss after 

surgery. 

Chao et al. n = 92  

36% BED 

65% RYGB,

LAGB 

2 years Semi-structured 

interview  

EDE 

Baseline BMI, 

type of surgery, 

age, gender, 

ethnicity, DM 

Type 2. 

18.6%TWL (those 

with BED), 

23.9%TWL (no 

BED) 

Patients with BED 

pre-surgery lost 

significantly less 

weight than patients 

who did not meet 

criteria for BED 

Pekkarinen 

et al. 

n = 257 89% RYGB 

SG 

5 years 

(median) 

Self-report, Binge 

Eating Scale 

Baseline BMI, 

type of surgery, 

age, 

comorbidity, 

preoperative 

weight loss 

23%TWL (GBP), 

20%TWL (SG) 

Binge eating 

behaviour was not a 

significant predictor 

of weight loss 
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Devlin et 

al. 

n = 183 

40% experienced 

at least one 

episode of LOC 

eating in the past 6 

months, 30% for 

objective binge 

eating episode. 

67% at 3 

years 

RYGB 

LAGB 

3 years Semi-structured 

interview, EDE- 

BSV 

Baseline BMI, 

type of surgery, 

age, gender, 

race, 

comorbidities, 

site. 

Median % weight 

loss 33% (RYGB), 

15.2% (LAGB) 

There were no 

statistically 

significant 

associations between 

pre-surgery eating 

pathology and weight 

loss. 

BMI body mass index, OBE objective binge eating, RYGB Roux-en Y gastric bypass, BPD biliopancreatic diversion, EWL excess weight loss, EDE-Q eating 

disorder examination questionnaire, BED binge eating disorder, LAGB laparoscopic gastric band, DM diabetes mellitus, TWL total weight loss, SG sleeve 

gastrectomy, LOC loss of control, EDE-BSV eating disorder examination bariatric surgery version. 
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Sweet eating. It has been proposed that patients with a tendency to eat a high 

proportion of sweet foods before surgery may be at risk of having a poorer weight loss 

outcome. Almost all of the studies that have investigated sweet eating have used 

different definitions of “sweet eating”; with conflicting findings. Busetto et al. (2002), 

defined sweet eating as “craving simple carbohydrates and carbohydrate craving 

triggered by emotional or physiological situations” and 30% of their sample met this 

criterion. They found that sweet eating was not associated with poor weight loss 

outcomes at 3 year follow-up (n = 260). Ruiz-Tovar et al. (2015), used a similarly 

ambiguous definition of sweet eaters as “those who ate sweet foods containing refined 

sugars on a daily basis” (p.243). Forty percent of their total sample of 50 participants 

were deemed to have met this criterion. They found that sweet eaters lost significantly 

less weight than non-sweet eaters at two year follow-up. 

Korenkov, Kneist, Heintz, and Junginger (2004) defined sweet eating as 

consuming more than 300 calories of sweet foods or beverages (e.g., candy, ice-cream, 

sweetened soft drinks) per day. Only 23% of their total sample (n = 106) were classified 

as sweet-eaters. They found that sweet eating did not predict weight loss outcomes. In 

another study examining sweet eating, Wölnerhanssen et al. (2008) used comparatively 

stricter criteria (i.e., >1/4 daily caloric intake made up by sweets). It is estimated that 

bariatric candidates typically consume approximately 2,400 kcal/day prior to surgery 

(Sarwer et al., 2008; Sjöström et al., 2004); therefore, a quarter of the daily caloric 

intake is roughly 600 kcal, which is twice the amount suggested by Korenkov et al., as a 

cut-off.  Despite this higher requirement, Wölnerhanssen et al. found that 59% of their 

sample of 380 participants met criteria for sweet eating. Wölnerhanssen et al. found that 

sweet eating predicted poorer outcomes at 5 year follow-up.  
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Two studies have used a validated instrument (i.e., Cancer Council of Victoria 

Food Frequency Questionnaire; Ireland et al., 1994) to measure and classify sweet 

eating (Moser et al., 2016; Hudson, Dixon, & O’Brien, 2002). Both studies concluded 

that sweet eating did not predict weight loss. However, both studies were retrospective, 

which may have affected the accuracy of reporting. Moser et al., (2016) did not find an 

association at 2 year follow up (n = 157) after a sleeve gastrectomy; however, only 15% 

of their sample provided weight data at 2 years. Similarly, the study by Hudson et al. 

(2002), which examined weight loss at 1 to 3 years, had an insufficient sample size at 

the 2 and 3 year follow-up, limiting their ability to detect an effect. Overall, while some 

studies found that sweet eating was associated with poorer post-operative weight loss 

(Ruiz-Tovar et al., 2015; Wölnerhanssen et al., 2008) the majority of studies did not 

find an association (Busetto et al., 2002; Korenkov et al., 2004; Moser et al., 2016; 

Hudson et al., 2002). 

 Emotional eating. Emotional eating is “the tendency to eat in response to 

emotional distress and during stressful life situations” (p.109; Canetti, Berry, & Elizur, 

2009). Some studies have found a negative association between emotional eating and 

weight loss (Mathus-Vliegen, 2007; Gentry, Halverson, & Heisler, 1984), others a 

positive association (Wedin et al., 2014), and still others, no association (Colles et al., 

2008; Fischer et al., 2007). 

The two studies that found that there was not association between emotional 

eating and weight loss involved short term follow ups and this may have impacted their 

findings. Colles et al. (2008) used a follow up of 12 months and Fischer et al. (2007) 

had a follow-up of 8 months. Wedin,et al. (2014) found that a history of emotional 

eating predicted weight loss success at 2 years, increasing the odds of achieving ≥50% 

excess weight loss (EWL) fivefold in a sample of 80 participants. However, they did not 
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use a validated measure of emotional eating, but, rather, a semi-structured interview, the 

details of which were not reported. Additionally, 57% of their original sample were lost 

to follow-up, therefore a selection bias may also have influenced their results. They 

concluded that patients who reported a history of emotional eating may have been more 

willing to acknowledge the problem rather than engage in impression management, and 

consequently were more likely to do well.  

Grazing. Grazing has been defined as the consumption of small amounts of food 

continuously over an extended period of time, which results in eating more than 

intended (Colles et al., 2008). This pattern of eating has also been referred to as 

‘snacking’, ‘nibbling’, and ‘picking’ in the literature. It has been suggested that grazing 

is a high risk behaviour, as restrictive bariatric procedures do not preclude eating small 

amounts, and it has been shown to continue to be a problem for a significant minority, 

of approximately 30%, following surgery (Devlin et al., 2016).  

Few studies have examined the effect of pre-surgery grazing behaviour, but 

those that have, have found conflicting results. In a study of 129 patients, Colles et al. 

(2008) found that pre-surgery grazing behaviour was associated with poorer percentage 

weight loss at 12 month follow up. Other studies have found that grazing was not 

associated with weight loss. Devlin et al. (2016) found that pre-surgery grazing did not 

predict weight loss outcomes at 3 year follow-up (n = 183). Burgmer et al. (2005) also 

found that preoperative grazing did not predict weight loss However, they only had a 

follow-up of 12 months. Courcoulas et al. (2016) also did not find an effect of grazing 

in their study of 507 LAGB patients at 3 year follow-up. 

Psychological factors 

 Depression and anxiety. A recent meta-analysis estimated that nearly a quarter 

of patients undergoing bariatric surgery reported a current mood disorder (Dawes et al., 
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2016). A study from the Longitudinal Assessment of Bariatric Surgery (LABS) 

consortium (Mitchell, Selzer, Kalarchian, Devlin, Strain, et al., 2012) found that 11.6% 

of patients had a current affective disorder prior to surgery and 44.2% had a lifetime 

incidence.  

There have been a number of studies that have investigated the potential 

influence of pre-operative depression on weight loss outcomes following surgery. While 

the majority of studies have found no difference in the weight outcomes of those 

reporting depressive symptoms or a history of depression and patients who do not 

(Thomson et al., 2016; White et al., 2015; Wise, Hocking, & Kavic, 2015); there are 

some studies that have found that the presence of a mood disorder pre-surgery predicted 

worse outcomes in the longer term (Legenbauer et al., 2011; De Zwaan et al., 2011).  

A prospective study by Legenbauer et al. (2011) using a structured clinical 

interview (i.e., Composite International Diagnostic Interview; World Health 

Organisation, 1990) found that there was a significant negative effect of depressive 

disorders (current and lifetime) on weight loss after 4 years, but no effect at short-term 

follow-up (i.e., 12 months; n = 151). This finding highlights the need for longer follow-

up, as an effect may not be apparent during the so called ‘honeymoon’ phase (i.e., up to 

12-18 months after surgery).  

Many of the studies that have not found an association between depression and 

weight loss had short follow-up periods of 2 years or less (Thomson et al., 2016; White 

et al., 2015; Wise et al., 2015; De Panfilis et al., 2006; Pontiroli et al., 2007; Dixon, 

Dixon, & O’Brien, 2003). An exception to this are the studies by Kalarchian et al. 

(2015) and Courcoulas et al. (2016). Kalarchian et al. examined the association between 

mood and anxiety disorders pre-surgery and the degree of weight loss at 3 years after 

surgery, and found that there was no association between pre-surgery depression and 
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weight loss after surgery. This study had a very similar methodology to Legenbauer et 

al. (2011), in that they both had similar sample size, length of follow-up, and the use of 

a structured clinical interview, (i.e., Structured Clinical Interview for DSM Disorders 

(SCID); First, Spitzer, Gibbon, & Williams, 1995), making it difficult to reconcile their 

different findings. Courcoulas et al. (2016) also had a 3 year follow-up and did not find 

a predictive effect of depression in samples of LAGB and RYGB patients. They 

measured depression using the Beck Depression Inventory self-report questionnaire. 

De Zwaan, Enderle, Wagner, et al. (2011) found that depression on its own was 

not associated with weight loss at follow-up (24-36 months), but patients with both 

depressive and anxiety disorders pre-surgery (current and lifetime) lost significantly less 

weight after surgery than those without (n = 107). Depression and anxiety were assessed 

using the SCID (First, Spitzer, Gibbon, & Williams, 1995). Likewise, Lanyon & 

Maxwell (2007) also found that depression on its own did not predict outcomes in their 

sample of 131 gastric bypass patients, but a composite variable of psychological health 

did (mean follow-up was 12.8 months). This composite psychological health variable 

was made up of scores on the Minnesota Multiphasic Personality Inventory (MMPI) 

Depression scale (Butcher et al., 2001) and the Multidimensional Health Profile 

(Karoly, Ruehlman, & Lanyon, 2005), which measures perceived life stress.  

Self-esteem. Few studies have examined self-esteem as a possible pre-operative 

predictor of weight loss following surgery, but those that have, again, offered up 

conflicting findings. Tsushima, Bridenstine, and Balfour (2004) found there was no 

association between low self-esteem and weight loss. They used the “Low Self-Esteem” 

scale of the MMPI (Butcher et al., 2001), and had a short follow-up of only 12 months 

and a relatively small sample (n = 52). In contrast, van Gemert, Severeijns, Greve, 

Groenman, and Soeters (1998), using a Dutch version of the MMPI, found that patients 
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with low self-esteem were more likely to achieve better weight loss (i.e., predicted 

15.4% of the variance of %EWL) at a mean follow-up of 7 years. They concluded that 

patients with lower levels of self-esteem may have experienced greater levels of 

psychological distress prior to surgery and consequently were more motivated to 

comply with post-operative dietary and medical instructions (van Gemert et al., 1998). 

Psychiatric diagnoses. A study by Kinzl et al. (2006) found that patients with 

two or more psychiatric diagnoses lost significantly less weight following surgery than 

patients who had one or no mental disorder. However, only 7 of the 108 patients in this 

study met criteria for two or more mental disorders, as measured by a structured clinical 

interview (the SCID; First, Spitzer, Gibbon, & Williams, 1995). Powers, Rosemurgy, 

Boyd, and Perez, (1997), found that the presence of a psychiatric diagnosis pre-surgery 

did not predict weight loss in their study of 131 patients at an average of 5.7 years post-

surgery.  

Locus of control. There is some (albeit) inconsistent evidence to suggest that 

causal attributions of one’s excess body weight to a genetic origin decreases the belief 

that behavioural change will be effective in regulating weight (Frosch, Mello, & 

Lerman, 2005; Harvey-Berino et al., 2001; Wamsteker et al., 2005). However, it is not 

known whether providing individuals with information about the genetic determinants 

of obesity will motivate or discourage the adoption of weight management behaviours. 

Researchers have postulated that the provision of genetic information will influence the 

cognitive representations (i.e., beliefs that people hold about the causes of a disease), as 

well as their beliefs about the solutions to reducing risk for disease (Marteau & 

Weinman, 2006). 

Substance abuse. It has been suggested that patients that who had bariatric 

surgery may be at an increased risk of developing an alcohol use disorder after bariatric 
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surgery, possibly as a result of replacing food with alcohol as a coping mechanism 

(Volkow & Wise, 2005). There is some evidence to suggest that patients who have had 

bariatric surgery may be at an increased risk of an alcohol use disorder following 

surgery. King et al. (2012) found that the prevalence of alcohol use disorder increased 

significantly from one year before surgery to two years after surgery.  

It has also been shown that patients who had a RYGB procedure are at greater 

risk of relapse of alcohol use disorder than those who had an LAGB (Suzuki, 

Haimovici, & Chang, 2012). This finding was replicated by the Swedish Obesity Study 

(Svensson et al., 2013) who also found that patients who had gastric bypass surgery 

were more likely that patients who had banding or a control group to have at least 

medium-risk alcohol consumption and alcohol related problems at long term follow up. 

A recent prospective study by the LABS consortium (King, Chen, Courcoulas, Dakin, 

Engel, et al., 2017) with a seven-year follow up, found that the prevalence of regular 

drinking doubled after RYGB and LAGB, but that problematic drinking increased 

substantially after RYGB and not after LAGB. The mechanism behind why there is a 

difference between procedures is unclear. 

Another study by the LABS consortium found that the presence of alcohol use 

disorder prior to surgery was associated with more weight loss in LAGB patients at 3 

year follow-up. Though this small effect disappeared after adjusting for age and 

baseline BMI. 

Patients Perspectives on Failure 

In addition to the psychological factors that have discussed above it is worth 

considering what patients believe to be the reason for poor weight loss or weight regain 

following surgery. Qualitative studies have found that patients report a number of ways 

that they are able to take on greater amounts of food/calories despite the physical 
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restriction of the surgery. These studies found that patients who had LAGBs reported 

that they were able to eat more as their stomach ‘stretched’ (Ogden, Avenell, Ellis, 

2011; Zijlstra, Boeije, Larsen, van Ramshorst, & Geenan, 2009). They also reported 

behaviours such as chewing food excessively to help it pass through the band, using 

fluids to ‘flush’ food through the band, eating small amounts of food frequently, and 

consuming calorie-dense liquids or soft foods (e.g., custard, ice-cream). Some patients 

reported continuing to use food for comfort and/or using alcohol. Others reported 

continuing to feel hungry soon after completing a meal (Zijlstra et al., 2009). Patients 

also attributed failure to the fact they did not request for their band to be tightened. One 

of the factors that patients who went on to have a gastric bypass found helpful was the 

development of predictable side effects associated with overeating, such as diarrhoea. 

Summary and Thesis Aims 

 Obesity is at epidemic levels around the world, with significant implications for 

individuals’ health and well-being, as well as financial implications for societies. 

Bariatric surgery is the most effective method of weight loss. However, it is not 

effective for every individual. There is a substantial proportion of patients who have 

surgery but do not lose a significant amount of weight or regain it within a short period 

of time. Evidence suggests that some of the variability in weight loss outcomes are due 

to psychological and behavioural factors, though it is difficult to discern the effect of 

specific psychological factors due to the different methodologies and definitions used in 

the literature. The findings for the role of specific psychological factors such as binge 

eating and depression in post-surgical weight loss outcomes are mixed and often 

conflicting. Additionally, the majority of studies have looked at only a small number of 

factors. Some exceptions to this is the LABS consortium study (Courcoulas et al., 2016) 

and a study published as a part of a doctoral dissertation (Davis, 2012). The study by 
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Davis (2012) investigated a large array of psychological factors but was limited by a 

relatively short follow up period of 12 months. In order to know whether any 

psychological factors have an ongoing impact on treatment outcomes it is necessary to 

have studies with longer follow up periods. Currently our knowledge of these 

psychological factors is limited and further research is required to determine their 

impact on individuals and their treatment outcomes after bariatric surgery. 

The primary aim of this thesis was to investigate the psychological factors 

involved in treatment success following bariatric surgery. This thesis aimed to uncover 

if there are any psychological factors that predict a good outcome (i.e., sustained weight 

loss). It also aimed to test a psychological model of weight regain, developed for 

behavioural weight loss treatment, in a sample of bariatric patients to evaluate how well 

the model accounts for weight regain in bariatric patients. 

However, before this could be done, it was necessary to determine the best way 

to define treatment ‘success’ in bariatric surgery patients. In the first study (Chapter 2) I 

investigated the amount of weight loss that is needed to result in a clinically significant 

improvement in quality of life. This study examined the difference between pre- and 

postoperative quality of life and weight loss at 4 to 5 years after surgery. 

Having established a basis for defining treatment success according to 

percentage of excess weight lost, in the second study (Chapter 3) I tested a large number 

of psychological variables in order to determine if they predicted treatment success at 

longer-term follow-up (i.e., 2 – 8 years). Patients were assessed prior to having surgery 

and the psychological variables were tested as predictors of weight loss at a median 

follow up of 4.25 years after surgery. 

The third and final study (Chapter 4) allowed the testing of a cognitive 

behavioural model of weight regain (Cooper & Fairburn, 2001). The variables described 
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in the model were investigated as predictors of early weight regain (i.e., up to two years 

following bariatric surgery) in a sample of LAGB and SG patients. This study is 

followed by a general discussion chapter (Chapter 5).  
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Chapter 2 

Treatment Success: Investigating Clinically Significant Change in Quality of Life 

Following Bariatric Surgery 

 

Bariatric surgery has been shown to be an effective method of weight loss for 

severe obesity (i.e., body mass index (BMI) of > 40), resulting in greater amounts of 

weight loss and better maintenance of weight lost compared to traditional weight-loss 

methods (Buchwald et al., 2004; Buchwald et al., 2009) . However, there remains 

significant variability in the outcomes for bariatric surgery across other important 

biopsychosocial domains (Padwal et al., 2011). An important, and frequently neglected, 

indicator of a ‘successful’ outcome following bariatric surgery is quality of life 

(Maggard et al., 2005). The term ‘quality of life’ (QOL) refers to the physical, 

psychological and social domains of health (Testa & Simonson, 1996). Research has 

shown that obesity is associated with impaired QOL (Kawachi, 1999; Must et al., 1999) 

and that bariatric surgery has a significant positive influence on QOL (Lindekilde et al., 

2015; Andersen et al., 2015; Hachem & Brennan, 2016). However, little is known about 

the relationship between the amount of weight loss required for a clinically meaningful 

positive improvement in QOL.  

The most common current standard of ‘success’ in bariatric surgery is ≥ 50% 

excess weight loss (EWL) (Livhits et al., 2012), but it is not clear whether this is 

necessary or sufficient for a clinically significant improvement in QOL. Warkentin et al. 

(2014) compared wait-listed (n = 150), medically managed (n = 200), and surgically 

treated patients (n = 150), to try to ascertain the amount of weight loss required to attain 

a clinically important difference in QOL. They concluded that a total body weight loss 

(TWL) of 17% was enough to achieve a minimal clinically important difference in QOL 

(i.e., a 12-point increase in scores on an obese-specific measure of QOL) at two year 
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follow-up. Although, the use of ‘percentage of total body weight loss’ as an outcome 

measure is common, it is not interchangeable for %EWL as it does not account for an 

individual’s height, making it difficult to compare their findings with other bariatric 

studies which use %EWL.  

Additionally, the follow-up of two years used by Warkentin et al. (2014) may 

not be long enough to accurately assess the amount of weight loss required for clinically 

significant change. According to the Swedish Obese Subjects (SOS) study, the ten-year 

trend for QOL scores showed a peak in QOL improvements at one year following 

surgery, which declined until approximately five years and then stabilized (Karlsson, 

Taft, Ryden, Sjostrom, & Sullivan, 2007). Therefore, it would be useful to assess the 

degree of weight loss required to achieve a significant change in QOL in the longer 

term. 

The current study aimed to, firstly, examine the relationship between clinically 

significant change in QOL and weight loss at 4-5 years following bariatric surgery. 

Secondly, it aimed to determine whether the current standard of ≥ 50% EWL is 

necessary or sufficient for a clinically significant improvement in QOL. 

Method 

Design 

 This study is a part of a larger prospective longitudinal research project. 

Consecutive patients from Western Surgical Health (WSH; a private bariatric surgery 

clinic) in Perth, Western Australia, completed an assessment prior to having bariatric 

surgery (t 0). Weight loss data was collected at regular clinic appointments 12 to 18 

months post-operatively (t 1), and participants were later invited to take part in a follow-

up study at 4 to 5 years following surgery (t 2). 

Participants 
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There were 312 patients recruited pre-operatively (t 0), but 32 were not operated 

on as they had decided against having surgery or were not covered by insurance. To be 

eligible for surgery, participants were required to have either a BMI > 40 kg/m², or a 

BMI > 351kg/m² with significant weight-related medical comorbidities. Exclusion 

criteria for surgery included, current pregnancy, active psychosis, illicit drug or 

excessive alcohol use, and esophageal motor disorders. Additionally, participants were 

excluded from the study if they had previously received bariatric surgery or were under 

18 years of age. The majority of the participants underwent a laparoscopic adjustable 

gastric band (LAGB) procedure (n = 239; 85%), and 41 (15%) had a sleeve gastrectomy 

(SG).  

Of the original 280 patients, 217 were able to be contacted at t 2. Of these, 92 

did not respond to letters, emails, or phone messages, and 50 declined to participate. 

Seventy-five of the original participants agreed to take part in a further follow up 

assessment. However, 8 of these participants did not complete the assessment in its 

entirety and were missing QOL data, leaving a sample of 67 participants. 

The study was approved by The University of Western Australia Human 

Research Ethics Committee. All participants gave written informed consent. 

Measures 

Weight and height. Weight and height were measured by medical professionals 

at the WSH clinic during the pre-operative assessment and were self-reported at t 2. The 

main weight loss outcome, percentage of excess weight loss (%EWL), was calculated 

using an ideal body weight of BMI 25 kg/m².  

%𝐸𝑊𝐿 =
𝑃𝑟𝑒𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑣𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 − 𝐹𝑜𝑙𝑙𝑜𝑤 𝑢𝑝 𝑤𝑒𝑖𝑔ℎ𝑡

𝑃𝑟𝑒𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑣𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 − 𝐼𝑑𝑒𝑎𝑙 𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡
 x 100  

                                                           
1  There were a small number of patients who were accepted for surgery with a BMI of less than 35 for 

medical reasons. 
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The percentage of total weight loss is also included as an outcome variable 

where appropriate and was calculated as:  

%𝑇𝑊𝐿 =
𝑃𝑟𝑒𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑣𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 − 𝐹𝑜𝑙𝑙𝑜𝑤 𝑢𝑝 𝑤𝑒𝑖𝑔ℎ𝑡

𝑃𝑟𝑒𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑣𝑒 𝑤𝑒𝑖𝑔ℎ𝑡
 𝑥 100   

Quality of life. Quality of life was measured using the Impact of Weight on 

Quality of Life- Lite (Kolotkin & Crosby, 2002). This 31-item questionnaire measures 

the impact of weight on physical functioning, self-esteem, sexual life, public distress, 

and work domains of quality of life. Domain scores are aggregated to a total score 

which ranges from 0 to 100 (higher scores indicate a better QOL). It has been shown to 

have excellent test-retest reliability of r = .81 - .94, and internal consistency, Cronbach’s 

α = .90 - .96 (Kolotkin & Crosby, 2002); and is recommended by the American Society 

for Metabolic and Bariatric Surgery (Brethauer et al., 2015). 

Psychiatric disorders. The Mini-International Neuropsychiatric Interview 

(MINI) (Sheehan et al., 1998) is a structured clinical interview that assesses the 

presence of psychiatric disorders according to DSM-IV criteria. It has good inter-rater 

reliability (r = .88 – 1.0) and test-retest reliability (r = .76 – .93) (Lecrubier et al., 1997). 

Procedures 

The baseline assessment at t 0 consisted of a clinical interview and a battery of 

self-report questionnaires. The clinical interview was conducted by a clinical 

psychologist or a graduate clinical psychology student trained in the administration of 

the MINI. The baseline assessment was conducted, on average, 4 to 6 weeks before 

surgery. Assessments took place between March 2008 and August 2010.  

Weight data was collected at t 1 for patients who attended clinic appointments. 

Assessment at t 2 was completed online. The follow-up assessment questionnaires took 

participants approximately 30 minutes to complete. The t 2 assessments took place 

between July 2013 and May 2015. Participants that completed the t 2 assessment were, 

on average, 4.23 (SD .79) years post-surgery.  
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Statistical Analyses 

Two methods were used to calculate a clinically significant change in QOL. For 

the first method developed by Crosby, Kolotkin and Williams (2004), the level of 

improvement indicating clinically meaningful change was dependent on the level of 

baseline severity. If the baseline score was in the severe category (i.e., >3 standard 

deviations from population norm) then an improvement of 12 points or more from pre-

surgery to follow-up was considered clinically meaningful. Those in the moderate 

category of impairment required an increase of 8.1 to 8.4, those in the mild category 

needed between 7.9 to 8.1 points of improvement. 

There were 24 participants missing pre-surgery QOL data, therefore a second 

method, outlined by Jacobson and Truax (1991) that did not require a pre-operative 

QOL score was imputed for those missing pre-surgery data. The method deems a post-

treatment score within 2 standard deviations of the normal population mean as clinically 

significant change. Norms for the IWQOL-Lite were described by Crosby et al. (2004).  

When participants with both pre-surgery and follow-up QOL scores (n = 43) 

were compared across these two methods, 74% were categorized in the same way. For 

23% (n = 10) improvement only fulfilled the Crosby method criteria but were not within 

two standard deviations of the normative population. One participant met the Jacobson 

and Truax method criteria but not the Crosby criteria. Both methods led to similar 

results but the Jacobson and Truax method appeared more conservative. Only total QOL 

scores were used as population norms were not available for the subscale scores. 

For analyses that required the pre-surgery QOL score (i.e., linear regression), 

multiple imputation was used for missing values. Little’s MCAR test indicated that 

values were missing completely at random, 𝑥2 (11) 10.10, p = .52. Missing values for 

‘pre-surgery QOL’ were imputed in SPSS using the expectation maximization (EM) 

method. The other variables which were included as predictors (but did not have 
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missing values imputed) were ‘pre-surgery BMI’, ‘follow-up BMI’, and ‘follow-up 

QOL’ score. 

In order to compare the results from this study to that of Warkentin’s (2014), 

two separate multivariable linear regression models were conducted. For the first model, 

the weight change variable was %TWL, as employed in the Warkentin study. The 

second model used %EWL, which is more commonly reported, and allows for 

comparison with the other results of this study. As in the Warkentin study, models were 

adjusted for age, sex and baseline BMI, and QOL2. The weight change model 

coefficient was used to calculate the weight loss required to achieve a clinically 

significant change in QOL. 

Results 

Participants who took part in the follow-up study (t 2) did not differ significantly 

from those who did not participate on baseline age, QOL score, presence of mood or 

anxiety disorder (current or lifetime), or gender. There was a significant difference in 

baseline BMI, t (278) = 2.04, p <.05, with lower BMIs on average for t 2 participants 

(41.11 (SD 6.03) vs. 43.12 (SD 7.29) kg/m²). At the 12 to 18 months post-surgery 

follow-up (t 1) participants who took part at t 2 had significantly lower BMIs than those 

who did not participate (33.45 vs. 36.07 kg/m²), t (228) = 2.51, p <.05. 

Baseline characteristics of the sample are reported in Table 1. On average, 

participants (n = 67) lost 45.96% of their excess weight, and 17.3% of their total weight. 

The average BMI reduced from 41.11 kg/m² (SD 6.03) pre-surgery to 33.81 (SD 5.61) 

at follow-up. 

 

 

                                                           
2 The Warkentin model also included study arm (i.e., medical management vs. waitlist, and surgical 

treatment vs. waitlist) but this was not applicable for the current study. 
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Table 1 

Demographic Data at Baseline of the Participants who Completed the Follow-up 

Assessment 

Baseline Characteristics (n = 67)  

Age  48.13 (SD 10.37) 

Female 76.1% (51) 

Ethnicity                                          Caucasian 

Asian 

Persian 

African 

92.5% (62) 

4.5% (3) 

1.5% (1) 

1.5% (1) 

Mood or anxiety disorder (n = 62)      Current 

Lifetime 

11.9% (8) 

38.8% (26) 

Type of Surgery                                   LAGB 

                                                                SG 

85.1% (57) 

14.9% (10) 

BMI  41.11 (SD 6.03) 

QOL score  56.15 (SD 16.61) 

 

The average QOL score at follow-up (n = 67) was 75.93 (SD 16.90). 

Participant’s QOL scores improved by an average of 17.4 points, (SD 21.25, n = 43) 

from pre-surgery to 4 to 5 years post-surgery. A majority of participants had a reliable 

(i.e., change was greater than the amount that would be expected due to measurement 

error) increase in QOL scores (72.1%; n = 31); 18.6% (n = 8) did not have a reliable 

change in their QOL, and 9.3% (n =4) had a negative reliable change or deterioration in 

QOL.  

Prior to surgery, 79.1% of participants (n = 34) were in the severe category of 

QOL impairment, meaning their scores were greater than 3 standard deviations from 

population norms (see Figure 1). At follow-up, the proportion of participants in this 
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category was reduced to 35.8%. Additionally, by follow-up, nearly half of the 

participants (48%) were within 2 standard deviations of the normal population; 

compared with just 9.5% of the pre-surgery sample. The mean pre-operative QOL 

scores of the original sample were not significantly different to those that completed 

follow-up, t (176) = -.36, p = .72. 

 

 
Figure 1. Impairment in QOL before surgery and after surgery at 4 to 5 year follow-up 

 

      

Individuals who had a clinically significant positive change in QOL lost, on 

average, 53.93% (SD 30.5, n = 43) of their excess weight. Those who reported no 

change or a decrease in QOL scores lost on average 31.68% (n = 24, SD 28.76) of their 

excess weight. The difference in %EWL between those who did and did not have a 

clinically significant change in QOL, was significant, t (65) = -2.92, p < .01.  

In order to investigate the pattern of weight loss and clinically significant change 

in QOL a chi-square analysis was completed. Table 2 highlights the proportion of the 

sample who met certain weight loss criteria and whether they also experienced clinically 

significant change in QOL. The weight loss criteria that were chosen were 50 and 25% 
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EWL because these figures are commonly used in the literature, and 40% was 

introduced for further exploration as it was closer to the sample’s mean %EWL of 46%. 

Table 2 

Chi-Square of Weight Loss Criteria and Clinically Significant Change in QOL  

 Clinically Significant Change in QOL 

No Yes 

Weight loss ≥50% 

EWL 

No 28.4% (19) 35.8% (24) 

Yes 7.5% (5) 28.4% (19) 

 

Weight loss ≥40% 

EWL* 

No 22.4% (15) 23.9% (16) 

Yes 13.4% (9) 40.3% (27) 

 

Weight loss ≥25% 

EWL 

No 13.4% (9) 10.4% (7) 

Yes 22.4% (15) 53.7% (36) 

* Significant at p < .05 

 

Results showed that the only criterion that was significantly associated with 

clinically significant change in QOL was ≥40% EWL, χ² (1) = 3.96, p < .05. Based on 

the odds ratio, the odds of achieving clinically significant change was 2.81 times higher 

for those who had lost at least 40%EWL. Seventy-five percent of those who lost ≥40% 

EWL achieved clinically significant change, while 46% managed to achieve clinically 

significant change despite not achieving ≥40% EWL. Results indicated that for ≥50% 

EWL criterion, 79% of those who lost at least 50%EWL achieved clinically significant 

change. However, a relatively large proportion (56%) still achieved clinically significant 

change despite not achieving ≥50% EWL. This indicates that a lower level of weight 

loss may be sufficient for a meaningful change in QOL. Results from the ≥25% EWL 
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criterion, indicated that that particular weight loss threshold may be too low, as 71% of 

those who lost ≥25% EWL achieved clinically significant change, and 39% of those 

who did not achieve that degree of weight loss still experienced clinically significant 

change.  

A logistic regression was conducted to assess whether %EWL, gender, and age 

significantly predicted a clinically significant change in QOL. The model predicted 

clinically significant change in QOL, χ² = 14.77, df = 3, N = 67, p < .01. Table 3 

presents the odds ratios, which suggest the odds of having clinically significant change 

in QOL are greater as %EWL increases.  

 

Table 3 

Logistic regression predicting clinically significant change in QOL 

Variable β SE  Odds ratio p 

%EWL .03 .01 1.03 .008 

Age .06 .03 1.06 .060 

Gender .71 .73 2.04 .326 

Constant -3.62 1.59 .03 .023 

 

Figure 2 shows the predicted probability of having clinically significant change 

in QOL according to the percentage of excess weight lost. Reference lines highlight the 

odds of change at the different levels of EWL. An EWL of 40% (14.7%TWL) gives 

approximately a 62% chance of having a clinically significant change in QOL. The odds 

of having a clinically significant change in QOL are increased to 68% if one achieves 

50% EWL (18.6%TWL). A weight loss of 25%EWL (8.8%TWL) gives a 52% chance 

of having a clinically significant change in QOL. 
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Figure 2. Predicted probability of clinically significant change according to percentage 

of EWL 

 

The multivariable linear regression models for the Warkentin study, and the 

current study (using %TWL and %EWL) are presented in Table 4. The weight change 

model coefficient was used to calculate the weight loss required to achieve a clinically 

significant change in QOL. The %TWL model significantly predicted the improvement 

in QOL from pre-surgery to follow-up, F (5, 246) = 40.75, p < .001. Results were 

similar to the Warkentin study and indicated that the weight loss threshold required to 

achieve clinically significant change (i.e., a 12-point difference on the IWQOL-Lite 

from pre-surgery to follow-up) was 17%TWL (95% CI: 13.2 - 23.7). When %EWL was 

substituted for %TWL the equivalent threshold was 50%EWL (95% CI: 38.8 – 66.7), 

and was also significant, F (5, 246) = 42.56, p < .001. 
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Table 4 

Comparison of Multivariate Linear Regression Models for Variables Predicting Change in QOL Scores 

 Warkentin et al. Study 

(%TWL) 

Current Study 

(%TWL) 

Current Study 

(%EWL) 

Adjusted R2 = 0.48 Adjusted R2 = 0.44 Adjusted R2 = 0.45 

Covariate β Coefficient 

(SE) 

P-value β Coefficient 

(SE) 

P-value β Coefficient 

(SE) 

P-value 

Weight Loss (per 1% decrease) 0.72 (0.07) <0.001 0.71 (0.1) < 0.001 0.24 (0.03) < 0.001 

Age (per 1 year increase) -0.06 (0.07) 0.377 -0.40 (0.11) 0.71 -0.02 (0.11) 0.88 

Female 0.27 (1.95) 0.892 0.44 (2.75) 0.873 -0.34 (2.74) 0.90 

Baseline BMI (per 1 kg/m2 decrease) 0.41 (0.08) < 0.001 -0.30 (0.17) 0.074 -0.14 (0.16) 0.38 

Baseline Total QOL score (per 1 point 

increase) 

-0.34 (0.03) <  0.001 -0.69 (0.07) <  0.001 -0.70 (0.07) <  0.001 

Surgical-Treatment (compared to waitlist) 14.2 (1.95) < 0.001 - - - - 

Medical-Treatment (compared to waitlist) 9.89 (1.51) < 0.001 - - - - 
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Discussion 

 QOL is an important outcome of bariatric surgery that should be considered 

when evaluating the effectiveness and suitability of surgical procedures. This study 

aimed to explore the relationship between weight loss and QOL, and to determine 

whether the commonly used cut-off of ≥50% EWL is necessary or sufficient for a 

clinically significant change in QOL. 

 Results showed that prior to having surgery a large majority (79%) of the sample 

experienced severe impairment in QOL. By follow-up this figure was reduced to under 

36%. Additionally, approximately half of the sample scored in the ‘no’ or ‘mild’ 

impairment categories in QOL at follow-up; highlighting the positive impact bariatric 

surgery has for most patients. 

The average percentage of EWL was 46%, and just over half (54%) of 

participants lost at least 40% EWL. These figures are in line with the literature in terms 

of expected amount of weight loss associated with the LAGB procedure (Chang et al., 

2014; O’Brien, MacDonald, Anderson, Brennan, & Brown, 2013). Analyses revealed 

that the criterion of ‘≥40% EWL’ was significantly associated with a clinically 

significant change in QOL. Individuals who achieved at least 40% EWL were more 

likely to have had a clinically significant change in QOL, compared to the participants 

who did not achieve at least 40%EWL.  

Results of the linear regression are in line with the findings reported by 

Warkentin et al. (2014) with both studies finding that 17%TWL was the predicted 

weight loss threshold required to achieve a clinically significant change in QOL. In 

terms of EWL, 50% was found to be the equivalent, suggesting that in order to be 

confident that patients will achieve a clinically significant change in QOL the cut-off 

should remain at ≥50%. The results are also in line with findings from Ooi et al. (2016) 
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who found that 10-15% TWL was sufficient for improvement in ALT levels in bariatric 

surgery patients with non-alcoholic fatty liver disease.  

 The strengths of this study include the prospective design and the long-follow up 

time of 4 to 5 years. However, this study also had several limitations that should be 

considered when interpreting the results. The sample size was relatively small, and there 

is also the possibility of self-selection bias as the mean BMI of patients that were 

willing to participate in the follow-up study was significantly lower than non-

participants at 12-18 month follow-up; suggesting that more successful patients were 

more willing to participate in further research. The majority of patients who took part in 

this study were of Caucasian ethnicity and had an LAGB procedure, which limits the 

generalizability of these findings to other populations and procedures. Unfortunately 

there were not enough SG patients to compare their results to LAGB patients, and 

therefore were unable to determine the effect of the procedure in this study. Another 

potential limitation is the use of self-report weights for the follow-up. However, there is 

evidence to show that there is a high degree of agreement between self-report and 

measured weight in bariatric surgery candidates (Christian, King, Yanovski, et al., 

2013; White, Masheb, Burke-Martindale, Rothschild, & Grilo, 2007; Lin, DeRoo, 

Jacobs, & Sandler, 2012).  

 

Conclusions 

Together the results indicate that the criterion of ‘≥50% EWL’ is not necessary 

for clinically significant change but that it greatly increases the odds of achieving a 

clinically significant change in QOL, and therefore should remain as the cut-off for 

‘success’ in terms of QOL. In a clinical sense, it is encouraging that the majority of 

patients in this study that achieved 40%EWL also achieved a clinically significant 

change in QOL. However, on its own this finding does not warrant a change to the 
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current classification convention. Results of this study support the finding by Warkentin 

et al., that 17%TWL predicts clinically significant change in QOL. The replication of 

their results with a longer follow-up period suggests that QOL is relatively stable from 2 

to 5 years following surgery. 
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Chapter 3 

Psychological Predictors of Weight Loss Four Years after Bariatric Surgery 

Bariatric surgery is an effective weight loss tool for the majority of patients who 

undergo it (Maggard et al., 2005). However, there remains a significant minority for 

whom it is not effective. It is estimated that approximately 20-30% of patients either do 

not lose a substantial amount of weight or regain the weight lost  in a short amount of 

time (i.e., 18 months to 2 years; Odom et al., 2010; Maggard et al., 2005). This has led 

to a significant amount of research into pre-operative predictors of weight loss 

following bariatric surgery. As the rates of surgical or medical complications associated 

with bariatric surgery are much lower than the rates of treatment failure, it is thought 

that there are psychological factors that could identify individuals who are at risk of 

having a poor weight loss outcome following surgery. This would allow treatment 

providers to better determine which surgical procedure may be most suitable for 

particular patients, or which patients may require more psychological support before or 

after surgery, or perhaps identify those not suitable for surgery. 

A systematic review of potential pre-operative predictors by Livhits et al. (2012) 

found that the evidence for many psychological predictors of weight loss following 

bariatric surgery remains unclear. They found that the evidence was suggestive of a 

relationship between the presences of personality disorders and post-operative weight 

loss. Psychological factors for which the evidence of a relationship was unclear, 

included: binge eating, sweet eating, hunger, emotional eating, depression, anxiety, 

sexual abuse, self-esteem, alcohol use/abuse, and other psychiatric disorders.  

There is conflicting evidence for all of the psychological factors listed above, 

with some studies finding a negative or positive effect of a preoperative variable on 

weight loss outcomes, while others find there is no effect. There are several 
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methodological issues that have impacted the ability to definitively identify whether 

these psychosocial factors predict weight loss outcomes after bariatric surgery or not. 

These problems include the use of, short follow-up time periods, non-validated 

measures, and differing definitions of psychological predictors; creating difficulties in 

determining the impact (if any) that preoperative psychological factors may have on 

weight loss outcomes following surgery. Additionally, most of the studies have focused 

on one or two predictors, and as indicated by some of the few studies that have 

investigated more (e.g., de Zwaan et al., 2011; Lanyon & Maxwell, 2007), it may be 

that it is the combination of certain factors that has a predictive effect.   

Background for the Current Study 

A study published as a part of a doctoral thesis by Davis (2012) investigated a 

large number of pre-operative psychological predictors of weight loss following 

bariatric surgery at short-term follow-up (12-24 months following surgery). He found 

that there were two broad psychological factors that predicted weight loss. The first 

factor was termed “general psychological well-being” and encompassed scores on 

measures of depression, anxiety, stress, self-esteem, and mood intolerance. The second 

factor related to a pattern of ‘eating in response to distress’, and was a combination of 

scores on measures of emotional eating, mood intolerance, and eating-specific self-

efficacy (specifically, eating in response to negative emotions and physical discomfort). 

The current study aimed to extend the Davis (2012) study by determining 

whether there are psychological factors that predict weight loss outcomes at longer-term 

follow-up (i.e., 2 - 8 years). It also aimed to ascertain whether the baseline 

psychological factors found by Davis, that predicted weight loss at 12-24 months 

follow-up, continue to predict weight loss at longer term follow-up.  
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Method 

Design and Procedures 

This prospective longitudinal study assessed a sample of the patients who were 

recruited for the Davis (2012) study. Details of the sample are provided in the next 

section. Participants completed an assessment prior to surgery (t 0) and weight data 

were collected at 12-24 months after surgery (t 1), and again 6-8 years after surgery (t 

2).  Baseline assessments were conducted approximately 4 to 6 weeks before surgery 

and took place between March 2008 and August 2010. Collection of weight data for t 1 

was completed in 2011, and weight data collection for t 2 was completed in 2016.  

The baseline assessment consisted of a clinical interview and a battery of self-

report questionnaires. The clinical interview was conducted by a clinical psychologist or 

doctoral level clinical psychology students trained in the clinical interview 

administration. Follow up weight data were measured by health professionals at 

Western Surgical Health as a part of regular clinic appointments. The last recorded 

weight on the database was used for t 2. Although patients are encouraged to attend 

routine appointments on a yearly basis, there was a significant proportion who did not. 

Consequently, there is variation in the length of follow-up and not all patients had data 

available. 

Participants 

Participants for the current study comprised 171 patients who underwent LAGB 

(see Flow Chart for details). At the time of the Davis (2012) study, there were 152 

eligible patients who had reached at least 12 months after surgery and were included in 

that study. However, by longer term follow-up there were additional patients who had 

reached at least 24 months after surgery, and also met the other eligibility criteria; 
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hence, the current study’s sample is slightly larger. Consequently, there are some 

participants that were not included in both studies, although there was a large degree of 

overlap between the Davis and the current study’s sample. Patients who had SG were 

excluded in the Davis study, and therefore excluded for this study so that the results 

could be compared. Some patients were missing baseline data for some measures and 

therefore the sample size is reported for each analysis. 

 Participants in the current study were mostly female (80.1%; n = 137), and had 

an average age baseline of 45.99 (SD = 12.36) years. The average length of time from 

surgery to follow-up was 53.04 months (SD = 20.13; 4.42 years), and ranged from 24 to 

95 months. 

All participants were patients of Western Surgical Health (WSH; formerly 

Circle of Care) a private bariatric surgery clinic in Perth, Western Australia. The study 

was approved by The University of Western Australia Human Research Ethics 

Committee. All participants gave written informed consent. 
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Figure 1.  Flow chart of participant recruitment and drop out. 
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Measures 

Demographic variables and weight history. The Weight and Lifestyle 

Inventory (WALI; Wadden & Foster, 2006) is a self-report questionnaire used to elicit 

and organise information regarding patients’ weight and dieting histories, weight loss 

goals, eating and physical activity behaviors, psychosocial well-being, and current life 

stressors. It has been shown to have adequate to good test-retest reliability (r = .50 - .98) 

(Wadden et al., 2006).  

Psychological measures 

The Mini-International Neuropsychiatric Interview (MINI, Version 5.0: Sheehan 

et al., 1998) is a structured clinical interview that assesses the presence (i.e., current or 

lifetime) of psychiatric disorders according to DSM-IV criteria. The diagnostic category 

modules used in the current study included: major depressive episode, dysthymia, 

suicidality, manic episode (including hypomanic episode), panic disorder, agoraphobia, 

social phobia, and generalized anxiety disorder. The MINI has good inter-rater 

reliability (r = .88 – 1.0) and test-retest reliability (r = .76 – .93) (Lecrubier et al., 1997), 

and compares well against other diagnostic interviews (i.e., SCID and CIDI; Sheehan et 

al., 1997). 

 The Eating Disorder Examination (EDE, 12th ed.; Fairburn & Cooper, 1993) is a 

semi-structured interview which includes four subscales (i.e., Restraint, Eating Concern, 

Shape Concern, & Weight Concern), as well as additional diagnostic items that assess 

specific behavioural symptoms (e.g., frequency of binge eating). Items are rated by the 

interviewer on a scale of 0 to 6 according to frequency over a 28-day period. The 

diagnostic items assess overeating and compensatory behaviours (e.g., laxative misuse) 

and are rated for severity and frequency. The EDE is widely considered to be the gold 

standard in measuring eating psychopathology. It has been shown to have test-retest 
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reliability coefficients between .50 - .97, and excellent inter-rater reliability (ρ = .90 – 

1.0; Rizvi, Peterson, Crow, & Agras, 2000; Rosen, Vara, Wendt, & Leitenberg, 1990), 

and internal consistency coefficients between .68 - .78 (Beumont, Kopec-Schrader, 

Talbot, & Touyz, 1993), good criterion and construct validity (Berg, Peterson, Frazier, 

& Crow, 2012).  

Self-report questionnaire measures  

The Depression Anxiety and Stress Scales -21 (DASS-21; Henry & Crawford, 

2005) measures the severity of depressive, anxiety, and stress-related symptoms. Higher 

scores indicate a greater severity of symptoms. The DASS has been shown to have good 

internal consistency (α = .82 -.93; Henry & Crawford, 2005), and to have adequate 

convergent and divergent validity with other measures of health and well-being such as 

the SF-8 Physical and Mental Health Component Scores and the Rosenberg Self Esteem 

Scale (Sinclair et al., 2012). 

The Rosenberg Self-Esteem Scale (RSS; Rosenberg, 1979) is a well-established 

and widely used measure of global self-esteem. It consists of 10 items that are rated 

along a 4-point Likert-type scale and is scored by summing the responses to these 10 

items. Higher scores indicates higher self-esteem. It has excellent internal consistency 

(α = .91; Sinclair et al., 2012), and good test-retest reliability (r > .85; Grilo, Masheb, 

Brody, Burke-Martindale, & Rothschild, 2005). 

The Tolerance of Mood States (TOMS) Scale (Allen, McLean, & Byrne, 2012) 

is an 11-item scale, which measures an individual’s tendency to engage in maladaptive 

behaviours when confronted with intense emotions. Respondents are asked to rate on a 

5-point Likert scale how likely they are to respond with general and eating-related 

behaviours (e.g., go on an eating binge) when they experience strong emotions. The 

TOMS has been shown to have good internal consistency (α = .74 - .81) and good 
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convergent and divergent validity with other eating and distress tolerance measures 

(Allen, 2009; Allen et al., 2012). 

The Dichotomous Thinking in Eating Disorders Scale (DTEDS; Byrne, Cooper, 

& Fairburn, 2004) measures the degree to which an individual has a dichotomous or 

“all-or-nothing” thinking style. It consists of 11-items which assess eating-specific (4 

items) and general aspects (7 items) of dichotomous thinking. Respondents indicate 

how true each statement (e.g. I think of food as either “good” or “bad”) is of their 

thinking over the past month, on a four-point Likert scale. Internal consistency has been 

shown to be between .79 - .86 in eating disordered and overweight/obese samples, and it 

displays good criterion validity (Byrne, Allen, Dove, Watt, & Nathan, 2008).  

The List of Threatening Experiences Questionnaire (LTE-Q; Brugha, 

Bebbington, Tennant, & Hurry, 1985) is a measure of stressful life events. It lists 12 

categories of major life events and respondents indicate whether or not they experienced 

each life event category over the past 12 months. The number of items endorsed is the 

total score. The LTE-Q has shown good test-retest reliability (Cohen’s kappa = .63 - 

.90) and concurrent validity (sensitivity = .89, specificity = .74) (Brugha & Cragg, 

1990). 

Eating-related measures (self-report) 

The Dutch Eating Behaviour Questionnaire (DEBQ; van Strien, Frijters, 

Bergers, & Defares, 1986) is a widely used 33-item measure which assesses the 

tendency to eat in response to emotional stimuli, sensory cues, and to restrict or not eat. 

The Emotional Eating subscale consists of 13 items and the External Eating subscale 

consists of 10 items. The Restraint subscale was not included in this study. The DEBQ 

subscales have been shown to have good internal consistency (α = .80 - .95) (van Strien 

et al., 1986), and construct validity (Wardle, 1987). 
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The Weight Efficacy Life-style Questionnaire (WELS; Clark, Abrams, Niaura, 

Eaton, & Rossi, 1991) measures self-efficacy judgments about eating behaviour. 

Participants are asked to rate their confidence about being able to successfully resist the 

desire to eat in different situations, using a 10-point scale. There are five 4-item 

subscales that relate to different types of situations: Negative Emotions, Availability, 

Social Pressure, Physical Discomfort, and Positive Activities. Higher scores indicate a 

greater level of eating-related self-efficacy. The WEL has good internal consistency (α 

= .70 - .90), as well as factorial and convergent validity (Clark et al., 1991). 

The Food Frequency Questionnaire (FFQ; Ireland et al., 1994) is a validated 

measure (Hodge, Patterson, Brown, Ireland, & Giles, 2000) that was developed to 

assess the nutritional intake of an Australian population. A small subset of the 

questionnaire was used in this study to assess the frequency that sweet foods are eaten, 

and is similar to the subset used by Hudson et al. (2002). Respondents were asked to 

rate how often they consume nine types of sweet foods or beverages from “never” (1) to 

“3 or more times per day” (10). Ratings were summed to provide a score from 9 (no 

sweet eating) to 90 (maximum frequency of sweet eating). 

Health behaviour measure (self-report) 

The International Physical Activity Questionnaire (IPAQ; Craig et al., 2003) is a 

7-item measure which assesses the amount of time spent being physically active in the 

previous 7 days. Respondents report the number of days and amount of time spent 

engaged in walking, moderate-intensity activity (e.g., bicycling at a regular pace, 

doubles tennis), and vigorous-intensity activity (e.g., digging or aerobics). Each level of 

activity is weighted according to energy expenditure. This measure has good test-retest 

reliability (ρ = .80), and criterion validity (ρ = .30) (Craig et al., 2003). 

Weight and height  
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Weight and height were measured by medical professionals at the WSH clinic 

during the pre-operative assessment and at follow-up clinic appointments. For those 

patients that did not have a clinic measurement of >24 months after surgery available at 

follow-up, self-reported weight was used (n = 27). The main weight loss outcome used 

was percentage of excess weight loss (%EWL), and was calculated using an ideal body 

weight of BMI 25 kg/m².  

Statistical Analyses  

Skewed distributions were transformed for significance tests (descriptive 

statistics report the untransformed data). A Log transformation was used for the 

following scales or subscales: The DASS subscales, the LTE-Q total score, and the 

Eating Concern and Restraint subscales of the EDE.  

 The relationships between self-report variables and %EWL were assessed using 

univariate Pearson correlations. Dichotomous variables that were generated by the 

MINI and EDE (i.e., the presence or absence of a diagnosis) were examined using 

independent samples t-tests. Effect sizes were calculated using Hedge’s g, as the groups 

differed in size. Pearson’s correlations were also used to examine the relationships 

between predictor variables. 

 Variables that were significantly correlated with %EWL were entered into an 

exploratory factor analysis (EFA), due to high collinearity between variables. Two 

EFAs were conducted. The first used only the variables that were reported in the Davis 

study. The second EFA used the variables that were found to significant at 2-8 years. 

Factor scores for both analyses were calculated for each participant using the regression 

method with Anderson-Rubin adjustment (Field, 2009). These scores were then entered 

into three separate hierarchical multiple regression as predictors of %EWL.  
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Results 

Demographic and weight data from the Davis study and the current study are 

presented in Table 1. On average, participants lost 34.18% (SD = 27.73) of their excess 

weight at long-term follow-up (t 2; n = 171). This compared to 42.88% EWL at 12-24 

months post-surgery (n = 153)3. A paired samples t-test revealed that the difference 

between mean %EWL at the two follow-up time points was significant, t (152) = 5.11, p 

<.001, indicating a statistically significant amount of weight regain. At the t 2 follow-up 

participants ranged from losing 134% of their excess weight to gaining 15% of their 

pre-surgery weight. The length of follow-up for t 2 ranged from 24 - 95 months (2 – 

7.92 years) after surgery, with a median of 4.25 years. 

Table 1 

Demographic and Weight Data at Baseline of t 1 and t 2 Participants 

 Baseline (n = 171)  1 -2 year 

Follow-up (n = 

152) 

2 – 8 year Follow-

up  (n = 171)  

Gender                                  Female                                                              80.1% (137) - - 

Male 19.9% (34) - - 

Age (years)  45.99 (12.15) - - 

Met criteria for a mood 

or anxiety disorder  

Current 18.7% (29) - - 

 Lifetime 43.2% (67) - - 

BMI  41.96 (6.86) 34.9 (6.4) 36.55 (7.26) 

Weight (kg) 116.88 (21.56) 97.3 (19.7) 101.89 (21.86) 

Months since surgery - 20.5 (5.6) 53.04 (20.13) 

    

Associations between Predictor Variables and %EWL 

                                                           
3 The average mean weight loss reported by Davis at 1 – 2 year was 45.1% (SD = 25.5), using a 

slightly different sample. 
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 The relationship between weight loss (as %EWL) at 2 – 8 years after surgery, 

and the presence or absence of psychological disorders and eating behaviours at 

baseline, was tested using independent samples t-tests (see Table 2). There were no 

statistically significant differences between the mean amount of %EWL for participants 

with or without psychological disorders, symptoms of psychological disorders, or the 

eating behaviours tested. This corresponds with the findings by Davis (2012), which are 

also shown in Table 2. There was a moderate effect of the presence of an anxiety 

disorder at baseline (g = -.45), though the difference in weight loss between the two 

groups did not reach significance. 
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Table 2 

Association between Weight Loss and the Presence or Absence of Psychological Disorders and Eating Behaviours Assessed at Baseline 

 At 1-2 years Follow-up  At 2-8 years Follow-up 

  Mean %EWL (SD)  Mean %EWL (SD) p Effect Size (CI) 

 n % With 

Condition 

(n) 

With 

Condition 

Without 

Condition 

n % With 

Condition 

(n) 

With 

Condition 

Without 

Condition 

  

Depressive disorder  144    155      

     Current  9.2 (14) 35.2 

(22.1) 

45.6 

(25.2) 

 5.81 (9) 37.34 

(34.33) 

34.20 

(26.33) 

0.73 0.12 (-.56, .79) 

     Lifetime  38.9 (56) 42.4 

(22.8) 

46.0 

(26.4) 

 38.06 (59) 29.97 

(25.40) 

37.65 

(26.81) 

0.11 -0.29 (-.62, .04) 

Anxiety disorder      155      

      Current  16.7 (24) 36.4 

(20.0) 

46.3 

(25.7) 

 14.84 (23) 26.75 

(26.42) 

35.71 

(26.42) 

0.14 -0.45 (-.90, .00) 

      Lifetime  17.4 (25) 36.2 

(19.6) 

46.4 

(25.8) 

 15.61 (26) 26.62 

(26.67) 

36.38 

(26.57) 

0.11 -0.37 (-.79, .06) 

Any depressive or anxiety 144    155      

     Current  21.5 (31) 37.9 

(19.8) 

46.5 

(26.1) 

 17.42 (27) 28.39 

(28.55) 

35.64 

(26.27) 

0.20 -0.27 (-.69, .15) 

     Lifetime  43.1 (62) 42.0 

(22.3) 

46.6 

(26.9) 

 43.23 (67) 30.47 

(23.13) 

37.35 

(27.81) 

0.11 -0.26 (-.58, .05) 

More than one disorder¹  - - - 155 12.90 (20) 26.00 

(29.51) 

35.61 

(26.25) 

0.20 -0.36 (-.83, .11) 
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Episodes of over eating  143    154      

Objective binge  11.2 (16) 42.0 

(30.4) 

45.0  

(24.5) 

 9.09 (14) 33.15 

(33.15) 

34.55 

(26.24) 

0.86 -0.05 (-.60, .50) 

Subjective binge  1.4 (2) NA NA  1.95 (3) 14.72 

(43.32) 

34.82 

(26.46) 

0.20 -0.75 (-1.89, 

.40) 

Objective overeating  46.2 (66) 41.4 

(22.8) 

47.6 

(26.8) 

 45.45 (70) 34.55 

(24.00) 

34.33 

(29.09) 

0.96 0.01 (-.31, .33) 

Any episode of overeating  51.0 (73) 42.9 

(23.8) 

46.6 

(26.4) 

 52.90 (81) 34.06 

(26.70) 

34.83 

(27.11) 

0.86 -0.03 (-.34, .29) 

¹ The presence of more than one psychological disorder was not assessed by Davis. 

Effect size is Hedge’s g
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The associations between the pre-surgery self-report predictor variables and weight 

loss were generally stable from 1-2 years post-surgery to 2-8 years, as shown in Table 3. All 

of the variables that were found to be significant by Davis were still significant at 2-8 years. 

There were six additional variables that were found to have a significant relationship with 

weight loss at the later follow-up period, which were not found to significant at the earlier 

follow-up. These variables included the LTE-Q total score, the Availability and Positive 

Activities subscales of the WELS, Sweet Eating score (FFQ), Physical Activity (IPAQ), and 

the Eating Concern subscale of the EDE. Lower levels of weight loss were significantly 

associated with having a higher number of negative life events, eating more sweet food, and 

higher levels of eating concern. Higher levels of weight loss were significantly associated 

with having higher levels of confidence not to overeat when food is available or during 

positive activities, and with higher levels of physical activity.  

 

Table 3 

Correlations between %EWL and Pre-Surgery Psychological Variables at t 1 and t 2 

 At 1 -2 years Follow-up At 2 – 8 years Follow-up 

 Mean (SD) r  %EWL Mean (SD) r  %EWL 

DASS      

     Depression  7.9 (9.4) -.391† 7.88 (8.32) -.367† 

     Anxiety  6.6 (7.5) -.350† 6.44 (7.14) -.286** 

     Stress  10.7 (9.4) -.323** 10.68 (8.6) -.287** 

RSS      

     Total Self-Esteem  19.6 (5.6) .305** 19.83 (5.64) .369† 

TOMS      

     Mood Tolerance  27.1 (5.6) -.307** 27.38 (5.71) -.166* 

DTEDS      

     Eating  2.8 (0.7) -.127 2.85 (.74) -.119 

     General  2.3 (0.7) -.149 2.29 (.70) --.118 

LTE-Q      

     Negative Life Events  1.9 (1.9) -.165 1.96 (1.88) -.189* 

WELS      
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     Negative Emotions  19.5 (8.9) .220* 19.29 (9.06) .201* 

     Availability  17.9 (8.8) .117 17.63 (8.50) .151* 

     Social Pressure  21.4 (9.2) .102 21.27 (9.00) .104 

     Physical Discomfort  24.2 (7.9) .248* 23.83 (7.93) .20* 

     Positive Activities  23.8 (8.1) .168 23.32 (8.37) .16* 

DEBQ      

     Emotional Eating  2.7 (0.9) -.310** 2.76 (.93) -.182* 

     External Eating  3.1 (0.7) -.164 3.23 (.66) -.131 

FFQ      

     Total Sweet Eating    33.8 (11.7) -.142 33.26 (10.68) -.166* 

IPAQ     

     Total Physical Activity  2990.5 

(4297.8) 

.133 2727.52 

(4145.51) 

.180* 

 

EDE     

     Restraint  2.0 (1.3) -.051 1.41 (1.22) -.027 

     Eating Concern  1.5 (1.4) -.098 .94 (1.17) -.153* 

     Weight concern 3.4 (1.1) -.106 2.95 (1.42) -.097 

     Shape Concern  3.9 (1.1) -.052 3.3 (1.67) -.077 

     Global  2.7 (0.9) -.091 2.15 (1.04) -.11 

*Significant at the .05 level, **Significant at the .01 level, †Significant at the .001 level 

 

 

Associations between Predictor Variables 

The relationships between the variables that were significantly correlated with %EWL 

were examined in a correlation matrix (see Table 4). The correlation coefficients reported by 

Davis for the 1-2 year follow-up were similar to those found at longer term follow-up. Most 

variables were highly and significantly correlated with each other suggesting substantial 

multicollinearity, with three exceptions. The Sweet Eating variable, the Life Events variable, 

and the Physical Activity variable, all had low correlations with the other variables (r ≤ .32) 

(Field p.648, 2009), and were therefore not included in the subsequent factor analysis., but 

were included in the regression analyses.
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Table 4 

Intercorrelations between pre-surgery self-report predictor variables at 1-2 years (in bold) and at 2-8 years follow-up 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Depression ¹ ² 1 .65† .74† .60† .51† -.44† .32† -.45†       

2. Anxiety ¹ ² .53† 1 .58† .42† .47† -.34† -.31** .41†       

3. Stress ¹ ² .68† .52† 1 .62† .62† -.44† -.30** .48†       

4. Self-esteem ¹ ² -.59† -.26** -.51† 1 .52† -.51† -.34** .54†       

5. Mood Tolerance ¹ ² .51† .33† .59† -.58† 1 -.43† -.33** .65†       

6. Negative Emotions ¹ ² -.47† -.28** -.39† .50† -.44† 1 .78† -.70†       

7. Physical Discomfort ¹ ² -.38† -.23* -.26** .30** -.32† .77† 1 -.61†       

8. Emotional Eating ¹ ² .43† .34† .43† -.50† .63† -.67† -.51† 1       

9. Life events ² .17 .28** .32† -.23* .21* -.12 -.07 .20* 1      

10. Availability  ² -.29** -.23* -.30** .22* -.24** .70† .68† -.40† -.19* 1     

11. Positive activities  ² -.34† -.19* -.22* .36† -.27** .74† .80† -.45† -.13 .73† 1    

12. Sweet Eating ² .09 .17 .02 -.07 .05 -.17 -.20* .14 .16 -.15 -.24** 1   

13. Physical Activity ² -.27** -.19* -.14 .04 -.06 .21* .32† -.17 -.06 .19* .30** -.15 1  

14. Eating Concern ² .49† .25** .46† -.49† .51† -.42† -.34† .46† .38† -.29** -.34† .17 -.18 1 

¹ Indicates a variable that was significantly correlated with %EWL at t 1, ² Indicates a variable that was significantly correlated with %EWL at t 2 

*Significant at the .05 level, **Significant at the .01 level, †Significant at the .001 level
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Factor Analysis  

 Two exploratory factor analyses were conducted. To determine whether the 

variables loaded onto two factors in the same pattern as found by Davis (2012), in the 

first EFA only the variables found to be significant at 1 – 2 years follow up were 

entered. For the second EFA the variables that were found to be significant at 2 – 8 

years were entered, excluding the Sweet Eating, Life Events, and the Physical Activity 

variables as previously mentioned.  

 Missing data was imputed using multiple imputation. Little’s MCAR test χ² (67) 

= 45.59, p = .979, indicated that the data was missing completely at random and that 

multiple imputation was appropriate. Reported scores are the mean of five iterations.  

 The DASS subscale scores (depression, anxiety, and stress), the TOMS total 

score, the RSES, and WEL subscales (negative emotions, and physical discomfort) were 

entered into a principal component analysis with orthogonal rotation (Varimax). The 

KMO was .797 indicating that the sample was appropriate. Bartlett’s test of sphericity 

indicated that the correlations between items were large enough for PCA, χ² (28) = 

632.82, p < .001. Two components had eigenvalues greater than 1. These two factors 

accounted for 65.55% of the total variance (34.64 and 30.9) respectively) after rotation. 

Factor loadings that were reported by Davis at 1-2 years, and for the 2-8 years follow-

up, are displayed in Table 5. The variables loaded on the two factors in a similar pattern 

at the two time points. Mood Tolerance was the only factor to cross load to a significant 

degree. Generally though, as suggested by Davis (2012) the loadings indicated that 

factor one related to a general psychological wellbeing, and factor two relates to eating 

in response to distress. 
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Table 5 

Factor Loadings for Predictor Variables at 1-2 years and 2-8 years Follow-up 

 1-2 years 2-8 years 

 Factor 1 Factor 2 Factor 1 Factor 2 

Depression .860 - .777  - 

Anxiety .845 - .678  - 

Stress .811 - .848  - 

Self-esteem -.660 - -.611  - 

Mood Tolerance .593 .500 .628  .431  

Negative Emotions - -.913 - -.881  

Physical 

Discomfort 

- -.867 - -.868  

Emotional Eating - .820 - .706  

Note Loadings <.4 are supressed. 

A second PCA was used to explore the factor structure of the variables that were 

significantly related to weight loss at 2 – 8 years follow-up, and were highly correlated 

with other pre-operative predictor variables. The Eating Concern (EDE) subscale score, 

and the Positive Activities and Availability (WEL) subscale scores were included in the 

analysis. The Negative Life Events, Physical Activity, and Sweet Eating variables were 

not included, as mentioned previously, as they did not correlate highly with the other 

variables. 

Analysis revealed that the data were appropriate, KMO .846, Bartlett’s test of 

sphericity χ² (55) = 1030.74, p < .001.  Two factors were extracted. Together they 

explained 63.13% of the variance (32.95 and 30.18 respectively) which is slightly less 

than the previous model. Factor loadings are shown in Table 6. The variables that 

loaded on factor one, again appeared to represent general psychological wellbeing, 

while, factor two appeared to reflect eating-related self-efficacy. The Emotional Eating 

(DEBQ) variable cross-loaded on to both factors. 
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Table 6 

Factor Loadings for Predictor Variables at 2-8 years Follow-up 

 2 – 8 years Follow-up  

 Factor 1 Factor 2 

Depression .787 - 

Anxiety .570 - 

Stress .792  - 

Self-esteem -.734  - 

Mood Tolerance .770  - 

Eating Concern  .604  - 

Emotional Eating .583  .457 

Negative Emotions - .817  

Physical Discomfort - .881  

Availability - .847 

Positive Activities - .892  

Note Loadings <.4 are supressed. 

Predictors of Weight Loss 

The factor scores generated by the first PCA were entered into a hierarchical 

linear regression analysis, which revealed that Factor 1 (Psychological Well-being) was 

a significant predictor of weight loss at 2-8 years follow-up, F(1, 168) = 17.36, p < .001, 

adjusted R² = .09. However, as indicated by the adjusted R², only 9% of the variance in 

%EWL could be predicted by the Psychological Well-being factor. Adding factor two, 

the Eating in Response to Distress factor, did not significantly add to the predictive 

power of the model, R² change = .018, p = .08. This contrasts with Davis’s results which 

found that both factors accounted for a significant amount of the %EWL variance. See 

Table 7. 
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Table 7 

Beta Weights and Standard Errors for Factor Scores as Predictors of Excess Weight 

Loss 

1 – 2 years Follow-up β B  SE R² Change 

 Block 1    .138† 

 Psychological Well-being -.091† - .023  

 Block 2    .034* 

 Psychological Well-being  -.087† - .022  

 Eating Response -.054* - .027  

2 - 8 years Follow-up β B B SE R² Change 

 Block 1    .094† 

 Psychological Well-being -0.31 † -8.47  2.14  

 Constant  34.04  2.03  

 Block 2    .018 

 Psychological Well-being  -0.31 † -8.47 2.12  

 Eating Response -0.01 3.72  2.12  

 Constant  34.04 2.02  

Significance level * p < .05, † p < .001, the unstandardised Beta score was not reported 

by Davis. 

In order to determine whether the variance in %EWL that was predicted by the 

psychosocial factors is over and above the variance predicted by age, baseline BMI, 

gender, and length of follow-up, another regression analysis was conducted (see Table 

8). 
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Table 8 

Beta Weights and Standard Errors for Factor Scores as Predictors of Excess Weight 

Loss Controlling for Potential Confounding Factors 

2 - 8 years Follow-up β B B SE R² Change 

 Block 1    0.07* 

 Age 0.04 0.09 0.17  

 Baseline BMI -0.21** -0.87 0.31  

 Gender 0.11 7.67 5.32  

 Length of follow-up 0.09 0.12 0.11  

 Constant  53.78 18.36  

 Block 2    0.10† 

 Age 0.01 -0.03 0.17  

 Baseline BMI -0.16* -0.66 0.30  

 Gender 0.15* 10.22 5.15  

 Length of follow-up 0.08 0.11 0.10  

 Psychological Well-being -0.30† -8.32 2.18  

 Eating Response 0.12 3.39 2.15  

 Constant  48.74 17.87  

Significance level * p < .05, ** p < .01, † p < .001. 

Together the variables entered in Block 1 significantly predicted %EWL, F(4, 

164) = 3.02, p < .05. Of the four potential confounding variables, only Baseline BMI 

was a significant predictor. Adding the two factor scores, Psychological Well-being and 

Eating Response, significantly improved the predictive ability of the model, R² Change 

= .10, p <.001. Psychological Well-being was the strongest predictor of %EWL, F(6, 

162) = 5.33, p < . 001, adjusted R² = .13. 

A third hierarchical linear regression analysis was conducted (see Table 9), 

again controlling for age, gender, baseline BMI, and length of follow-up, to test the 

variables that were found to be associated with %EWL at 2-8 years follow-up. The two 
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composite scores, Psychological Wellbeing and Eating Self-Efficacy, from the second 

PCA, as well as the Life Events, Sweet Eating, and Physical Activity variables were 

entered in the second block. The first block of, age, gender, baseline BMI, and length of 

follow-up, significantly predicted %EWL, F(4, 164) = 3.02, p < .05. The second block 

was also significantly predictive of %EWL, F(9, 159) = 3.92, p < .001. Again, the two 

significant predictor variables were Baseline BMI and the Psychological Well-being 

composite score. Gender was also a significant predictor of %EWL. Together the 

variables entered in block 2 accounted for an additional 11% of variance than the 

variance that was accounted for by baseline BMI, age, gender, and length of follow-up. 

Thus, lower levels of psychological well-being, a higher BMI at baseline, and being 

male, all predicted lower levels of %EWL. 
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Table 9 

Beta Weights and Standard Errors for Factor Scores as Predictors of Excess Weight 

Loss 

2 - 8 years Follow-up β B B SE R² Change 

 Block 1    0.07* 

 Age 0.04 0.09 0.17  

 Baseline BMI -0.21** -0.87 0.31  

 Gender 0.11 7.67 5.32  

 Length of follow-up 0.09 0.12 0.11  

 Constant  53.78 18.36  

 Block 2    .11** 

 Age 
-0.01 

-0.01 0.17  

 Baseline BMI  
-0.17* 

-0.69 0.31  

 Gender 
0.15* 

10.47 5.25  

 Length of follow-up 
0.09 

0.12 0.10  

 Psychological Well-

being 
-0.25** 

-6.94 2.49  

 Eating Self-Efficacy 
0.05 

1.48 2.11  

 Life Events 
-0.10 

-10.66 9.20  

 Sweet Eating 
-0.09 

-0.24 0.21  

 Physical Activity 
-0.07 

0.06 0.07  

 Constant  58.15 21.09  

Significance level * p < .05, ** p < .01, † p < .001 

Discussion 

The aims of this study were to determine whether there are psychological factors 

that predict weight loss outcomes following bariatric surgery at longer-term follow-up 

(i.e., 2 - 8 years), and to ascertain whether the baseline psychological factors found by 

Davis (2012), that predicted weight loss at 12-24 months follow-up, continued to 

predict weight loss at longer term follow-up. Results showed that the ‘psychological 
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well-being-revised’ factor, which was a composite score on measures of depression, 

anxiety, stress, self-esteem, mood tolerance, emotional eating, and eating concern, was a 

significant pre-operative predictor of weight loss at longer term follow-up. However, 

the addition of the ‘emotional eating’ and ‘eating concern’ variables to the factor did not 

add to the predictive power of the model, indicating that they are less influential than 

the psychological factors of depression, anxiety, stress, self-esteem, and mood 

tolerance. 

The variable with the highest loading on the Psychological Well-being factor 

was stress, as measured by the DASS. This may indicate that individuals who 

experience high levels of stress prior to surgery may be less able to cope with the 

additional stress of the lifestyle changes associated with bariatric surgery. It was also 

found that scores on the negative life events measure were significantly associated with 

weight loss, but were not predictive of weight loss. Higher scores on this measure 

indicated that individuals have experienced a number of stressful life events in the 12 

months leading up to surgery. Therefore, it makes sense that they are also individuals 

who may have higher levels of stress, as measured by the DASS. The finding that scores 

on the negative life events measure were not predictive implies that an individual’s 

coping ability moderates the effect of stressful events. In other words, it is not the 

stressful event(s) in themselves which may impact outcome, but an individual’s 

capacity to cope with those events which is important. 

Of the variables tested, the depression and self-esteem variables were the most 

highly correlated with weight loss (r = -.367 and .369, respectively). As could be 

expected, these variables were also highly correlated with each other (r = -.59). Higher 

levels of depression were associated with lower levels of excess weight loss. This 

finding supports the results of studies by Legenbauer et al. (2011) and Colles et al. 
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(2008), which showed that preoperative depression was associated with lower levels of 

weight loss after surgery; but are in contrast to studies such as Kalarchian et al. (2015), 

which did not find an association between preoperative depression and postoperative 

weight loss. 

The finding that lower levels of self-esteem were associated with lower levels of 

excess weight loss, is supportive of the results from Delin, Watts, and Bassett (1995), 

but are contradictory to the results of the van Gemert et al. (1998) study. Van Gemert et 

al. found that patients with lower levels of self-esteem achieved greater levels of weight 

loss. It is not clear whether this difference is due to the different surgical procedures 

examined (i.e., gastric bypass and vertical banded gastroplasty vs. LAGB), the different 

measures used (i.e., the Dutch Shortened MMPI vs. RSES), or the statistical procedures, 

in which self-esteem was the only variable entered into a regression analysis on its own, 

while in the current study it formed a part of a composite variable. 

The variables that were statistically associated with EWL but were not 

predictive, included the sweet eating and physical activity variables. This indicates that 

when the other factors were considered, the effect of higher levels of sweet eating or 

higher levels of physical activity preoperatively were not significantly predictive. 

Wölnerhanssen et al. (2008) found that sweet eating prior to surgery was predictive of 

poorer outcome after LAGB surgery, but they had considered factors in addition to 

weight loss in determining outcome, which may have contributed to the different 

finding. Their sample was also larger (n = 380), which likely increased the statistical 

power to find an effect. 

In terms of physical activity, it appears that the level of physical activity prior to 

surgery does not greatly impact on weight loss following surgery, however it has been 
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shown that being physically active after surgery does have a significant positive impact 

on weight loss outcomes (Bond, Phelan, Wolfe, Evans, Meador, et al., 2008). In their 

study Bond et al. (2008) found that RYGB patients who became active after surgery had 

comparable weight loss and QOL outcomes as patients who remained active from pre- 

to post-surgery, and better outcomes than those who remained inactive. 

This study extends the findings of Davis (2012) by showing that psychological 

well-being is predictive of weight loss outcomes at both short- and longer-term follow-

up. The amount of variance that it accounted for was relatively small but was stable 

across time. In contrast to this, the ‘eating in response to distress’ factor scores, which 

were predictive of weight loss at short-term follow-up did not predict weight loss at 

longer term follow-up. This may mean that this pattern of eating pre-operatively may 

lead to slower weight loss in the short-term but does not have an effect on the degree of 

weight loss in the longer-term.  

Individuals that met diagnostic criteria for psychological disorders did not lose 

significantly less weight than individuals who did not meet criteria for psychological 

disorders. However, if patients reported more symptoms of depression, anxiety or stress, 

then there was a relationship with weight loss. This may indicate that symptom severity 

is more important than the presence or absence of a disorder. Much of the previous 

research, which has concluded that a pre-operative depression or anxiety does not have 

an effect on the degree of weight loss, defined depression or anxiety according whether 

or not an individual met diagnostic criteria.  

Although the presence of a diagnosis of anxiety (current) prior to surgery was 

not significantly associated with weight loss, there was a moderate effect of 

preoperative anxiety on weight loss at follow-up. It was the only significant effect size, 
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according to the confidence intervals, of the diagnostic variables tested. Anxiety has not 

been widely researched as a predictor of weight loss following bariatric surgery; 

perhaps because anxiety should, intuitively, have less of an effect than depression, 

which is more closely associated with weight. Research by de Zwaan et al. (2011) found 

that the presence of preoperative depression on its own did not predict weight loss, but 

that patients with both depression and anxiety lost less weight after surgery. Other 

studies have found that anxiety did not have an association with weight loss following 

bariatric surgery (Wolfe & Terry, 2006; Ryden, Karlsson, Sullivan, Torgenson, & Taft, 

2003). 

It may be that the combination of disorders is important. The current study 

found that a composite variable, that is, the psychological well-being factor, predicted 

weight loss. This lends support to the research by Lanyon and Maxwell (2007) and de 

Zwaan et al. (2011). Both studies found that a combination of psychological variables 

predicted weight loss outcome. Lanyon and Maxwell found that a composite variable of 

depression and stress predicted weight loss. While de Zwaan et al. found that patients 

with both depression and anxiety lost less weight after surgery. It may be that the 

burden of a combination of psychological distress or difficulties affects the ability of 

some individuals to comply with postoperative requirements. 

One of the strengths of this study is the length of follow-up. Few studies have 

been able to test the association between psychosocial factors and weight loss over a 

number of years. The majority of studies have follow up periods of two years or less. 

Additionally, this study was able to compare the results of short term follow up with 

longer follow up using the same sample. The difference in results found by this study 

between 1-2 year follow up and 2-8 year follow up highlights the problematic nature of 

interpreting studies with short-term follow ups. 
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This study also used of a wide range of validated measures to examine the 

association between psychosocial factors and weight loss. However, there were several 

limitations which should be considered when interpreting the results. Firstly, this study 

only relates to LAGB and cannot be generalised to all bariatric procedures. Secondly, it 

is possible that selection bias may have impacted the results, as not all patients returned 

to the clinic for regular appointments and therefore did not have follow-up weight 

measurements. It may be that individuals who did not return were very successful at 

losing weight and therefore did not feel the need to go back to the clinic for band 

adjustments and check-ups. Alternatively, there may have been patients who had not 

had a successful weight loss outcome and were reticent to return to the clinic.  

Although the sample was an adequate size overall, there were some variables 

which had low frequencies of observance, such as binge eating behaviour. Therefore, it 

may be that these variables have had an effect but there was insufficient statistical 

power to detect it. 

Lastly, this study did not assess for personality disorders, and is therefore unable 

to determine whether a personality disorder diagnosis or symptomatology is predictive 

of weight loss; or if there was an association between personality disorders and the 

general psychological well-being factor, that was found to be predictive of weight loss. 

Previous reviews of the literature have found evidence that is suggestive of an 

association between personality disorders and weight loss (Livhits, et al. 2012), 

indicating that there may be a negative impact of personality disorders on weight loss 

after bariatric surgery.  

Conclusions 
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The general psychological wellbeing of patients can have a negative effect on 

weight loss outcomes and should be assessed prior to surgery. Identification of patients 

experiencing high levels of depression, anxiety, stress, mood intolerance, low self-

esteem, and to a lesser degree, emotional eating, and eating concern, would allow the 

treating team to offer or recommended additional psychological support.  

Current guidelines state that better outcomes are achieved when a multidisciplinary 

team (i.e., psychologist, dietitian, exercise physiologist, bariatric physician) are 

involved (National Health and Medical Research Council, 2013). However, this does 

not always happen in practice. In the private system, which is where the majority of 

bariatric surgeries are undertaken in Australia, psychological assessments and 

consultations are often offered as an optional extra and incur additional fees, 

consequently many patients do not receive psychological care. 

This study adds to the literature that indicates the importance of psychological care. 

The most efficient way to assess the psychological wellbeing factor is yet to be 

determined and future research is needed to develop a psychometrically sound 

assessment tool.  

The results of this study and of the wider literature also indicate that psychological 

well-being should not be used to exclude patients from having surgery. Many patients 

with psychological difficulties still manage to lose significant amounts of weight, 

though it may be slightly less than patients with good psychological health. Reasons for 

poor outcomes are multifactorial 

Future research should focus on determining which factors may influence a patient’s 

response to surgery. For instance, finding out what factors are involved in whether 

unhelpful eating behaviours continue, or are ceased, will be important. This would 
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allow for more targeted support for patients who are at risk of having a poorer weight 

loss outcome. 
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Chapter 4 

Study 3: Testing the Cognitive Behavioural Model of Weight Regain 

 

In the bariatric surgery literature weight loss is commonly reported as an 

outcome measure. An equally important, but frequently neglected, outcome is weight 

regain. Patients who lose a great deal of weight only to put it back on again a short time 

later do not receive the full benefit to their health (Kopelman, 2007). Thus, weight 

regain is an important consideration in optimising health outcomes following bariatric 

surgery. The reason that weight regain is not often examined is mostly due to the 

increased length of time required and perhaps greater level of attrition from follow-up 

that is associated with it.  

Additionally, there is no agreed upon definition of what constitutes weight 

regain in the bariatric literature (Karmali et al., 2013). Thus, it is difficult to accurately 

determine the scale of the problem. Some of the definitions that have been used include: 

weight regain of >10kg from nadir (Bohdjalian et al., 2010); regaining >10% (Roslin et 

al., 2011) ≥15% (Odom et al., 2010) or ≥25 % (Cooper, Simmons, Webb, Burns, & 

Kushner, 2015) of total weight lost; and an increase in  ≥10 pounds from nadir 

(Heneghan, Yimcharoen, Brethauer, Kroh, & Chand, 2012). 

Despite the variation in definitions, it appears that a substantial minority of the 

patients who undergo bariatric surgery regain a significant amount of the weight that 

they had lost as a result of surgery. Studies have found that 15% to 37% of patients 

regain a significant amount of weight (Cooper et al., 2015; Bohdjalian et al., 2010; 

Odom et al., 2010) in the 2 to 7 years following surgery. The proportion of LAGB 

patients in the Swedish Obese Subjects study who did not lose >5% of their initial body 

weight at 10-year follow-up was 25% (Sjostrom et al., 2004). In the LABS study 19% 
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of LAGB patients lost less than 5% of initial body weight at three years following 

surgery (Courcoulas et al., 2013). These figures indicate there are a considerable 

number of patients who have compromised outcomes. 

Factors Associated with Weight Regain 

The reasons for weight regain following weight loss are multi-factorial. A 

systematic review of weight regain in the bariatric surgery literature outlined some of 

the factors that have been associated with weight regain following bariatric surgery 

(Karmali et al., 2013). These factors included: loss of dietary control, 

hormonal/metabolic imbalances, mental health problems, physical inactivity, and 

surgical factors. 

Loss of dietary control. It is a common misconception among the general 

public that patients who have had a bariatric surgical procedure are physically incapable 

of consuming the amount of food that would lead to weight regain. However, research 

has uncovered some of the mechanisms by which patients may regain weight. These 

include eating high-calorie soft food, objective or subjective binge eating, and grazing. 

The so-called “soft-calorie syndrome” is when patients avoid nutritious food because 

they can be difficult to tolerate due to the change to their anatomy (i.e., bread or meat 

that gets lodged in the pouch created by a gastric band), and therefore turn to high-

calorie soft foods, which are easier to consume (Sarwer, Dilks, & West-Smith, 2011). 

Patients have also reported objective or subjective binge eating following surgery 

(Kalarchian et al., 2002). It is thought that binge eating over time stretches the gastric 

pouch (Sarwer, et al., 2011) allowing for consumption of increasing larger amounts of 

food.  
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Another mechanism by which patients may regain weight is a pattern of 

‘grazing’, or eating small amounts over an extended period of time (Colles et al., 2008). 

In their study examining 129 gastric banding patients, Colles et al. found that those who 

showed a pattern of grazing had poorer percentage of weight loss at 12 months 

following surgery.  Currently, there are no known predictors which may help identify 

who is at risk of engaging in these eating behaviours following surgery. 

Hormonal/metabolic imbalance. There are very few studies that have 

examined the role of hormonal and metabolic factors in weight regain following 

bariatric surgery, particularly in patients who have had LAGB (Pederen, 2013). 

Procedures such as RYGB and SG are thought to affect the production of hormones 

such as ghrelin, which increase appetite, and have consequently been linked with weight 

regain (Langer et al., 2008). Bohdjalian et al. (2010) found that ghrelin levels were 

higher in SG patients who had more weight regain at 5 year follow-up, than those 

without significant weight regain. However, their sample was small (n = 26) and results 

should therefore be interpreted with caution.  

Another study found that the secretion of gut hormones in patients with weight 

regain was different to patients who did not regain a significant amount of weight 

following RYGB (Santo, Riccioppo, Pajecki, Kawamoto, de Cleva, et al., 2016). This 

study found there were no differences in ghrelin secretion at baseline or in the 

postprandial period, but there were differences between the two groups in levels of two 

other gut satiety inducing hormones, namely glucose-dependent insulinotropic poly-

peptide, glucagon-like peptide 1. This was also a small study (n = 24)  

Mental health. A retrospective survey of RYGB patients who were, on average, 

28 months post-surgery, was undertaken by Odom and colleagues (2010) to investigate 
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behavioural predictors of weight regain (n = 203). They found that depression, alcohol 

and drug use, lack of control over food urges, fewer follow-up visits, and a lack of self-

monitoring (i.e. weighing regularly and keeping records) were all predictors of weight 

regain.  

Other psychological factors that have been associated with weight regain include 

impulsive behavioural traits (Bond, Phelan, Leahy, Hill, & Wing, 2009), and the 

number of psychiatric disorders that a patient has been diagnosed with (Rutledge, 

Groesz, & Savu, 2011). Rutledge et al. found that patients with two or more psychiatric 

disorders were more likely to regain weight at 24 months following surgery than 

patients with one or no psychiatric diagnoses. However, their sample consisted 

exclusively of veterans who are at a higher risk of having psychiatric issues. 

Mitchell, King, Chen, Devlin, Flum, et al. (2012) found that there was a 

moderate correlation between change in depressive symptoms and change in BMI at 

three year follow up. They also found that there was deterioration in the improvement in 

mood following surgery. They hypothesised that this may be related to disappointment 

from unrealistic expectations, weight regain, reoccurrence of comorbidities, as a result 

of nutritional deficiencies, or malabsorption of antidepressants. This was a large study 

(n = 2146) of RYGB and LAGB patients but did not look specifically at weight regain. 

A study by Kalarchian, Marcus, Wilson, et al. (2002) that examined eating 

behaviours found that patients who self-reported loss of control over eating regained 

significantly more weight at long term follow up (i.e., between 2 and 7 years). The 

study was retrospective and participants were 96 RYGB patients. 

Physical activity. Physical activity also appears to be an important factor in 

preventing weight regain. Freire, Borges, Alvarez-Leite, and Correia (2012) found that 
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RYGB patients who performed physical activity (i.e., walking or machine exercises) 

had the lowest level of weight regain in their sample of 100 patients. Interestingly, 

physical activity before or after surgery was not related to weight loss. Bond, Phelan, 

Wolfe, et al. (2012) found that RYGB patients who became physically active after 

surgery, whether or not they were physically active prior to surgery had better weight 

loss outcomes than patients who did not. Follow up for this study was one year and they 

only examined weight loss and not the effect of physical activity on weight regain. 

Surgical factors. One of the surgical factors that has been associated with 

weight regain is enlargement of the gastric pouch. Many of the studies have looked 

exclusively at RYGB procedures. For instance, Yimcharoen et al. (2011) examined 205 

RYGB patients, on average 7 years following surgery, and found that those with the 

greatest degree of dilation of the stoma also had the greatest amount of weight regain. A 

similar result was found by Heneghan et al. (2012). In their study of 380 RYGB 

patients, they found that stoma diameter was independently associated with weight 

regain. However, it is unclear from these studies whether the pouch was initially created 

too large or eating behaviours may have ‘stretched’ the stoma and increased its size. 

Cognitive Behavioural Model of Weight Regain 

Many of the factors outlined in the Karmali et al. (2013) review, such as 

physical activity, eating behaviours, and aspects of mental health, are influenced by 

individuals’ behaviours. However, very little is known about why some patients engage 

in behaviours that are conducive to weight maintenance while others do not. One of the 

few theoretical models that has attempted to explain the phenomenon of weight regain 

was proposed by Cooper and Fairburn (2001). Their cognitive behavioural model 

outlined the reasons why patients abandon efforts to maintain weight that has been lost. 
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The focus of the model was on patients who had lost weight through 

behavioural/lifestyle modification programmes, but may also be applicable for bariatric 

surgery patients. 

The model is based on clinical experiences that show that patients tend to have 

unrealistic weight loss goals, and hence often fail to achieve these goals. Patients also 

often fail to achieve their anticipated benefits of weight loss, or their ‘primary goals’. 

For instance, patients may expect that by losing weight they will improve their 

confidence in social situations. However, because confidence is not directly related to 

weight, it will not necessarily be achieved by losing weight. Patients become 

demoralised by the failure to achieve their goals and tend to undervalue the weight that 

they have lost. They then abandon their weight loss and/or weight loss maintenance 

efforts and revert back to old eating habits with subsequent weight regain. This may be 

more likely to occur when the individual overvalues weight and shape. The model is 

presented in figure 1.  

Figure 1. Diagrammatic representation of the Cooper and Fairburn model of weight 

regain 

Overvaluation of 

weight and shape 

Failure to meet 

primary goal(s) 

Dichotomous 

thinking 

Low self-efficacy 

Regain weight 

Abandon efforts to 

maintain weight 

loss 

Feel demoralised 

Failure to meet goal 

weight 
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Weight loss goals. Cooper and Fairburn (2001) suggest that patients are often 

primed to have unrealistic weight loss goals due to societal norms that make it seem that 

weight is completely under an individual’s control. Research from behavioural weight 

loss programmes have consistently shown that patients tend to have unrealistic weight 

loss goals (Linde, Jeffery, Levy, Pronk, & Boyle, 2005; Foster, Wadden, Phelan, 

Sarwer, & Sanderson, 2001). However, there have been mixed findings in the 

behavioural weight loss literature as to whether or not these unrealistic expectations lead 

to poorer outcomes.  

Linde et al. (2005) found that less realistic ideal weight losses (i.e., what the 

patient would like to weigh) predicted greater weight loss in women at 12- and 24 

month follow-up, but effect sizes were small to medium (d = 0.16 - 0.28). In contrast, 

Teixeira et al. (2004) found that more realistic expectations were related to greater 

weight loss. Additionally, study completers tended to have more realistic weight goals. 

Neither study was able to determine whether expectations or weight goals had an effect 

on weight regain. 

One of the few studies to have examined the relationship between weight loss 

goals and outcomes in a bariatric surgery sample was a study by White, Masheb, 

Rothschild, Burke-Martindale, and Grilo (2007). They found that more unrealistic 

‘acceptable’ weights predicted greater weight loss. The ‘acceptable’ weight was a self-

reported weight (kg) that the patient could accept, and was a weight that was higher than 

one they would be happy with and lower than one that they would be disappointed with. 

However, this study did not examine the relationship between weight regain and goal 

weight. 
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Primary goals. The term “primary goals” was coined by Cooper and Fairburn 

(2001) to describe the objectives that patients want to achieve as a result of losing 

weight. They suggest that weight loss is desired because of the improvements or 

benefits that it may bring to a person’s life. For instance, an individual may wish to lose 

weight because they suffer with osteoarthritis and hope that by losing weight they will 

reduce the amount of pain they experience. Another example of a primary goal may be a 

desire to improve self-confidence. Not all primary goals are necessarily linked to weight 

loss, as in the case of improving self-confidence. This may mean that the patient 

undervalues the weight loss they have attained when their primary goals are not 

achieved. This could make it more likely they will abandon efforts to maintain weight 

that has been lost. 

Overvaluation of weight and shape. Cooper and Fairburn (2001) suggest that 

for many patients “…weight and shape play a major and disproportionate role in their 

self-evaluation, weight loss is viewed as an essential condition for positive self-

evaluation.” (p.503). A qualitative study by Byrne, Cooper, and Fairburn (2003) found 

that an overvaluation of weight and shape was characteristic of participants that 

regained weight following weight loss. In fact, 73% of those who were classified as 

weight ‘regainers’ evaluated themselves largely based on weight and shape, while only 

13% of ‘maintainers’ did. An excessive emphasis on weight and shape in respect to self-

evaluation may contribute to these patients becoming more demoralised when their 

goals are not achieved. 

Dichotomous thinking. One of the key components of the CBT model of 

weight maintenance is the idea that patients decide that “it is too hard” to persevere with 

effortful behavioural change and therefore give up trying to behave in ways that are 

conducive to continued weight loss or weight loss maintenance. This is characteristic of 
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a dichotomous style of thinking. Dichotomous thinking is a pattern of ‘black and white’ 

or ‘all or nothing’ thinking. It is not explicitly referred to in the Cooper and Fairburn 

(2001) model, but could be an underlying factor. 

Dichotomous thinking was also implicated in the Byrne et al. (2003) qualitative 

study. They found that 73% of ‘regainers’ had a dichotomous thinking style compared 

to only 7% of ‘maintainers’. This finding was reinforced by a quantitative study by the 

same research team, Byrne et al. (2004), who found that dichotomous thinking predicted 

weight regain in a sample of 53 women. These women had succeeded in losing 10% of 

their initial weight through community slimming classes. Just under half (n = 20) went 

on to regain, on average, 71.5% of the weight they had lost over a 12-month period. The 

women classified as ‘regainers’ showed significantly higher scores on the Dichotomous 

Thinking Scale (DTS) than women who maintained their weight loss.  To our 

knowledge, dichotomous thinking has not been tested as a predictor of weight regain 

following bariatric surgery. 

Self-efficacy. Self-efficacy is an individual’s judgment of their ability to cope 

effectively in a situation (Bandura, 1977; Clark, Abrams, Niaura, Eaton, & Rossi, 

1991). For example, in the context of losing weight, it might be an individual’s 

confidence that they are able to behave in a way that aligns with their goal of not over 

eating. As with dichotomous thinking, self-efficacy is not explicitly mentioned in the 

Cooper and Fairburn model. However, the model however does discuss how patients 

who undervalue the weight that has been lost also tend to view their weight as 

uncontrollable, leading to the abandonment of weight maintenance (Cooper & Fairburn, 

2001). This lack of belief in the controllability over their weight can be construed as a 

form of self-efficacy. 
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There is evidence to suggest that self-efficacy is implicated in weight loss 

outcomes. A study by Nezami et al. (2016) showed that increases in self-efficacy from 

baseline to 6 months after a behavioural weight loss intervention predicted better weight 

loss outcomes at 12 months follow-up. 

Previous Test of the Cooper and Fairburn Cognitive Behavioural Theory 

The cognitive behavioural theory of Cooper and Fairburn (2001) was adapted 

into a 44-week treatment program based on the principles of the theory. This treatment 

was tested in a randomised controlled trial that compared weight regain amongst 150 

women who completed either the cognitive behavioural treatment (CBT), a behavioural 

treatment (BT; i.e., the leading alternative treatment), or a guided self-help (GSH) 

treatment (Cooper et al., 2010). At the three year post-treatment follow up researchers 

found that participants in each treatment group had regained almost all of the weight 

they had lost by the end of treatment. Those in the CBT and BT groups regained a 

similar amount (i.e., 89% and 90% regain respectively); which was less than GSH (i.e., 

100% regain) but those in the GSH group had also lost significantly less weight than 

participants in the other two groups. Thus, based on this study, addressing the cognitive 

factors that were theorised to reduce weight gain did not result in less weight regain 

than the other leading behavioural weight loss treatment. Nevertheless, it may be that a 

different result may be found with a different methodology and population.   

The factors included in the Cooper and Fairburn (2001) model; weight and 

primary goals, and overvaluation of weight and shape, have not been yet tested as 

predictors of weight regain in a bariatric surgery population. Likewise, dichotomous 

thinking and self-efficacy have not yet been tested in this group. 

Current Study Aims 
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This study aimed to examine the components of the Cooper and Fairburn model 

and their association with weight regain, prospectively in a sample of patients who 

underwent bariatric surgery. It was hypothesised that: 1) patients who met their weight 

goal would be less likely to regain a significant amount of weight; 2) patients who 

wanted to achieve psychosocial primary goals (rather than physical goals) would be 

more likely to regain weight; 3) patients who tended to overvalue weight and shape 

would be more likely to regain weight. Additionally, it was hypothesised that the 

relationship between the dichotomous variables ‘met weight loss goal’ and ‘weight 

regain’ would be significant for those who score highly on a measure of dichotomous 

thinking. 

Method 

Design 

This study had a prospective design. Patients attending Western Surgical Health 

(WSH; a private bariatric surgery clinic) in Perth, Western Australia, completed a pre-

operative assessment that included, a battery of self-report questionnaires, they also 

completed a second battery of questionnaires at 18 to 24 months post-operatively. 

Weight was measured at the clinic pre-operatively and at 6-, 12-, 18-, and 24-months 

post-operatively. Participants were recruited during two different time periods to 

increase the sample size. The first recruitment period lasted from March 2008 to August 

2010, the second lasted from June 2013 to December 2014.  

Participants 

Inclusion criteria for surgery included, a BMI of >40kg/m² or a BMI >35kg/m² 

with significant weight-related medical co-morbidities. Exclusion criteria for surgery 

included current pregnancy, active psychosis, illicit drug or excessive alcohol use, and 
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oesophageal motor disorders. Additionally, patients were required to be aged 18 years 

or older to participate in the study. Of the 238 eligible patients who attended the clinic 

during the recruitment phase, 153 agreed to take part in the study (64%). Twenty-eight 

patients did not complete the majority of the baseline assessment, leaving a total sample 

of 125 patients. 

The study was approved by The University of Western Australia Human 

Research Ethics Committee. All participants gave written informed consent. 

Measures 

Weight and height. Weight and height were measured by medical professionals 

at the WSH clinic. The main outcome measure, weight regain, was a categorical 

variable. Patients were categorised as either having regained a significant amount of 

weight or not. The definition of a significant amount of weight regain was the same as 

that used by Odom and colleagues (2010), that is, a regain of ≥15% of the weight lost. 

The percentage of weight regained was calculated using the weight nadir, total 

weight lost, and weight regained. The weight measured at either 6 or 12 months, 

whichever was lowest, was used as the weight nadir. ‘Weight lost’ was calculated by 

subtracting the nadir weight from the pre-surgery weight. ‘Weight regained’ was 

calculated by subtracting the weight at nadir from the weight at 24 months. Weight 

regained was divided by weight lost (and multiplied by 100). 

Psychological Measures 

Eating Disorder Examination Questionnaire.  The Eating Disorder 

Examination Questionnaire (EDE-Q; Fairburn & Beglin, 1994) is a self-report 

questionnaire version of the Eating Disorder Examination (Fairburn & Cooper, 1993),  
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which includes four subscales (i.e., Restraint, Eating Concern, Shape Concern, & 

Weight Concern), as well as additional diagnostic items that assess specific behavioural 

symptoms (e.g., frequency of binge eating). Items are rated on a scale of 0 (no days) to 

6 (every day) according to frequency over a 28-day period. Subscales are calculated by 

averaging the relevant items. A Global eating disorder score is calculated by averaging 

the four sub-scales. The diagnostic items assess overeating and compensatory 

behaviours (e.g., laxative misuse) and are rated for severity and frequency. The EDE-Q 

has been shown to have good test-retest reliability coefficients (r = .81 - .94; Luce & 

Crowther, 1999), and internal consistency coefficients between .70 - .90 (Peterson et al., 

2007).  

In this study the focus was on overvaluation of weight and shape, therefore the 

scores of the Shape Concern and Weight Concern subscales were combined and 

averaged, to provide a more accurate measure of overvaluation of weight and shape than 

the alternative (i.e., Global EDE-Q score). 

Dichotomous Thinking in Eating Disorders Scale. The Dichotomous 

Thinking in Eating Disorders Scale (DTEDS; Byrne et al., 2004) measures the degree to 

which an individual has a dichotomous or “all-or-nothing” thinking style. It consists of 

11-items which assess eating-specific (4 items) and general aspects (7 items) of 

dichotomous thinking. Respondents indicate how true each statement (e.g. I think of 

food as either “good” or “bad”) is of their thinking over the past month, on a four-point 

Likert scale. Internal consistency has been shown to be between .79 - .86 in eating 

disordered and overweight/obese samples, and it displays good criterion validity (Byrne 

et al., 2008).  
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Primary Goals for Weight Loss Questionnaire. The Primary Goals for Weight 

Loss Questionnaire (PGWLQ; Murphy, Brennan, Walkley, Reece, & Little, 2012) is a 

127 item self-report questionnaire. It measures 9 domains of primary goals for weight 

loss (i.e., Comfort & Mobility, Fitness, Health & Illness, Participation & Activity, Body 

Image & Self-esteem, Clothing Options & Fashion, Work Productivity & Opportunity, 

Social Life & Desirability, and Sexual Confidence). Respondents rate the importance of 

each item (e.g., ‘to feel better about myself’) from ‘not at all important’ to ‘very 

important’. The PGWLQ has demonstrated excellent internal consistency (ɑ = .74 - .91) 

and weak to moderate test-retest reliability (Murphy et al., 2012). The first group of 

participants did not complete the PGWLQ prior to surgery as it was not a part of the 

original battery of self-report questionnaires. 

Goal Weight. In the first group of participants goal weight was assessed using 

an item from the Weight and Lifestyle Inventory (WALI; Wadden & Foster, 2006). This 

item asked ‘What is your goal weight (the weight you would like to be)? ____kgs. The 

second group of participants completed part two of the Goals and Relative Weight 

Questionnaire (GRWQ; Foster, Wadden, Vogt, & Brewer, 1996). Patients were asked to 

numerically define four different weights according to what their “dream”, “happy”, 

“acceptable”, and “disappointed” weights were. Results of a series of t-tests showed that 

the mean weight in response to the WALI item (i.e., completed by the first group of 

patients recruited) was not significantly different to the mean weight the second group 

of patients recruited reported for the weight they would be “happy” to achieve. The two 

groups were significantly different for “ideal” and “acceptable” weight compared to the 

WALI item, therefore the “happy” weight and WALI item were combined when 

assessing whether or not goal weight was achieved. 
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Weight Efficacy Life-style Questionnaire. The Weight Efficacy Life-style 

Questionnaire (WEL; Clark, Abrams, Niaura, Eaton, & Rossi, 1991) measures self-

efficacy judgments about eating behaviour. Participants are asked to rate their 

confidence about being able to successfully resist the desire to eat in different situations, 

using a 10-point scale. There are five 4-item subscales that relate to different types of 

situations: Negative Emotions, Availability, Social Pressure, Physical Discomfort, and 

Positive Activities. Higher scores indicate a greater level of eating-related self-efficacy. 

The WEL has good internal consistency (α = .70 - .90), as well as factorial and 

convergent validity (Clark et al., 1991). 

Procedure 

Missing data were imputed using expectation maximisation. There were 

moderate amounts of missing data (from 12.6% up to 20.2% for some variables). 

Little’s MCAR was not significant, χ² = 470.11 (480), p = .618, indicating that the data 

were missing completely at random and that imputation was appropriate. 

Correlations between predictor variables were assessed for multicollinearity. 

Correlations between predictor variables were all below .4, indicating that 

multicollinarity was not an issue (Field, 2009). Tolerance was above .82 for all 

predictor variables. The condition index for the WEL score was 15.58, which indicates 

possible collinearity, but not at a problematic level (Leech, Barrett, Morgan, 2011). 

Statistical Analyses 

Logistic regression was used to test predictors of weight regain. 

Results 

Participant Characteristics 



 
 

114 
 

Participants were predominantly female (79.2%), Caucasian (92.8%) and had an 

average age of 46.52 (SD = 10.91) years at the baseline assessment. Four percent of the 

sample identified as being of Asian or Eurasian ethnicity, and 2.4% as African. Just 

over half the participants received an LAGB procedure (59.2%), and the remainder had 

a SG procedure. 

On average there was almost no change in BMI from 12 to 24 months following 

surgery (see Table 1). Just over half of all patients regained some weight from nadir to 

24months (51.2%), and 17.6% regained a significant amount (≥15% of lost weight).  

Table 1  

Mean (SD) Body Mass Index (BMI) 

BMI at baseline (n = 125) 40.78 (6.36) 

BMI at follow-up (n = 125)  

 BMI 6 months post-op  33.82 (5.40) 

 BMI 12 months post-op  32.50 (5.54) 

 BMI 18 months post-op  32.03 (5.67) 

 BMI 24 months post-op  32.34 (5.41) 

 

Table 2 shows the descriptive statistics for the study variables. The mean excess 

weight loss at 24 months was 56.39%, but this varied significantly with patients losing 

from 3.81%EWL to 145.79%EWL. In terms of how much lost weight was subsequently 

regained, again participants varied significantly. On average, participants continued to 

lose weight at 24 months, as indicated by the negative value for the % weight regained. 
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Only 22.4% (n = 28) met the weight goal that they reported prior to surgery, 

within the 24 months following surgery. Those participants who regained at least ≥15% 

of lost weight, regained on average 66% of the weight they had lost. 

Table 2 

Descriptive Statistics for Study Variables 

 All participants (N = 125) Maintainers 

(N = 103) 

Regainers     

(N = 22) 

Variable Mean (SD) Minimum Maximum Mean (SD) Mean (SD) 

%EWL (at 24 

months) 

56.39 

(27.72) 

3.81 145.79 59.70 

(27.63) 

40.88 

(22.86) 

%Weight regain -7.56 

(79.84) 

-536.65 418.50 -23.25 

(65.59) 

65.89 

(99.41) 

Goal weight (kg) 73.46 

(10.85) 

50 115 73.55 

(10.91) 

73.06 

(10.82) 

Weight and shape 

concern 

3.68 (1.08) 1.03 6 3.74 (1.10) 3.41 (.96) 

Dichotomous 

thinking 

26.82 

(6.40) 

11 42 26.92 (6.56) 26.39 (5.69) 

Self-efficacy 33.26 

(16.16) 

0 72 33.33 

(16.33) 

32.90 

(15.72) 

 

Logistic Regression Analysis 

Logistic regression was conducted to assess whether the five predictor variables, 

shape and weight concern, met weight goal, dichotomous thinking, psychosocial 
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primary goal, and self-efficacy, significantly predicted whether or not a patient regained 

a significant amount of weight. (The assumptions of observations being independent 

and independent variables being linearly related to the logit were checked and met.) The 

variables did not significantly predict weight regain, χ² = 2.60 (5), p = .76. 

Table 3.  

Logistic Regression Analysis Predicting Weight Regain 

Variable B SE Odds ratio p 

Weight and shape 

concern 

-.37 .27 .69 .17 

Psychosocial primary 

goal 

-.11 .52 .90 .84 

Met weight goal .19 .62 1.21 .76 

Dichotomous thinking .00 .04 1.00 .97 

Self-efficacy -.01 .02 .99 .64 

Constant -.20 1.51 .82 .90 

 

Discussion 

This study aimed to test the variables of the cognitive behavioural model of 

weight regain in a sample of bariatric surgery patients. It was thought that these 

variables may underlie who will engage in behaviours that are conducive to weight loss 

maintenance. Results revealed that none of the variables included in a regression model 

predicted significant weight regain.  

More specifically, those who failed to meet the weight goal that they set 

themselves prior to surgery were not more likely to regain weight. The majority of the 
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sample did not meet their weight goal indicating that most patients set themselves 

unrealistic goals. However, this did not affect whether or not they were able to maintain 

their weight loss.  

Satisfaction with the degree of weight loss may be more important than whether 

or not someone met their weight goal. This concept was discussed in the Byrne, Cooper, 

and Fairburn (2003) qualitative study. They found that some ‘regainers’ were still 

dissatisfied with their weight following weight loss despite having achieved their goal 

weight. This dissatisfaction with the amount of weight lost may be more likely to lead 

to abandoning all effort to maintain weight loss, than not reaching a goal weight. Or it 

may take some individuals longer than two years to come to the realisation that they 

may not reach their weight goal. 

It was hypothesised that those patients who had psychosocial versus physical 

primary goals would be more likely to regain weight. This is because psychosocial 

primary goals are less likely to be directly related to weight loss and therefore less likely 

to be achieved. This was not found to be the case. Again, this may be an area where 

dissatisfaction with a lack of improvement with a primary goal may be more important 

than the type of goal. This is an area where the tool to measure the concept of primary 

goals requires further development. Currently, the only measure designed to 

systematically assess primary goals (i.e., PGWLQ) measures what patients report their 

goals are prior to surgery. More work is required to develop a way of measuring how 

close patients feel they are to achieving the goals they hoped to achieve prior to surgery. 

Overvaluation of weight and shape was thought to have an effect on weight 

regain because individuals who judge their self-worth on their weight and shape may be 

more vulnerable to giving up if they did not meet their goals in the time period 
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expected. This hypothesis was not supported by the results. It is likely that 24 months is 

not long enough for this to have an effect. As outlined in the Cooper and Fairburn 

(2001) model, those individuals who overvalue weight and shape may be more 

determined to keep the weight off initially, but eventually give up when it becomes 

clear that the effort associated with continuing the behaviours associated with weight 

loss maintenance is futile. 

It is possible that the variables outlined in the cognitive behavioural model of 

weight regain are more likely to have more of an impact for behavioural methods of 

weight loss as opposed to surgical, because hunger may not be as much of a driver for 

surgical patients. This is likely to be especially pertinent for patients who have had an 

SG, because this procedure is thought to reduce appetite-inducing hormones (e.g., 

ghrelin) by removing part of the stomach that produces them (Bohdjalian et al, 2010).  

The variables of dichotomous thinking and self-efficacy did not predict weight 

regain. Although these variables were not explicitly part of the cognitive behavioural 

model it was expected that individuals who had a dichotomous thinking style and low 

self-efficacy would be more disposed to ‘give up’ when their goals were not met. 

This study had a number of limitations that should be noted when interpreting 

the results. This study used a follow-up time of at least 24 months after surgery, but this 

length of time may not be sufficient to determine predictors of weight loss maintenance. 

Weight regain typically starts to occur between 18 and 24 months (Odom et al., 2010), 

thus it may be that some individuals who would eventually go on to regain a significant 

amount of weight were misclassified as weight maintainers. The study also considered 

LAGB patients and SG patients together although their expected weight loss trajectories 

are different. 
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As with many studies that examine weight loss maintenance we encountered 

difficulty in getting in contact with a number of participants for follow-up, resulting in a 

smaller sample size than anticipated. A different methodology, such as structural 

equation modelling would have been possible with a larger sample, and this may have 

provided additional insights in to whether some elements of the cognitive behavioural 

model explain part of the phenomena of weight regain following surgery.   

There was also the potential for a selection bias to influence results. Patients had 

to opt in to participate and it may be that those patients who were more willing to take 

part differed in a systematic way to those who declined to participate.  

An additional limitation was the lack of a tool to determine whether patients felt 

they had met the primary goals they had hoped to achieve prior to surgery. The 

PGWLQ was specifically designed to measure primary goals prior to surgery, but there 

is currently no validated way to determine whether patients think their primary goals 

had been met. In this study a proxy was used (i.e., did a patient tend to have more 

psychosocial primary goals, than physical goals) but was it likely inadequate in 

accurately determining the effect that failing to meet primary goals has on weight 

regain. The development of a validated instrument to measure the satisfaction with 

achieving primary goals following surgery would be useful. 

Another limitation is that there was a change in the tool used to measure goal 

weight. However, the weights obtained by each measure were shown to be comparable 

using a t-test so it is unlikely that this had an effect on the results. 

Conclusions 

There are a number of factors that have been shown to influence weight regain. 

The cognitive behavioural model purported to explain why some individuals engage in 
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behaviours that are conducive to weight loss maintenance while others do not. The 

factors that comprise the cognitive behavioural model were not found to be predictive of 

weight regain at 24 months following bariatric surgery. 

Future research should continue to attempt to elucidate the factors that influence 

whether or not individuals engage in helpful weight loss maintenance behaviours 

following bariatric surgery. While there are other factors that may account for a larger 

proportion of variance, such as surgical and hormonal factors, much could be done to 

assist those who are at risk of regaining weight because of behavioural factors (e.g., loss 

of control eating and inactivity). It would be worthwhile testing other models of 

sustained behaviour change to see how they compare to the cognitive behavioural 

model. 
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Chapter 5 

A Summary and Discussion of the Findings of this Thesis 

Overview 

Obesity is at epidemic proportions worldwide (Ng et al., 2014), and Australia 

continues to be one of the worst affected countries, with obesity rates that continue to 

increase (OECD, 2017). Obesity is associated with serious health conditions such as, 

Type 2 diabetes, heart disease, stroke, osteoarthritis, sleep apnoea, and some cancers 

(Begg et al., 2007; Deitel & Shikora, 2002), and consequently, reduced life expectancy 

(Fontaine, Redden, Wang, Westfall, & Allison, 2003). 

Obesity may also have severe detrimental effects on an individual’s quality of 

life (Ul-Haq, Mackay, Fenwick, & Pell, 2013; Cameron et al., 2012) and psychosocial 

well-being (Wadden et al., 2002). An ‘anti-fat’ bias exists in society and is viewed by 

some as an acceptable form of prejudice, leading to overt forms of discrimination (Puhl 

& Heuer, 2009). Repeated exposure to this type of behaviour and negative attitudes can 

put individuals at risk for psychological distress (Gariepy et al., 2009). 

Although the prevention of obesity is the ultimate goal, until substantial changes 

are made to our ‘obesogenic’ environments at a societal level, the current emphasis is 

on finding ways of inducing and sustaining weight loss. Unfortunately, many of the 

methods used to induce weight loss are ineffective in producing sustained weight loss 

for the majority of individuals that attempt them. Behavioural weight loss treatments 

generally result in weight loss in the order of 5 - 10% of body weight, and for the 

majority (i.e., 80%), that weight is regained within 1 – 2 years (Douketis et al., 2005). 

Pharmacological treatments do not fare much better. They tend to result in modest 

amounts of weight loss and also cease having an effect once the medication is stopped 



 
 

122 
 

with subsequent weight regain (Horvath et al., 2008). The most effective weight loss 

method is bariatric surgery (Buchwald et al., 2004; Sjostrom et al. 2014) and patients 

who undergo surgery can expect to lose large amounts of weight (i.e., 25-75 kg), which 

is generally well maintained (Douketis et al., 2005). Bariatric surgery usually results in 

a reduction, or the resolution, of obesity-related co-morbidities (Eldar Heneghan, 

Brethauer, & Schauer, 2011). 

While bariatric surgery is the most effective weight loss method available, in a 

significant minority of patients the surgery does not lead to a substantial amount of 

sustained weight loss (Karlsson et al., 2007). There are a number of variables that may 

contribute to this outcome. These include, surgical factors (e.g., band slippage, stoma 

size; Farrell et al., 2009), medical factors (e.g., being superobese; Buchwald et al., 

2007), and psychological factors (e.g., binge eating, Chao et al., 2016). 

Research investigating the impact of surgical and medical factors on outcomes 

has been extensive, while the psychological factors thought to be involved remain 

relatively understudied. Knowledge of the specific psychological factors that influence 

outcomes following bariatric surgery is limited in several ways. Firstly, in the little 

research that has been conducted there are conflicting findings for almost all of the 

psychological factors that have been studied, with some studies showing that the 

presence of certain psychological factors lead to either poorer outcomes, superior 

outcomes, or they do not make a difference to the outcome of surgery. Many of these 

inconsistencies are likely be due to the use of different methodologies, definitions, and 

the use of measures that have not been shown to be reliable and valid.  

The literature is also limited by studies that have involved short follow-up 

periods. It is well recognised that there is a so-called ‘honeymoon’ period following 
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surgery. Testing psychological factors with only a 12-month follow-up period may 

mean that actual effects of psychological factors are being missed.  

Additionally, a large majority of the research that has been conducted in this 

area has focused on RYGB, which has a different mechanism of inducing weight loss 

than LAGB and SG. As discussed previously, RYGB has a restrictive and 

malabsorption mechanism of inducing weight loss, while LAGB and SG are considered 

to be purely restrictive procedures. As LAGB and SG are the most commonly 

performed surgeries in Australia it is difficult to know whether the research stemming 

from RYGB patients generalises to an Australian population.  

The overarching aim of this thesis was to determine if there are psychological 

factors that predict who will have a successful outcome following bariatric surgery. It 

sought to determine this by answering the following questions: 

1. What is treatment ‘success’? What amount of weight loss is needed for a 

clinically significant improvement in quality of life? 

2. Are there any psychological factors that predict weight loss at longer term 

follow up? 

3. Does a cognitive behavioural model of weight regain provide a good account of 

weight regain in bariatric patients? 

 

Summary of the Main Findings of this Thesis 

What is treatment ‘success’? What amount of weight loss is required for a clinically 

significant improvement in quality of life? 

The bariatric literature has been limited by the lack of a consensus in how to 

define treatment success. The current convention is to describe outcome in terms of 
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weight loss, as this is one of the most convenient and practical ways to determine 

treatment success. One of the main ways to define treatment ‘success’ uses an arbitrary 

cut-off of ≥50% excess weight loss (EWL). It was unclear how this degree of weight 

loss related to other important outcomes such as health related quality of life. One of the 

only other studies to examine this area was a study by Warkentin and colleagues (2014). 

They found that a 17% reduction in total weight was required for a clinically important 

difference in quality of life (measured using the IWQOL-Lite). However, this study was 

limited by a follow-up period of only two years and the use of total weight loss (TWL) 

as the outcome variable as opposed to %EWL. There is evidence to suggest that two 

years may not be long enough in terms of observing changes in quality of life, as it 

tends to stabilise around 5 years following surgery (Karlsson et al., 2007). The use of 

TWL is valid but it does not convert neatly to EWL as it does not take into account a 

patient’s height, and EWL remains the most common way to quantify weight loss in the 

bariatric literature. 

Therefore, it was necessary to examine the relationship between quality of life 

(QOL) and weight loss with a longer term follow-up period. Study 1 aimed to determine 

whether the commonly used cut-off of success (≥50% EWL) was a necessary or 

sufficient amount of weight loss for a clinically significant change in QOL. 

Participants were assessed prior to having surgery, and were invited to 

participate in a follow-up study 4 to 5 years after surgery. Sixty-seven of the original 

participants (N = 280) agreed to take part and completed a web-based survey, which 

included the Impact of Weight on Quality of Life- Lite (IWQOL-Lite) questionnaire. 

Several analyses were conducted to examine the association between weight loss and 

clinically significant change in QOL. 
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Results of the study revealed that the cut-off of ≥50% EWL was the most 

appropriate figure to use to define treatment success as it related to QOL in the most 

favourable way. The odds of having a clinically significant change in QOL were 68% if 

a weight loss of ≥50% EWL was achieved. A loss of ≥50% EWL was also the predicted 

weight loss threshold required to achieve clinically significant change in QOL. Many of 

the patients who lost ≥40% EWL also had good outcomes and there was some evidence 

for ≥40% EWL as an appropriate cut-off, as it was significantly associated with a 

clinically significant change in QOL, but, overall, the evidence was stronger for 

retaining the current classification convention. 

The findings of this study also supported the results of the Warkentin et al. 

(2014) study, as 17%TWL in our study was found to be equivalent to 50%EWL. The 

results also imply that improvement in quality of life remains reasonably stable from 2 

to 5 years. 

 

Are there any psychological predictors of weight loss at longer term follow up? 

It has long been suspected that certain psychological factors that are present 

prior to surgery would influence the amount weight loss an individual might achieve 

following bariatric surgery. The research to date has not consistently found this to be the 

case for any particular psychological factor, but it is likely that much of the 

inconsistency in the literature is due to the differences in how these factors have been 

investigated. 

Study 2 set out to examine a large number of the pre-operative psychological 

factors that have been hypothesised to relate to weight loss outcomes following bariatric 

surgery. These factors included, binge eating, sweet eating, emotional eating, 

depression, anxiety, dichotomous thinking, mood intolerance, and self-esteem.  
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Participants were 171 LAGB patients, who completed a detailed assessment 

(i.e., a clinical interview and a battery of self-report questionnaires) prior to having 

surgery. Weight data were collected at 1 to 2 years, and again 6 to 8 years following 

surgery. Those psychological variables that were found to be significantly associated 

with weight loss at follow up were examined more closely. As many of the variables 

were highly correlated they were subjected to factor analysis then assessed as predictors 

of weight loss at short and longer-term follow-up. 

Many of the variables were found to be significantly related to one another, and 

were therefore examined as a part of larger factors. The first factor was a general 

psychological well-being factor made up of depression, anxiety, stress, self-esteem, and 

mood intolerance scores. The second factor was an eating-related self-efficacy factor, 

made up of emotional eating, eating in response to negative emotions, and eating in 

response to physical discomfort scores. 

Analyses revealed that the ‘psychological well-being’ factor was a significant 

psychological predictor of weight loss at both shorter and longer term follow ups. Those 

patients with lower levels of psychological well-being pre-operatively tended to lose 

less weight than patients with better psychological well-being. The findings of this 

study were in contradiction to Courcoulas et al. (2016) who did not find any 

psychological factors were predictive of weight loss at three year follow up for LAGB 

patients. However, each factor was examined individually. This study was supportive of 

the results of the de Zwaan et al. (2011) and Lanyon and Maxwell (2007) studies. Both 

of these studies found that factors such as depression and anxiety, on their own, were 

not predictive of weight loss outcomes, but when they were combined they were. This 

finding may also be related to the studies that have found that patients with more than 

one psychiatric diagnosis tend to do worse than patients with no or one psychiatric 
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diagnosis (Kinzl et al., 2006). In other words, it is the cumulative effect of the burden of 

psychological problems, rather than just the presence or absence of particular disorders, 

that is important to weight loss outcomes. However, it is important to note that while 

psychological well-being is a significant predictor of weight loss, the variance in weight 

loss that it predicted was relatively small. This means it may be useful to help screen for 

patients for low levels of psychological well-being that are at a greater risk of not losing 

as much weight as anticipated, so that they may be given assistance either to prepare 

them for surgery or to manage after surgery, but it is not enough to preclude them from 

being offered surgery. 

Perhaps just as importantly as what was found to be predictive is the finding that 

all of other psychological variables that were tested were not found to be significant pre-

operative predictors of weight loss in the longer term. This finding supports the majority 

of the literature into pre-operative psychological predictors that suggests that 

psychological factors such as binge eating and sweet eating do not significantly impact 

weight loss outcomes following surgery (Livhits et al. 2012; Courcoulas et al., 2016). 

Thus, there is no reason to exclude patients with these issues or behaviours from having 

surgery. 

 

Does the cognitive behavioural model provide a good account of weight regain? 

In addition to the problem of inadequate weight loss following bariatric surgery, 

weight regain is also a significant issue. One explanation for the phenomenon of weight 

regain is the cognitive behavioural model proposed by Cooper and Fairburn (2001). 

This model was developed and has been tested in the context of behavioural weight 

loss, but had not been tested in a bariatric surgical sample. The variables that were 

investigated as a part of the cognitive behavioural model, namely; meeting weight and 
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primary goals, overvaluation of weight and shape, dichotomous thinking, and self-

efficacy, were not found to be predictive of weight regain at two years following 

surgery. There are several explanations for this finding. 

Firstly, it may be that the relationships between the variables were more 

complex and were not fully explored with the methodology used in the study. A larger 

sample would have enabled the use of statistical methods such as structural equation 

modelling which may have been better at elucidating relationships between the 

variables. However, due to the practicalities of recruitment it was not possible for this 

research programme. 

The cognitive behavioural model of weight regain was based on clinical 

experiences of patients who regained weight following behavioural weight loss 

treatment. It may be that the variables involved in weight regain after behavioural 

weight loss treatment (i.e., meeting weight and primary goals, and overvaluation of 

weight and shape) differ in systematic ways to the factors involved in weight regain 

after bariatric surgery. The results of this study should be interpreted in the context of 

the limitations, but results indicate that these factors may not be good targets for 

treatment. 

Implications and Future Research 

Taken together, the findings of this research program suggested that 

psychological factors can impact weight loss, and continue to for many years following 

surgery. This is an important result because, if it is replicated, it may have implications 

for pre-operative assessments. It would allow the treating team to identify patients who 

may be at risk of having poor weight loss (and consequently, poor health-related quality 

of life) outcomes following surgery. It is likely that multiple psychological and 

behavioural factors interact to impact outcomes and further research is required to 
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elucidate the factors and their interactions. Further research is also required to determine 

how best to measure this psychological factor. The measures that were used in this 

study (i.e., the DASS, RSES, TOMS) could be used, but it would be worthwhile 

examining these scales more closely, psychometrically, to determine exactly which 

items were important in predicting outcome so as to decrease the burden on patients.  

Ideally, patients who are at greater risk of having a poor outcome following bariatric 

surgery could be identified prior to surgery to allow for additional psychological 

support to be offered, which may then prevent problems with inadequate weight loss or 

substantial amounts of weight regain. However, practically speaking it is likely that 

resources would be better utilised assisting patients after surgery. It is not yet clear 

exactly what kind of assistance would be useful for these ‘at risk’ patients. There have 

been several studies that have investigated different treatment options, with the majority 

focusing on forms of cognitive behavioural group therapy for patients experiencing 

problems following surgery. A systematic review and meta-analysis by Beck, 

Johannsen, Stoving, Mehlsen, and Zachariae (2012) found that psychotherapeutic 

interventions and support groups delivered after surgery were associated with greater 

weight loss though the effect sizes were relatively modest. The nine studies that met 

criteria for inclusion also had follow up times of a year or less. A study that was not 

included in the review by Weineland, Arvidsson, Kakoulidis, and Dahl (2012) 

investigated the effect of an acceptance and commitment therapy (ACT) group would 

have on patients’ emotional eating and quality of life. Thirty-nine bariatric surgery 

patients were randomly assigned to either the ACT group or treatment as usual (i.e., 

follow-up sessions with the bariatric surgery team, and provided with dietary 

guidelines). Researchers found that there was significant improvement in eating 

disordered behaviours and quality of life for the ACT group from pre-to post-treatment, 

but they did not assess the effect on weight. 
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As previously mentioned, it would not be useful to use the results of Study 2 as a 

reason to exclude patients from having surgery, given that many of those patients who 

scored highly on measures of depression, anxiety, stress, self-esteem, and mood 

intolerance still managed to lose significant amounts of weight. Additionally, the 

variance in weight loss that was accounted for by the psychological well-being factor 

was reasonably small. More research is required to fully understand the reasons for poor 

outcomes following bariatric surgery. Obesity is a complex heterogenic condition and 

while there is some evidence for surgical and medical factors as an explanation for part 

of the variability in outcome, there is much that remains unexplained.  

Limitations 

There are several limitations that should be taken into account when interpreting 

the results of this research, in addition to the limitations previously discussed for each 

study. Many of the patients that took part in this research were recruited at a time when 

LAGB was the predominant surgery being carried out in Australia. In fact, Study 2 

consisted only of patients who had LAGB, as so few SGs were being performed 

between 2008 and 2010. This has since changed significantly, to the point that the 

majority of patients in Australia now have SG (Monash University & OSSANZ, 2016). 

While both procedures are generally considered to have a restrictive mechanism there 

are differences in how the two procedures enact weight loss. It is thought that SG has an 

effect on appetite-inducing hormones, such as ghrelin, in addition to restricting the 

amount of food that can be consumed in a sitting; and therefore has a different 

mechanism to LAGB, which is considered to be a purely restrictive procedure. It is 

possible that those with SG would be more susceptible to gradually stretching the 

gastric sleeve by eating larger and larger amounts over time, and this may be the main 
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mechanism for weight regain. While, in the case of the gastric band, grazing and eating 

calorie dense soft foods, may be more problematic. 

This research project was also commenced when %EWL was the predominant 

method of calculating weight loss (Hopkins, , Howes, Chalmers, et al., 2015); however 

the field has now moved towards percentage of total weight loss (%TWL) as the 

preferred method as it has been shown that %TWL is less influenced by preoperative 

BMI. (van de Laar, 2012). That is, %EWL is inappropriately more favourable to 

patients with lower BMIs. Another issue associated with %EWL is that there are 

different ways of calculating ‘ideal’ weight. Some studies use population tables that are 

now outdated, while others use a BMI of 25, creating inconsistencies within the one 

measure. Future research should use %TWL as the weight loss outcome measure. 

Study 1 and Study 3 combined patients who had LAGB with patients who had 

SG and, unfortunately, sample sizes were not large enough to allow for the comparison 

of the different procedures in respect to the different variables. Future research is 

necessary to determine the interactional effect, if any, that psychological factors and 

different procedures may have on bariatric surgery outcomes. 

Patients who took part in this study were recruited from a private treatment 

centre, therefore the findings of this research may not generalise to patients undergoing 

surgery through the public health system. It is possible that patients who have private 

health insurance or are willing to pay for the surgery out of pocket differ systematically 

from patients that go through the public system. One way in which the two systems may 

differ is the additional resources that patients in the private system receive, although this 

varies significantly. Patients at Western Surgical Health, where the participants in these 

studies were recruited from, are assessed by a clinical psychologist, dietitian, general 

practitioner, and surgeon, prior to being accepted for surgery. They continue to receive 
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support from these professionals, as well as an exercise physiologist, following surgery. 

This level and type of support may have helped many patients in this study avoid the 

level of weight regain that is reported in other studies. It would be useful to test the 

differences between Australian public and private patients to determine the effect some 

of the differences in systems have on weight loss outcomes. A comparison of the 

Canadian public and private systems revealed that patient care was less comprehensive 

in terms of multidisciplinary health professional visits for private patients, but weight 

loss outcomes were not reported (Martin, Klemensberg, Klein, Urbach, & Bell, 2011).  

General Conclusion 

This research had several strengths. The studies used a prospective design, had 

long follow-up periods and used validated measures. Another of the main strengths of 

this research was the focus on LAGB and SG procedures. The majority of the bariatric 

literature focuses on RYGB and much less research is undertaken to examine LAGB 

and SG. It is particularly important for an Australian population as SG and LAGB are 

the two most frequently performed procedures in Australia. 

Study 1 extended the findings of a study by Warkentin et al. (2014). It was able 

to show, using a longer follow up period, that the conventional cut-off used for 

treatment success (i.e., ≥50%EWL) is an appropriate cut-off, as that particular cut-off is 

associated with clinically significant change in quality of life.  

Study 2 was the first of its kind to test a large number of psychological variables 

as predictors of weight loss following bariatric surgery at longer-term follow-up. The 

main strength of this study was that it involved an average of 4 to 5 year follow-up. 

Research has shown that the majority of weight is lost in the first 12 months following 

surgery, and tends to plateau around 12 to 24 months. Thus, weight at 4 to 5 years 
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following surgery is much more stable than in the short-term follow-up period (i.e., 1 to 

2 years). 

Study 3 tested a theoretical model of weight regain. Few studies in the bariatric 

literature are theory-driven. This was the first study to investigate a cognitive 

behavioural model of weight regain in bariatric surgery patients. This is significant 

given that many of the treatments currently being trialled for poor outcome use a 

cognitive behavioural framework. It may be that there are other strategies that would be 

more effective. 

Though issues remain for future research, the findings of the current research 

program suggest that psychological well-being prior to surgery can impact treatment 

success for many years after surgery. Findings also suggest that much more work needs 

to go into improving our understanding of the factors involved in the phenomenon of 

weight regain following bariatric surgery. It is hoped that the results of this thesis can 

inform the assessment and treatment of bariatric patients to improve treatment 

outcomes. 
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