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Chapter 1 - Introduction

Bariatric surgery has become a standard part of treatment for morbid obesity. Over 

10.000 morbidly obese patients a year are treated with bariatric surgery in the Neth-

erlands nowadays, and it is expected that the number of patients will continue to rise 

substantially 1. In general, bariatric surgery is a highly successful treatment result-

ing in significant weight loss, reduction of comorbidities and improvement of patient 

well-being 2-4. Yet, some patients do not achieve sufficient weight loss, while others 

experience significant weight regain 5-7. The factors that are thought to influence the 

successes and failures of bariatric surgery are unknown, since they have only been 

studied sparsely and results have been ambiguous. It is, for example, unclear how 

body image and self-reported eating style affect weight loss and its maintenance. We 

do know, that massive weight loss causes extensive skin surplus. However, there is 

very little knowledge about the impact of overhanging skin on patients and how this

overhanging skin possibly influences their weight course. Some authors argue that 

the excessive skin surplus results in extensive medical, physical and psychological 

problems which, in turn, might be related to weight regain in the long-term 8-12. To 

improve counselling before and after bariatric surgery it is important to identify which 

factors are related to outcome on the short as well as on the long term. In this thesis, 

I will focus on patient related factors and study their relationship with outcome after 

bariatric surgery.

OBESITY

Obesity is defined as abnormal or excessive fat accumulation that may im-

pair health13. It is classified with the body mass index (BMI) defined by per-

son’s weight in kilograms divided by the square of his height in meters: 

(kg/m2) 13. In adults a BMI ≥ 30 kg/m2 is classified as obesity; a BMI ≥ 35  

kg/m2 with obesity related comorbidities or a BMI ≥ 40 kg/m2 is classified as morbid 

obesity 14. Obesity is a major public health issue. The worldwide prevalence has tripled 

since 1975, resulting in 650 million obese adults in 2016 13. In the Netherlands 14.2% 

of the population older then 20 year is obese and 0.9% suffers from morbid obesity 
15. Obesity is associated with several medical conditions: diabetes mellitus, hyper-

tension, sleep apnoea and cardiovascular disease 14,16-18. Additionally, obese patients 

have higher rates of cancer, overall diseases and health related mortality 19. The ad-

verse health effects of obesity have resulted in increased health care use. The burden 

of healthcare expenditure on morbid obesity already exceeds those of smoking and 

a higher BMI is related to higher healthcare, medical and pharmaceutical costs 20-22. 

Besides the numerous medical complications, obesity is related to extensive prob-

lems of social and psychological well-being 19,23-25. Obese persons generally have a 

lower health related quality of life (HRQoL), more negative perceptions of their own 

body (i.e. a negative body image) and higher rates of psychological problems and 
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psychopathology, such as depression, compared to non-obese individuals 23-29. In 

obese patients who seek surgical treatment for obesity, HRQoL is lower and a neg-

ative body image is more prevalent compared to the population who does not want 

to undergo surgery 28,30,31. These problems are partly the reasons why these patients 

seek treatment. The cause of obesity is assumed to be multifactorial and complex. 

In general, it is thought to be a result of cultural and environmental changes which 

induced a continuously high energy intake and little physical activity which leads to 

a positive energy balance 13,14. Recent studies however, question whether increased 

intake and decreased activity are the only reasons for the obesity epidemic. They 

suggest that other factors like certain pharmaceutical agents, (epi)genetics, stress 

and sleep debt also contribute to the problem 32,33. The complexity of the multicausal 

nature of obesity makes treatment of this chronic disease difficult. 

Treatment of obesity 
Treatment of obesity is divided in non-surgical, pharmacological and surgical treat-

ment. The cornerstone for all these types of treatment is lifestyle change, with em-

phasis on regulation of energy intake and improvement of physical activity 14,34,35. It is 

advised to include lifestyle treatment and/or behavioural therapy in the treatment pro-

gram and to treat patients with a multidisciplinary team 14,34,36. Pharmacotherapy and 

bariatric surgery are adjuncts to the lifestyle change and only provided to a selection 

of patients 14,34,37. 

Non-surgical treatment including lifestyle treatment and/or behavioural therapy seems 

to be an effective treatment for obesity. Weight loss is around 5%, which can be main-

tained up to 8 year 34,38,39. Pharmacological treatment is advised in the patients with a 

BMI ≥ 30 kg/m2 or a BMI ≥ 27 kg/m2 with an obesity related disease, like hypertension 

or diabetes mellitus 14,37. Several pharmaceutical agents have been developed for 

treatment of obesity. These medications generally affect appetite and cause weight 

loss only when the agent is taken and in combination with lifestyle change 14,37. Mean 

weight loss with pharmacological treatment ranges between 4.4% and 14.3% de-

pending on type of medication and treatment regime 40. In the Netherlands there is 

one pharmaceutical agent registered for the management of obesity, however, this is 

not reimbursed by insurance companies. 

Bariatric surgery (which is also called metabolic surgery) includes a variety of surgical 

procedures in which the gastro-intestinal tract is altered. These procedures are all 

performed as a treatment for morbid obesity and its comorbid conditions. Before, 

it was thought that weight loss after bariatric surgery resulted from the combination 

of a reduced intake and reduced absorption of food/nutrients. However, current re-

search is showing that bariatric surgery causes changes in gut hormones, bile acids 

and microbiota, which subsequently are assumed to induce changes in appetite and 
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energy expenditure and thereby also causes weight loss 41. Surgery is advised to 

patients with a BMI ≥ 40 kg/m2  or a BMI ≥ 35 kg/m2 with comorbid conditions  14,37. 

There are several types of bariatric surgery. The most popular types are the Roux-

en-Y gastric bypass (RYGB) and gastric sleeve (GS) 42. With the RYGB a small new 

stomach, pouch, is first created. Then the small intestine is dissected and connected 

to this pouch. Subsequently, the distal part of this small intestine is connected to the 

other portion of the small intestine. As a result, food will bypass the greater part of the 

stomach, the duodenum and part of jejunum. With the gastric sleeve, a large part of 

the stomach is removed, resulting in a small, longitudinal stomach. 

Compared to life-style intervention programs, bariatric surgery has proven to be a 

superior treatment for morbid obesity 2,43-45. In the first and largest controlled trial com-

paring bariatric surgery with a standard life-style intervention, the SOS-study, weight 

loss up to 15 years was significantly higher in patients undergoing bariatric surgery 

(27% in RYGB patients versus around 3% in the control group) 2. In addition, diabetes 

remission rates were significantly higher (30.4% versus 6.5%) and surgery was asso-

ciated with reductions in cancer incidence, cardiovascular events and cardiovascular 

deaths 2,46,47. These outcomes have since then been replicated by other studies 43,48. 

Showing that bariatric surgery is currently the most effective treatment for morbid 

obesity. Hence, the number of patients undergoing bariatric surgery continues to in-

crease worldwide: 579,517 patients were operated in 2014 compared to 685,874 in 

2016 42,49.

BARIATRIC SURGERY

Whether a patient qualifies for bariatric surgery should be determined after a compre-

hensive multidisciplinary assessment by a team experienced in bariatric surgery 17. 

This team assesses if the patient meets the criteria for bariatric surgery, which have 

been developed by the International Federation for the Surgery of Obesity and Met-

abolic Disorders (the IFSO) 17,50. The IFSO-criteria state that a candidate for bariatric 

surgery is an adult obese patient with:

• a BMI: 

• ≥ 40 kg/m2, or 

• 35.0 - 39.9 kg/m2 with obesity related comorbidities that will be positively 

influenced by bariatric surgery, like diabetes mellitus, hypertension, cardio-

respiratory problems, severe joint disease and obesity-related severe psy-

chological problems (not further specified)

• longstanding obesity (more than 5 years)

• proven failure of nutritional and behavioural therapy
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Since several studies have shown that patients with diabetes mellitus and a BMI be-

tween 30.0 and 34.9 kg/m2  also benefit from surgery, these criteria might change soon 
51-53. In addition, is it advised that pre-operative evaluation also includesassessment of 

motivation, willingness to life-long follow-up andacceptance of lifestyle modification 
17,18. Consequently, the following contra-indications for bariatric surgery should also 

be assessed at the multidisciplinary screening 17,18:

• Absence of identifiable medical management

• Unable to participate in prolonged medical follow-up

• Non-stabilized psychotic disorder, severe depression, personality and eating dis-

orders, unless specifically advised by a psychiatrist experienced in obesity

• Alcohol abuse and/or drug dependencies

• Disease threatening life in short term

• Patients who are unable to care for themselves and have no long-term family or 

social support

NEDERLANDSE OBESITAS KLINIEK

The Nederlandse Obesitas Kliniek (NOK, Dutch Obesity Clinic) is the largest clinic for 

treatment of people with morbid obesity in the Netherlands. The NOK has eight loca-

tions throughout the country in which about 6,000 new patients are treated each year. 

The multidisciplinary teams consist of a physician, dietician, physiotherapist and psy-

chologist. This team performs the screening according to the IFSO criteria, to assess 

whether apatient qualifies for bariatric surgery. This assessment is then discussed 

with an internist and bariatric surgeon. When patients are accepted for surgery, they 

start the treatment program, which is carried out by the multidisciplinary team.

The treatment program consists of group counselling before and after bariatric sur-

gery. Group counselling is focused on long-term behavioural change. Patients are 

prepared for the changes they will have to make in their habits, eating and physical 

activity, in order for the surgery to be successful. Moreover, counselling is dedicated 

to the causes of obesity, for example, developing new copingstrategies and improve-

ment of self-care are also part of the program. Before surgery patients participate in 

six group sessions led by the multidisciplinary teams, each with a duration of three 

hours. After surgery patients participate in these group sessions up to 1,5 year after 

surgery, also with a duration of three hours per session. Then patients have a yearly 

follow-up with themultidisciplinary team starting 2 years after surgery and ending at 

5 years after surgery.

ROUX-EN-Y GASTRIC BYPASS

In the Netherlands, the RYGB is the most popular type of bariatric surgery: 6,897 
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patients underwent a RYGB in 2016 42. The RYGB is performed laparoscopically and 

patients can be released from the hospital after one night. Figure 1 shows a schematic 

overview of the RYGB procedure. First, a small gastric pouch is constructed (1).Then 

the jejunum is transsected (2), pulled up to the gastric pouch and the gastro-jejunos-

tomy is created (3). The length of the alimentary limb is than measured and an ente-

ro-enterostomy is performed (4). Thus, resulting in a small stomach, the pouch, from 

which the food directly enters the jejunum, bypassing the remaining stomach and the 

initial loop of the small intestine. The procedure is both restrictive, patients can eat 

less, and malabsorptive, nutrients are not properly absorbed. In addition, the RYGB 

induces changes in the gut hormones, bile acids, gut microbiota and energy balance. 

This complex system is probably the main cause for weight loss, however it is not 

completely understood yet 41,54-56.

Figure 1: The Roux-en-Y gastric bypass.

Complications after RYGB
In the Netherlands short term complication rates are quite low; there is a severe post-

operative complication rate of 2.87% and a mortality rate of approximately 0.05-0.1% 
1. Surgical complications on the longer term include ulcer disease (4.7%), internal 

herniation (1-3%) and post-prandial hyperinsulinemic hypoglycaemia (0.20-0.36%) 
57,58. In addition, about one in every 10 patients will have to undergo a cholecystecto-

my because of the development of cholelithiasis 59. The most common complications 

after bariatric surgery are the nutritional deficiencies. These deficiencies can occur 

in up to 50% of the population, especially when patients are non-compliant to sup-

plementation regimes 60,61. The most prevalent deficiencies are of iron, vitamin B12, 

calcium and vitamin D 62-64. Another problem is that a large part of the post-bariatric 

population will develop excess skin, this will be addressed below 8-11. Thus, in addition 

to the positive consequences, a RYGB can also have several negative side-effects.
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Weight loss after RYGB
Weight loss after bariatric surgery was frequently described as percentage excess 

weight loss (%EWL), which is calculated with the following formula 65: 

* ideal weight is defined as body weight at BMI: 25kg/m2

However, more recently, %EWL is being replaced by the percentage total weight loss 

(%TWL), because %TWL is less influenced by the preoperative BMI of the patient 65-67. 

For the calculation of %TWL the following formula is used:

Weight loss after RYGB shows a specific pattern. Patients lose most of their weight in 

the first 3-6 months, after that the weight loss gradually declines until weight is stabi-

lized around 18 months after surgery 2. At 18 months after surgery there is a plateau 

phase 2. At this point, patients who have undergone a RYGB show a mean EWL of 

about 60-70% and mean TWL of about 20-30% 2,3,7,68. Like all other bariatric proce-

dures, a RYGB has a significant positive effect on diabetes mellitus, hypertension, 

cancer incidence and cardiovascular disease 2,3,7,68. Furthermore, it seems to have a 

positive influence on patients’ well-being 69.

%EWL = x 100%
preoperative weight - current weight

preoperative weight - ideal weight*

%TWL = x 100%
preoperative weight - current weight

preoperative weight
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Health-related Quality of Life
Health-related quality of life (HRQoL) was recently defined as a key outcome measure 

after bariatric surgery by the American Society of Metabolic and Bariatric surgery 

(ASMBS) 65. In general, HRQoL improves significantly after bariatric surgery, even up 

to 10 years postoperatively 23,43,69. However, there is a great variance in the effect of 

bariatric surgery on HRQoL 65,70. This variance seems to be caused by two factors. 

First, there is no specific questionnaire to assess HRQoL in the bariatric patient and 

thus numerous questionnaires are used 65,70. Since all these questionnaires measure 

different aspects of HRQoL, this is likely to influence outcomes. Second, (improve-

ment of) HRQoL appears to be related to weight loss 71-74. So, if studies differ in mean 

weight loss, the effect of bariatric surgery on HRQoL might also be different. 

IMPROVING WEIGHT OUTCOME 

Even though bariatric surgery is currently the most effective treatment for morbid 

obesity, weight outcome varies greatly between patients and the reasons for this are 

unclear. Unsuccessful weight loss after bariatric surgery is usually defined as an EWL 

below 50% or a TWL below 20% 6,7,67. There is no uniform definition for weight regain, 

used definitions range from “any weight regain” to weight regain up to a BMI > 35 

kg/m2 75. Insufficient weight loss or significant weight regain occurs in 20-30% of the 

population, leading to secondary and/or tertiary bariatric procedures in up to 25% of 

the patients 5-7. Weight regain in turn negatively impacts comorbidities and HRQoL 
7,69,76. It is essential to identify which factors determine weight outcome after surgery, 

so that weight loss can be improved and weight regain can be avoided. Most previous 

research has concentrated on factors that do relate to weight outcome, but cannot 

(easily) be influenced, such as age, race, presence of co-morbidities, genetics and 

gastrointestinal hormone levels 77-81. Surgical factors, like the length of biliary limbs, 

do not seem to effect long-term weight loss 82. To further improve weight loss and/or 

reduce weight regain it seems more logical to focus on factors that can be influenced: 

patient related factors. This will also allow a shift of focus from the total population to 

the specific patients that need extra guidance.



19

PSYCHOLOGICAL PROBLEMS 

As described briefly before, obesity in general has a negative impact on social and 

psychological well-being 19,23-25. The most common psychological problems in obese 

persons are low self-esteem, depressive symptoms, eating disorders and a negative 

body image 23-29. It seems that psychological problems are even more prevalent in 

the obese population who is seeking surgical treatment 28,30,31. In daily practice, it is 

assumed that the best weight loss (maintenance) after bariatric surgery is achieved 

by patients who have no psychological problems and who are willing to change their 

physical activity and eating habits after surgery. Therefore, psychological assessment 

is a standard part of screening for bariatric surgery 18,83. Nonetheless the scientific 

evidence for these assumptions is not very strong.

Studies assessing the effect of psychological problems on weight change after bar-

iatric surgery show conflicting results. Depressive symptoms are known to negatively 

affect body weight in the obese population 24,28,29,84. But there are only few studies 

in the bariatric population, that have shown a relationship between depression and 

worse weight loss results 79,85. For eating disorders, the effects on weight loss are also 

inconclusive. Several studies have shown a negative effect of eating disorders on 

weight loss after bariatric surgery 86,87. Others conclude that patients with an eating 

disorder will lose more weight compared to patients without an eating disorder 79. 

The effect of a negative body image on weight loss in the bariatric population has 

only been analysed in two studies. One found that a more negative body image was 

related to less weight loss 88. While the other study, using the same questionnaire, 

found no correlation 89. Body image is related a range of problems such as avoid-

ance of social situations, low self-esteem and even depression in the obese popula-

tion 23,24,27,28. There seems to be sufficient evidence that lack of physical activity and 

non-compliance to follow-up after surgery have a negative impact on weight outcome 

after bariatric surgery 3,90-93. 

More and better knowledge of the effect of these psychological and behavioural fac-

tors on weight change after surgery is important for a least two reasons. Firstly, be-

cause these factors can be influenced by, for example cognitive behavioural therapy, 

and thereby outcome after bariatric surgery may be improved. Secondly, because 

some of these factors, like eating disorders, are frequently seen as a contra-indication 

for bariatric surgery and a common reason for delaying or even refusal of an operation 

worldwide 3. This means that these patients do not get a treatment, which can have 

a significant positive impact on their long-term health, mortality and HRQoL. With a 

better understanding of the actual influence of these factors on weight change, selec-

tion for bariatric surgery and treatment of patients who undergo a bariatric procedure 

can be improved. 
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The aim of the first part of this thesis is to unravel whether physical activity, eating 

style/disorders, depressive disorders, HRQoL and body image are related to weight 

change after bariatric surgery.

EXCESS SKIN AFTER BARIATRIC SURGERY

As stated in the beginning, excess skin is a very important negative consequence of 

bariatric surgery. Up to 90% of the population experiences problems with overhang-

ing skin as a consequence of the massive weight loss 8-11. Excess skin negatively 

affects patient’s wellbeing by causing medical, physical and psychological problems 
8-11. Patients describe having trouble finding suitable clothing, limitation in daily activ-

ities and sports 8,10,11,98. Psychological issues are usually related to a negative body 

image; patients feel ashamed and unattractive 11,99,100. 

Excess skin can only be treated by BCS, a type of surgery in which the excess skin is 

surgically removed. As expected, BCS generally has a positive effect on the patients’ 

wellbeing. Several studies showed an improvement of HRQoL, even up to 8 years 

after the body contouring procedure 101-105. Three small studies have also shown a 

positive effect of BCS on body image 9,105,106. Moreover, post-bariatric patients who 

undergo BCS show better weight loss maintenance 107,108. This is especially important, 

since weight loss and (long-term) maintenance is the primary goal of bariatric surgery. 

Better weight loss maintenance after BCS have might be caused by an improvement 

of body image, which improves depressive symptoms and thereby weight loss main-

tenance. 

Reimbursement of body contouring surgery
Despite the positive effects of BCS only a small percentage (18-33%) of patients 

seem to undergo one or more body contouring procedures 10,11,109,110. This is at least 

partly caused by the fact that BCS is not a standard part of bariatric treatment pro-

grams and often not reimbursed by health insurance companies. Patients report that 

the high costs for BCS are the main reason for not undergoing any procedure 10,109. 

This is a worldwide issue 10,11 109,110. 

In the Netherlands there are restrictions for reimbursement of post bariatric body con-

touring surgical procedures. In order to qualify for reimbursement by health insurance 

companies in our country patients first have to meet the following qualifications: (a) 

have to be at least 18 months past bariatric surgery, (b) should have a stable weight 

for at least 12 months, (c) should have a BMI < 35 kg/m2. Second, they should have a 

skin excess grade 3 according to the Pittsburgh Rating Scale (PRS) or an untreatable 

skin condition caused by the excess skin 111,112.
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In my opinion the current system has serious drawbacks. The first problem is that the 

PRS was never created for reimbursement purposes and the evaluation of excess 

skin by means of visual interpretation of photographs has been proven to be incon-

sistent and therefore unreliable 112-114. The second problem is that psychological and 

physical complaints are not part of the assessment, which seems unfair. Especially 

because these issues seem to negatively impact patient well-being. The result of the 

current system is a growing population of patients who have undergone bariatric sur-

gery, but have no access to post-bariatric BCS. Unfortunately, no exact figures are 

available for the Netherlands. 

Several others have described the problem of a large post-bariatric population who 

don’t get reimbursed and neither do have the financial means to pay for BCS them-

selves 109,110,115. The British Association of Plastic, Reconstructive and Aesthetic Sur-

geons (BAPRAS) has now developed a questionnaire to define which post-bariatric 

patients qualify for referral and reimbursement of BCS 116. Assessment of weight loss 

results, medical, physical and psychological complaints of excess skin, and history of 

the patient are part of this questionnaire. 

In the second part of this thesis, I will focus on desire for BCS, body image and ex-

cess skin in the post-bariatric population. It is hypothesized that patients who have 

overhanging skin and desire BCS will have a more negative body image compared to 

patients who already had BCS. It is also hypothesized that the patients who did not 

undergo BCS are the patients in whom body image mediates the relationship between 

weight loss and depressive symptoms. Therefore, patients who did not undergo BCS 

will be compared with patients who already had BCS and patients who do not want 

BCS. In each of these groups we will assess the relationship between weight loss, de-

pressive symptoms and body image. Additionally, we will conduct a mediation analy-

sis to assess whether body image mediates the relationship between weight loss and 

depressive symptoms in the post-bariatric population. In the following study we will 

compare patients who desire BCS, with patients who don’t desire BCS concentrating 

on demographics, skin surplus and Dutch qualifications for reimbursement of BCS. 

Perceived reasons why patients have not undergone BCS will be evaluated. In the last 

chapter a new tool to decide which patients qualify for referral and reimbursement of 

BCS will be developed and tested. This screening tool will be a modified version of the 

tool created by the BAPRAS, in which weight loss results, complaints of excess skin, 

and history of the patient are used to decide which patients qualify for reimbursement.



22

Chapter 1 - Introduction

Outline of this thesis

To sum up, bariatric surgery has proven to be a highly effective treatment for one of 

the most prevalent health issues in this century: morbid obesity. Bariatric surgery 

generally has a positive outcome, but not in all patients. About 20-30% of the patients 

experience insufficient weight loss, or weight regain, and others are seriously affected 

by overhanging skin. To improve the outcomes after bariatric surgery, it is essential to 

know which factors influence weight change. Physical and psychological factors that 

might influence the surgery outcomes are not frequently studied.

The first part of this thesis will focus on the patient related factors as moderators of 

weight change after surgery. The studies in this part of the thesis are all conducted 

in patients who have undergone a RYGB without any prior bariatric procedures. This 

population was chosen because the RYGB is the most popular in the Netherlands 

and because weight loss can differ between the types of bariatric surgery, especially 

when patients who undergo secondary or tertiary procedures are included. A system-

atic review and meta-analysis will discuss the evidence on the role of compliance to 

follow-up, physical activity, psychopathology, depressive disorders, eating disorders, 

HRQoL and body image on weight loss after RYGB (chapter 2). Subsequently, we will 

use the outcome of this systematic review as a base for a prospective data-analysis 

to study the effect of moderators on weight loss after RYGB in our own population. 

We will study weight change up to 4 years after RYGB and assess the relationship 

with eating style and physical activity (chapter 3). In chapter 4, we will assess the 

relationship between weight loss and HRQoL using an obesity specific and a generic 

HRQoL questionnaire.

In the second part of the thesis the emphasis will be on excess skin, BCS and body 

image. In chapter 5 depressive symptoms, body image and weight loss will be stud-

ied in a post-bariatric population, by comparing patients with a desire for BCS with 

patients who already had BCS and patients without a desire for BCS. The mediating 

effect of body image on the relationship between weight loss and depressive symp-

toms will be studied. In chapter 6 differences between these patient groups regarding 

social economic status, qualification according to Dutch weight criteria, complaints of 

overhanging skin and satisfaction with body will be analysed. Perceived reasons why 

patients have not undergone BCS will also be assessed in this chapter. In chapter 7 a 

new screening tool for reimbursement of BCS will be developed and tested.
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ABSTRACT

INTRODUCTION

Insufficient weight loss after Roux-en-Y gastric bypass (RYGB), might be influenced 
by behavioral and psychopathology related factors. This review studies the moderating 
influence of several behavioral and psychopathology related factors on weight loss.

METHOD

The search was carried out using four electronic databases. Preoperative Body Mass 
Index and percentage Excess Weight Loss (%EWL) were calculated for all moderator 
and non-moderator groups of variables.

RESULTS

A total of 61 articles were included; 35 studies had sufficient data for meta-analysis. 
Eight studies were included to study the relationship between compliance and weight 
loss, compliant patients had a significantly higher EWL than non-compliant patients; 
difference 7.6% (p<0.001). Ten studies were included for physical activity, active 
patients had a significantly higher EWL, 71.3% versus 63.7% (p<0.001). Weight loss 
was not significantly influenced by depression (p=0.246) or binge eating (p=0.256).

CONCLUSION

This meta-analysis shows that good compliance and higher physical activity have a 
positive effect on weight loss after RYGB. However, symptoms of depression and binge 
eating do seem to not influence weight loss. Psychological evaluation varies greatly 
and efforts should be made to form consensus on how to conduct this evaluation. For 
now, decisions regarding bariatric surgery should be made based on a multidisciplinary 
screening of each single patient.



31

INTRODUCTION

The Roux-en-Y gastric bypass (RYGB) is currently the most popular type of bariatric 

surgery 1-3. It results in long-term weight loss; improvement of obesity related comor-

bidities and it positively affects quality of life (QoL) 3-5. Percentage excess weight loss 

(%EWL) is generally used to describe weight loss after RYGB 6. The average patient 

reaches an EWL of 60-70%; in 10-20% of the patients EWL is below 50%, which has 

been claimed as unsuccessful weight loss by some authors 6,7. Now that the RYGB 

has proven to be a successful and safe treatment for morbid obesity, further research 

should focus on the questions why not all patients lose a substantial amount of weight 

and why some patients relapse. 

Some factors influencing weight loss are age, race, the presence of diabetes mellitus 

and gastrointestinal hormone levels 8-10. In addition to these “medical” factors, cogni-

tive and behavioral factors might influence the results of bariatric surgery. Cognitive 

mechanisms related to the behavior of obese patients might sabotage successful 

weight loss and its maintenance 11. Also, co-morbid psychopathology, like depression 

and (binge) eating disorders, could influence weight loss 10,11. 

Obese patients frequently report negative perceptions towards their own body, a 

negative body image, and related cognitive-behavioral consequences 12-16, such as 

severe avoidance of social situations and low self-esteem, leading to a low QoL 12-14. 

Experts argue that psychological problems, a lack of physical activity and non-com-

pliance to life-style change have a negative impact on weight loss after RYGB 1,17. 

Though these “moderators” have been studied before, systematic reviews and me-

ta-analyses are scarce. Moreover, previous reviews generally include different types of 

bariatric surgery, while it cannot be ruled out that weight loss is differently influenced 

by the type of surgery 5. The aim of this study is to review and analyze the cogni-

tive, behavioral and psychopathology related moderators of weight loss after primary 

RYGB.

MATERIALS AND METHODS

Search strategy
The search strategy was developed with an information specialist. The search was 

carried out using the following electronic databases: Pubmed, Embase, Cochrane 

and Psycinfo. Searches were performed until 31th of January 2016. The following 

terms were used for the search: gastric bypass, bariatric surgery, compliance, phys-

ical activity, psychopathology, depressive disorder, eating disorder, binge eating dis-

order, body image, quality of life and outcome. Reference lists of systematic reviews 

were hand searched for additional publications. Subsequently titles and abstract were 

screened for eligibility. Case control studies, cohort studies, cross-sectional and ran-

domized controlled trials were included. If it was unclear if the article was suitable 
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for inclusion in the review, the whole paper was obtained and assessed. The search 

was performed by one reviewer (VM) and inclusion was double checked by a second 

reviewer (EA).

Eligibility criteria
Studies were only included if the study population consisted of adult patients un-

dergoing RYGB for morbid obesity and when weight loss was the outcome. When 

studies described results of multiple types of bariatric surgery, the study was only 

included if results of the RYGB patients were presented separately. Studies were in-

cluded when one or more of the following moderators was assessed: compliance 

to follow-up, physical activity, general psychopathology, depressive disorders, binge 

eating disorder, general eating disorder, quality of life and body image. Only articles 

published in academic journals in English were included. 

Data extraction
The following data were extracted from the included papers: number of patients, gen-

der, age, study design, follow-up time and weight loss data. Since up to recently 

there was no guideline for reporting weight loss after bariatric surgery all available 

weight loss data was selected and or calculated in accordance with current guide-

lines: height, bodyweight and Body Mass Index (BMI) before and after RYGB, %EWL, 

% excess BMI loss (%EBMIL), % total weight loss (%TWL) 18. If insufficient data was 

provided in the article the author was contacted at least three times for additional 

data. In addition, all data regarding the moderator of interest was acquired: methods 

of assessment of moderator and timing of assessment. 

In current practice there is no guideline on how to evaluate behavioral and psycho-

logical factors in bariatric patients 18,19. Therefore, all papers assessing one or more of 

the moderators were included, independently from the methods of assessment. Thus, 

moderators could either be evaluated via direct measurement of physical activity or 

compliance to follow-up, via validated or non-validated questionnaires or via clinical 

interviews.

RESULTS

Search results
After removing duplicates, 3825 articles were identified, with hand searches of the 

(systematic) reviews 9 articles were added (Figure 1). Titles of 3834 articles were 

reviewed, 3477 were excluded. Abstracts of 357 records were reviewed, and 108 full-

text articles were read. A total of 61 articles were included in this review, 20 studies 

reported the effect of multiple moderators (Table 1). 

For the following moderators there was sufficient data to be included in the review: 

compliance, physical activity, psychological evaluation, depressive symptoms and 
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self-reported binge eating. Since studies on body image (n=2) and QoL (n=2) were 

scarce, these moderators were not included in the review.

Figure 1: Flowchart of literature search
 

4452 records identified  

3825 records after duplicates removal 

3830 records total  

3477 records excluded after screening 
title 

108 records full-text assessed 
47 excluded: 
24: not (exclusively) RYGB or not 
specified 
12: no effect of moderator weight loss 
1: moderator not in concordance with 
definitions 

5 records identified through references  

61 records included in review 

347 records abstract assessed  
239 records excluded after screening 
abstract 

26 excluded: insufficient weight loss 
data 

35 records included in meta-
analysis:  
- Compliance: 8 
- Physical activity: 10 
- Psychological issues: 4 
- Depression: 12 
- Binge eating: 7 
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Compliance
Eleven studies evaluated the effect of compliance to follow-up on weight loss 20-30. 

Compliance was calculated using attendance in postoperative appointments 20,23-27,30, 

postoperative support group meetings 22,28,29 or preoperative appointments 21 (Table 

1). Study population ranged from 60-274 patients, mean preoperative BMI ranged 

from 44.7 kg/m2 to 54.5 kg/m2 and mean follow-up ranged from 1 to 5.8 years. In 

seven studies compliance was associated with significantly more weight loss and/or 

successful weight loss 20,22,23,25-27,29. 

Data of eight studies with a combined total of 13 follow-up moments and 1,447 pa-

tients were included in the meta-analysis (Table 2) 20-27. Mean pre-operative BMI of the 

compliant group was 51.8 kg/m2 (±2.9) versus 48.8 kg/m2 (±2.5) in the non-compliant 

group. Follow-up ranged from 6 months to 5.8 years. Compliant patients had a signifi-

cantly higher EWL than non-compliant patients; effect size 7.6%, p<0.001 (Figure 2). 

Subsequently the effect of compliance was assessed for different follow-up moments. 

Three studies reported on weight loss 6 months after surgery, a total of 253 patients 

were included; mean EWL was significantly higher in the compliant group when com-

pared to the non-compliant group, respectively 52.6% and 48.5% (p=0.006) 20,22,24. Six 

studies including 668 patients reported on 12 month weight loss; compliant patients 

had an EWL of 64.8% versus 58.5% for non-compliant patients (p=0.038) 20-23,25,26. 

Four studies with a total of 448 patients reported weight loss more than 24 months af-

ter surgery 20,23,27. Weight loss was significantly higher in compliant patients compared 

to the non-complaint patients, 70.3% versus 57.3% (p<0.001).

Table 2:
Meta-analysis on effect of compliance on weight loss in RYGB patients 

Author, yr. FU
Compliant patients Non-compliant patients

ES 95%CI
BMI EWL N BMI EWL N

Compher, 2012 6M 54.50 46.40 32 49.20 45.30 28 6.66 5.01, 8.31
Compher, 2012 12M 54.50 68.50 32 49.20 55.50 28 16.92 15.27, 18.57
Compher, 2012 24M 54.50 70.70 32 49.20 68.50 28 12.84 11.19, 14.49
El Chaar, 2011 12M 45.30 61.70 138 41.20 60.80 39 0.90 -0.57, 2.37
Song, 2008 6M 52.78 45.40 28 49.66 41.30 50 4.10 2.49, 5.71
Song, 2008 12M 52.78 55.50 28 49.66 47.10 50 8.40 6.79, 10.01
Gould, 2007 12M 51.00 70.00 34 51.00 65.00 41 5.00 3.36, 6.64
Gould, 2007 36M 51.00 74.00 34 51.00 61.00 41 13.00 11.36, 14.64
Gould, 2007 36M 51.00 74.00 34 50.00 64.00 51 10.00 8.37, 11.63
Shen, 2004 6M 48.70 67.60 62 47.00 66.10 53 1.50 -0.15, 3.15
Harper, 2007 12M 48.00 76.00 42 49.00 65.00 57 11.00 9.36, 12.64
Hatoum, 2008 12M 52.31 63.56 183 51.06 67.71 74 -4.15 -5.70, -2.60
Robinson, 2014 5.8Y 47.61 67.78 104 47.43 55.51 124 12.17 10.52, 13.82
Overall effect 51.08 64.70 783 48.82 58.68 664 7.56 4.29, 10.83

yr. = year of publication; FU: follow-up in months (M) or years (Y); BMI: Body Mass Index; EWL: percentage excess weight loss; N = 
number of patients; ES: effect size; CI: confidence interval
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Figure 2: Results of meta-analysis on effect of compliance on weight loss in RYGB 

patients

Physical activity
There were 21 studies evaluating the association between physical activity (PA) and 

weight loss 25,27,29-47. Three studies measured PA 36,39,45, in twelve studies PA was as-

sessed with questionnaires 27, 29-35, 38,40,44 and in six studies patients were asked about 

their PA 25,37,41-43,46 (Table 1). In one study PA was assessed prior to RYGB 25, in one 

study it was assessed both before and after surgery 32; all other studies assessed 

PA after surgery. Mean BMI prior to surgery ranged from 46.0-54.1 kg/m2, number 

of patients ranged from 40-303, maximum follow-up was 16 years. In fifteen studies 

PA and intensity of PA were significant predictors of weight loss and limited PA was 

associated with less weight loss 25,29-31,33-37,39,40,42,45-47. 

There were sufficient data in ten studies with 12 follow-up moments; these data were 

pooled for meta-analysis (Table 3) 25,27,31,32,34,37,39,42,44,47. A total number of 3,558 patients 

were included. Active patients had a mean preoperative BMI of 49.6 kg/m2 (±1.3); this 

was 50.3 kg/m2 (±2.3) in inactive patients. Active patients had a significantly higher 

EWL, effect size 6.8% (p<0.001, Figure 3). 

Subsequently the effect of PA was assessed for different follow-up moments. Three 

studies reported on weight loss 12 months post-surgery, data of 220 patients were 

pooled; weight loss was higher in active patients (69.4% in versus 65.6%, p<0.001) 
25,32,47. Follow-up was 24 months or longer in seven studies, active patients had EWL 
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of 76.0% versus 67.2% for the inactive patients (p<0.001) 27,31,34,37,39,42,44. 

Table 3:
Meta-analysis on effect of physical activity on weight loss in RYGB patients

Author, yr. FU
Active patients Non-active patients

ES 95%CI
BMI EWL N BMI EWL N

Hatoum, 2008 12M 51.32 69.34 206 55.31 65.18 40 4.16 2.79, 0.53
Josbeno, 2010 2-5Y 49.25 71.29 26 50.64 55.62 14 15.67 14.07, 17.27
Forbush, 2011 3-5Y 47.40 84.93 99 47.75 77.75 161 7.06 5.44, 8.68
Bond, 2009 12M 49.80 75.36 68 50.50 66.54 39 1.70 0.09, 3.31
Evans, 2007 3M 49.00 41.21 90 49.70 39.57 83 1.64 -0.01, 3.29
Evans, 2007 6M 49.10 59.95 64 49.60 53.43 88 5.50 3.85, 7.15
Evans, 2007 12M 50.20 71.31 120 49.30 65.76 64 5.70 4.06, 7.34
Silver, 2006 24.2M 49.21 86.00 116 46.86 79.76 24 4.24 2.86, 5.63
Bond, 2004 24M 49.80 68.20 1479 49.60 63.90 106 4.30 3.22, 5.38
Herman, 2014 2-16Y 51.20 73.60 146 51.60 66.80 157 6.80 5.15, 8.45
Yanos, 2014 8.6Y 51.93 85.18 43 54.25 75.51 54 9.67 8.03, 11.31
Robinson, 2014 5.8Y 47.50 69.56 217 48.88 54.36 54 15.20 13.77, 16.64
Overall effect 49.64 71.33 2674 50.33 63.68 884 6.80 4.23 , 9.37

yr. = year of publication; FU: follow-up in months (M) or years (Y); BMI: Body Mass Index; EWL: percentage excess weight loss; N = 
number of patients; ES: effect size; CI: confidence interval

 

Figure 3: Results of meta-analysis on effect of physically activity on weight loss in 

RYGB patients.
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Psychological evaluation
There were seven studies reporting on preoperative psychological evaluation 

and weight loss 46,48-53. Preoperative psychological evaluation was conducted by 

semi-structured interviews 48,50,51,53 or an interview in combination with validated ques-

tionnaires 46,49,52. The definition of psychologic and/or psychiatric disturbances ranged 

from psychological disturbances to psychiatric disorders (Table 1). Included number 

of patients ranged from 65-485, follow-up was 6-24 months. In six studies weight loss 

was not influenced by the presence of psychological/psychiatric problems 46,48-50,52,53. 

In one study patients who had participated in mental health treatment before bariatric 

surgery had higher weight loss 51. Since definitions of psychologic evaluation varied 

greatly no meta-analysis was conducted. 

Depressive symptoms
A total of 24 studies analyzed the effect of self-reported depressive symptoms on 

weight loss 25,29,30,34,36,40,41,43,44,54-68. Twelve studies used a validated questionnaire to 

measure symptoms of depression: the Beck Depression Inventory in eight 54,55,58-61,63-

67, the Hospital Anxiety and Depression Scale in two 36,57 and the Patient Health Ques-

tionnaire in two studies 40,44. Other studies defined symptoms of depression by DSM-

IV 30,56, preoperative questions about symptoms 25,34, frequency of symptoms 43, or 

antidepressant use 62 (Table 1). In three studies it was unclear how depression was 

determined 29,41,68. Number of patients ranged from 47-494 and maximum follow-up 

was 8.9 years. Depressive symptoms were measured preoperatively in 15 studies, 

postoperatively in 6 studies and both before and after surgery in 2 studies. In three 

studies the weight loss was negatively influenced by the preoperative symptoms of 

depression 30,41,60. In two studies postoperative symptoms of depression negatively 

correlated with %EWL 64,67. In all other studies neither pre- nor postoperative depres-

sive symptoms were associated with weight loss. 

Data of twelve studies with 24 follow-up moments could be pooled for meta-analysis 

(Table 4) 25,34,36,44,54-57,62,65,66,68. This included 3,701 patients with a mean pre-surgical 

BMI 48.4 kg/m2 (±2.8) in the group with depressive symptoms and 48.6 kg/m2 (±2.8) in 

the group without depressive symptoms (Figure 4). Mean weight loss was not signifi-

cantly different between these groups, respectively 66.9% in the patients with symp-

toms and 65.4% in the patients without symptoms (p=0.246). 

At 12 months follow-up patients with depressive symptoms had higher weight loss, 

effect size 1.7% (p=0.036). This analysis included 595 patients of 4 studies with a 

mean baseline BMI of 48.6 kg/m2 in the depressive symptoms group and 49.0 kg/m2 

in the non-depressive symptoms group 25,54,55,62. Four studies reported on 6 month fol-

low-up, %EWL was not significant different (p=0.336) 54-56,62. Two studies reported on 

24 and 36 months follow-up, weight loss was the same in the depressive symptoms 

and non-depressive symptoms group (p=0.276 and p=0.477) 54,55. 
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Table 4:
Meta-analysis on effect of depressive symptoms on weight loss in RYGB patients

Author, yr. FU
Depressive symptoms No depressive symptoms

ES 95%CI
BMI EWL N BMI EWL N

Hatoum, 2008 12M 51.38 67.20 111 52.52 63.99 140 3.21 1.57, 4.85
Silver, 2006 24.2M 47.43 82.82 69 49.97 83.65 71 -0.83 -2.48, 0.82
Kruseman, 2010 8y 46.73 65.90 80 45.46 71.50 48 -5.60 -7.22,-3.98
Alger-Mayer, 2009 3M 50.50 47.91 64 51.14 47.24 93 0.67 -0.96, 2.30
Alger-Mayer, 2009 6M 50.50 64.02 64 51.14 60.44 93 3.58 1.95, 5.21
Alger-Mayer, 2009 12M 50.50 73.83 64 51.14 70.12 93 3.71 2.08, 5.34
Alger-Mayer, 2009 24M 50.50 71.84 41 51.14 65.83 54 6.01 4.37, 7.65
Alger-Mayer, 2009 36M 50.50 75.43 25 51.14 59.47 36 15.96 14.33, 17.59
Alger-Mayer, 2009 48M 50.50 71.06 16 51.14 56.66 23 14.40 12.77, 16.03
Alger-Mayer, 2009 60M 50.50 67.39 9 51.14 58.12 14 9.27 7.65, 10.89
Alger-Mayer, 2009 72M 50.50 66.11 9 51.14 59.73 11 6.38 4.74, 8.02
Sallet, 2007 6M 45.03 57.19 70 44.95 57.24 119 -0.05 -1.66, 1.56
Sallet, 2007 12M 45.03 73.51 65 44.95 70.80 117 2.71 1.10, 4.32
Sallet, 2007 24M 45.03 78.83 42 44.95 78.54 73 0.29 -1.32, 1.90
Sallet, 2007 36M 45.03 66.63 8 44.95 69.33 14 -2.70 -4.31, -1.09
Gorin, 2009 6M 46.50 56.80 47 47.40 58.90 57 -2.10 -3.74, -0.46
Love, 2008 6M 46.40 51.16 48 48.42 49.23 68 1.93 0.30, 3.56
Love, 2008 12M 46.40 74.88 48 48.42 75.43 68 -0.55 -2.18, 1.08
Beck, 2012 23.2M 47.46 77.57 14 45.54 78.42 29 -0.85 -2.43, 0.73
Yanos, 2014 8.6y 55.39 73.41 27 52.47 82.35 70 -8.94 -10.48, -7.40
Fox, 2016 12M 45.44 63.33 67 44.77 64.43 30 -1.10 -2.67, 0.47
Wise, 2015 6M 49.14 53.66 56 48.41 52.78 591 0.88 -0.28, 2.04
Wise, 2015 12M 49.14 71.31 56 48.41 68.97 591 2.34 0.89, 3.79
Brandao, 2015 28.6M 44.79 53.96 18 45.34 67.28 80 -13.33 -14.99, -11.67
pooled ES 48.35 66.91 1118 48.59 65.44 2583  1.47 -1.01, 3.95

yr. = year of publication; FU: follow-up in months (M) or years (Y); BMI: Body Mass Index; EWL: percentage excess weight loss; 
N = number of patients; ES: effect size; CI: confidence interval
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Figure 4: Results of meta-analysis effect of depressive symptoms on weight loss in 

RYGB patients

Binge eating
Twenty-four studies assessed self-reported binge eating 29,30,38,40,43,44,46,54,55,57,58,63,66,69-

79. Binge eating symptomatology was assessed with the Questionnaire of Eating 

and Weight Patterns - Revised in five studies 44,58,70,71,79, the DSM-IV in seven stud-

ies 30,40,55,57,63,69,72, the Eating Disorder Examination-Questionnaire in three 46,73,78, Binge 

Eating Scale in five 29,38,54,74,75 and the Inventory of Binge Eating Situations in one 76 

(Table 1). In three studies binge eating was assessed without a specified question-

naire 43,66,77. Eighteen studies focused on the effect of self-reported binge eating prior 

to surgery, 20-361 patients were included, follow-up ranged from 6-72 months. Nine 

studies found no effect of binge eating on outcome 46,54,63,66,74,75,77,78. In one study binge 

eating prior to surgery was associated with higher weight loss 38. In six studies binge 

eating was significantly correlated with less weight loss 55,58,69,71,72,76. In one study suc-

cessful patients (< 30 kg/m2 at 1-year post RYGB) were less likely to report binge 

eating though this difference disappeared when successful weight loss was defined 

otherwise 30. The effect of binge-eating post-surgery was described in five studies; in 
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three studies self-reported binge eaters had lower weight loss 29,57,70 and in two there 

was no difference 40,43. 

Results of seven studies, all with pre-operative analysis of binge eating symptom-

atology, could be pooled for meta-analysis 54,55,66,71,74,75,79 (Table 4). Data included 1360 

patients with a mean preoperative BMI of 49.1 kg/m2 (±2.7) in the binge eating group 

and 47.8 kg/m2 (±3.8) in the non-binge eaters (Figure 4). EWL was not significantly 

different, 61.3% for binge eaters and 58.7% for non-binge eaters (p=0.256). 

Five studies including 353 patients reported on 6 month weight loss, there was no 

significant difference in weight loss, binge eaters 49.6% versus 53.2% in non-binge 

eaters (p=0.817) 54,55,71. Four studies reported on 12 months weight loss, there was no 

significant difference in weight loss (p=0.935) 54,55,66,74,75. Also at 18, 24 and 36 months 

there were also no significant differences (p=0.109, p=0.887 and p=0.773) 54,55,74.

Table 5:
Meta-analysis on effect of binge eating on weight loss in RYGB patients

Author, yr. FU
Binge eating None binge eating

ES 95%CI
BMI EWL N BMI EWL N

Alger-mayer, 2009 3M 50.73 43.08 32 50.92 44.91 70 -1.83 -3.40, -0.26
Alger-mayer, 2009 6M 50.73 61.21 32 50.92 58.85 70 2.36 0.79, 3.93
Alger-mayer, 2009 12M 50.73 73.25 32 50.92 68.24 70 5.01 3.44, 6.58
Alger-mayer, 2009 24M 50.73 75.56 19 50.92 63.25 44 12.31 10.75, 13.87
Alger-mayer, 2009 36M 50.73 85.75 13 50.92 54.03 23 31.72 30.11, 33.33
Alger-mayer, 2009 48M 50.73 83.65 9 50.92 52.53 14 31.11 29.49, 32.74
Alger-mayer, 2009 60M 50.73 68.69 3 50.92 59.25 9 9.45 7.94, 10.96
Alger-mayer, 2009 72M 50.73 62.24 2 50.92 69.46 8 -7.22 -8.65, -5.78
Sallet, 2007 6M 45.90 53.58 43 41.60 55.20 44 -1.62 -3.27, 0.03
Sallet, 2007 12M 45.90 63.44 44 41.60 73.34 41 -9.90 -11.55, -8.25
Sallet, 2007 24M 45.90 65.49 34 41.60 85.37 33 -19.88 -21.53, -18.23
Sallet, 2007 36M 45.90 56.53 8 41.60 87.24 7 -30.71 -32.36, -29.06
Dymek, 2001 6M n.a. 38.50 10 n.a. 53.90 22 -5.60 -7.25, -3.95
Green, 2004 6M 56.70 44.78 33 52.80 51.20 32 3.00 1.39, 4.61
Malone, 2004 3M 48.10 33.00 26 47.70 34.00 52 8.00 6.45, 9.55
Malone, 2004 6M 48.10 50.00 24 48.10 50.00 24 11.00 9.43, 12.57
Malone, 2004 9M 48.10 61.00 16 47.70 53.00 40 13.00 11.47, 14.53
Malone, 2004 12M 48.10 66.00 17 47.70 55.00 37 12.00 10.49, 13.51
Malone, 2004 18M 48.10 69.00 9 47.70 56.00 24 -1.36 -2.99, 0.266
Malone, 2004 24M 48.10 68.00 6 47.70 56.00 18 15.00 13.41, 16.59
Malone, 2004 36M 48.10 69.00 5 47.70 54.00 10 3.00 1.41, 4.59
Bocchieri,2002 18M 54.70 60.00 24 53.60 57.00 48 -3.30 -4.95, -1.65
Castellini, 2014 12M 50.66 56.91 43 53.60 60.21 40 -1.00 -2.59, 0.59
Fox, 2015 12M 46.30 62.31 38 44.99 63.67 58 -1.83 -3.40, -0.26
pooled ES 49.12 61.29 522 47.81 58.99 838 3.24 -2.35, 8.83

yr. = year of publication; FU: follow-up in months (M) or years (Y); BMI: Body Mass Index; EWL: percentage excess weight loss; 
N = number of patients; ES: effect size; CI: confidence interval
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Figure 5: Results of meta-analysis on effect of binge eating on weight loss in RYGB 

patients

DISCUSSION
The goal of this systematic review and meta-analysis is to give an overview of behav-

ioral and psychopathology related moderators of weight loss after RYGB. The results 

show that compliance to follow up and taking part in physical activity are associated 

with more weight loss after surgery. Psychopathology related issues were however 

not associated with less weight loss. 

The importance of compliance to follow-up has been well established in laparoscopic 

adjustable gastric band (LAGB) patients. In one study more than half of the patients 

lost to follow up had an EWL < 25% 1,80. The effect by which compliance to follow-up 

leads to more weight loss in these patients has been attributed to adjustment of the 

band 1. For RYGB is it assumed that the effect of compliance to follow-up is less. 

However, a previous meta-analysis with four studies also showed a positive effect of 

compliance to follow-up in RYGB patients 17. In six studies included in this meta-anal-

ysis %EWL was higher in compliant patients on each of the follow up moments, this 
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difference was even seen up to 5.8 years after surgery. The authors of the previous 

review suggest that follow-up rates are lower in patients with less weight loss 17. An-

other explanation can be that motivated patients have a better compliance to both 

the consultation as well as the lifestyle adherence, with more weight loss as a con-

sequence. For future treatment it is essential to get more insight in how the improve 

compliance of these patients. 

The effect of compliance is in concordance with the higher weight loss in patients 

who endorse in physical activity after surgery, which is also a form of compliance to 

postoperative advice. In the general population the positive effect of psychical activity 

on weight loss and weight maintenance is already well established 81. In our analy-

sis the pre-operative BMI difference between the active and non-active patients was 

less than one BMI point, and still the mean difference in EWL was almost 7%. When 

comparing all included studies, the effect of PA seems to be more pronounced on 

long-term. One study with 2-5 years follow-up even showed 15% more weight loss 

in active patients 39. Although this meta-analysis was only conducted with studies 

on RYGB, we want to emphasize that previous research has also shown a positive 

effect of PA on weight loss in patients undergoing different types of bariatric surgery 
82. In addition to weight loss, physical activity has shown to have a positive effect on 

cardiac and pulmonary function and body composition 83-85. As described in previous 

guidelines, physical activity should be promoted in all post-bariatric patients 1.

Regarding the psychological predictors the results of the meta-analysis are not in 

concordance with common belief, which generally link psychological issues and eat-

ing disorders to less weight loss after surgery 1. Binge eating is present in a significant 

part of the pre-bariatric surgery population and a common reason for delaying and 

refusal of surgery 1. However previous reviews did never find a negative effect of binge 

eating on weight loss after bariatric surgery; one review even found a positive effect 
10. This in in concordance with our results, which also show slightly more weight loss 

in binge eaters. When looking at the individual studies, there is a great variation in as-

sessing binge eating symptoms. Seven different questionnaires were used, in only in 

a few studies a structured interview was conducted. In addition, the groups with long 

term outcomes were very small, ranging from 10-36 patients 54,55,74. Independently 

of these possible biases, it seems that pre-operative binge eating symptoms do not 

have a significant negative influence on weight loss. 

To our knowledge no meta-analysis has ever been conducted to assess the effect of 

depressive symptoms on weight loss after RYGB or any other bariatric procedure. Our 

results show no difference in weight loss between patients self-reporting depressive 

symptoms vs patients who do not report symptoms. Several other studies have sug-

gested that there is no effect of depression on weight loss 10,86. Herpertz et al. even 
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concluded that depression disorders have a positive effect of weight loss, mediated 

by the positive effect on QOL 87. A somewhat surprising finding is that in four out of 

six studies with a negative effect of depression on weight loss, depressive symptoms 

was assessed postoperatively 34,36,44,57. Depression has been linked to changes in eat-

ing behavior in the obese population before 11,12. Thus, it might be that post-operative 

occurrence of depression has effect on bodyweight. Follow-up of RYGB patients and 

timely treatment of post-operative depression might be the most important in this 

population.

Although the number of studies that could be included in the meta-analysis were suffi-

cient, the findings of this study are somewhat restricted by the number of publications 

with sufficient weight loss data. Most studies were conducted in the past decade and 

%EWL was generally used as a weight loss variable, however this outcome measure-

ment was not available in a substantial number of studies. The recently published 

guideline on reporting outcome after bariatric surgery should avoid this problem in 

future meta-analysis 18.

The variance in assessment and definition of the moderators might have contributed 

to the fact that there was no difference in weight loss in the analysis of depressive and 

binge eating symptoms. And although in six studies weight loss was not influenced 

by the presence of psychological/psychiatric problems 46,48-50,52,53. Because of the vari-

ations in psychological evaluation a meta-analysis could not be conducted. The most 

recent guideline does state that psychosocial evaluation before bariatric surgery is 

essential, however the best method to conduct this assessment is yet to be identified 
1. Thus, our results do give good insight in current everyday practice. 

In the future, more effort should be made for consensus on psychological screening 

of bariatric patients 1. It seems that current screening is mostly conducted with ques-

tionnaires and without structured interviews. This could lead to the fact that patient 

might now be included in the depressive symptoms group, but do not actually have 

a depression. The same is possible for binge eating symptomatology. When accurate 

diagnosis of psychological issues is conducted, then definitive conclusions of the 

impact on weight loss can be made. 

In this consensus there also should be attention for what psychologists’ call: positive 

faking. Patients who are screened for bariatric surgery, usually know the contra-indi-

cations and might behave differently to “get” the surgery.

CONCLUSION 

A decade ago van Hout et al. stated that more research was needed to fully under-

stand the influence of patient related factors on weight loss 88. This study shows that 
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more research has been conducted. Based on this meta-analysis there is no evidence 

that patients with symptoms of depression and binge eating have lower weight loss 

after RYGB. Symptoms other than depression and binge eating are not systemat-

ically studied so it cannot be ruled out that they influence surgery effects. There-

fore, we advise that decisions regarding bariatric surgery should not be made based 

on a single psychological diagnosis or questionnaire outcome, but on a thorough 

screening of each patient by a multidisciplinary team, including a mental health pro-

fessional. Compliance and physical activity do seem to positively influence weight 

loss, and treatment regime should be focused on improving these factors. In addition, 

follow-up should address psychological problems that might arise post-surgery and 

affect weight loss on the long-term.
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ABSTRACT

BACKGROUND

Insufficient weight loss and weight regain is seen in 20-30% of the post-bariatric 

population. More knowledge about the effect of physical activity and eating style on 

weight change after Roux-en-Y gastric bypass is essential since behaviour can be 

modified and thereby results improved. The goal of this study is to determine the 

relationship between weight change, self-reported physical activity and eating style. 

METHODS

Weight, physical activity (PA) and eating style (ES) were assessed before surgery and 

15, 24, 36 and 48 months after surgery. A linear mixed model was performed to as-

sess the association between the change in PA and ES and percentage total weight 

loss (%TWL).

RESULTS

4,569 Patients were included. Preoperative PA and ES were not related to weight 

change. Change in PA was positively associated with %TWL at 15, 36 and 48 months 

follow-up. Change in emotional eating was negatively related to %TWL at all fol-

low-up moments. Change in external eating was only negatively related to weight 

loss at 24 months follow-up. Change in restrained eating was negatively associated 

with weight loss up to 36 months follow-up. More restrained eating at 36 months fol-

low-up was related to higher weight regain, and more emotional eating at 48 months 

to 48-month weight regain. 

CONCLUSION

Preoperative self-reported PA and ES did not predict weight change after RYGB. Be-

ing are more physically active and showing less emotional and restrained eating was 

related to a higher weight loss. Emotional and restrained eating were related to higher 

weight regain.



55

INTRODUCTION

Bariatric surgery has proven to effectively treat morbid obesity and its comorbidities 
1,2. However, in 20-30% of the bariatric population insufficient weight loss (< 50% ex-

cess weight loss) or substantial weight regain is observed; both can lead to re-emerg-

ing of comorbidities and secondary and/or tertiary bariatric procedures 3,4. Behaviour-

al factors can be modified and thereby reoperations could be avoided. A recent review 

focussed on the association between behaviour, mainly physical activity and eating, 

on weight change after bariatric surgery 5. This review showed that these factors have 

only been studied sparsely. 

Physical activity is considered an important way to achieve weight loss and main-

tain a healthy weight 6-8. Therefore, bariatric patients are advised to engage in regular 

physical activity 8-11. Previous studies indicate that low physical activity after bariatric 

surgery is related to less weight loss and more weight regain 12-14, though more re-

cent studies question whether weight loss is positively influenced by adherence to a 

healthy lifestyle with regular physical activity 15,16. 

Self-reported eating styles, like emotional, restrained or external eating, have not been 

studied frequently in the bariatric population. Emotional eating, in which patients re-

port to eat more in response to emotions, has been linked to less weight loss in two 

studies 17,18. However, others did not support this association 12,13. Studies on self-re-

ported external and restrained eating show the same conflicting results; some sug-

gest a negative effect on weight change, while other studies show no effect 12,13,17,19. 

In addition to these conflicting results, most of the previous studies, assessing the 

physical activity and eating style, include small populations and relatively short fol-

low-ups 12,13,17,18. A longer follow up is of interest since weight loss plateaus around 18 

months after surgery 20.

In the present study, the relationship between weight change and self-reported phys-

ical activity and eating style was examined in a large bariatric population (primary 

RYGB) with a longer follow-up (15, 24, 36 and 48 months). It was hypothesized that 

patients with better physical activity and better eating styles have higher weight loss 

and less weight regain.
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METHODS

Standard treatment
This is a retrospective analysis of prospectively collected data of patients who were 

treated at the Nederlandse Obesitas Kliniek (NOK, Dutch Obesity Clinic). Data were 

collected until 22nd February 2017. The NOK is the largest outpatient clinic for bar-

iatric surgery in the Netherlands, with eight locations throughout the country. In ad-

dition to the bariatric procedure, the treatment program entails group counselling by 

a multidisciplinary team. Group counselling starts before surgery and is focused on 

behavioural change. After 15-month follow-up, patients are invited yearly for consul-

tation with the whole multidisciplinary team. 

Routine assessment (as part of the treatment program) of self-reported physical ac-

tivity and eating style was enrolled over the different locations at several time points 

during 2012 and 2013. 

Patients
4,829 Patients who had undergone a primary RYGB between 2012 and 2015 and had 

a follow-up of 24 months or more were selected from the prospective database. A to-

tal of 260 patients (5.6%) patients were excluded because they were lost to follow-up 

before 12 months post-surgery and/or no results were available for the questionnaires 

(see below).

Assessments
Physical Activity

Physical activity was evaluated preoperatively (baseline) and at 15, 24, 36 and 48 

months after surgery with the Baecke questionnaire 21. This questionnaire has shown 

good test-retest reliability and validity, and was used in the bariatric population be-

fore 14, 21, 22. The Baecke consists of 22 questions assessing physical activity at work, 

during sports and during leisure time. A total score can be calculated, which ranges 

from 3 to 15, with higher scores indicating increasing self-reported activity. For this 

analysis, the scores at baseline and follow-up were used. Based on weight loss pla-

teau around 18 months, the maximum change in physical activity (ΔPA) from baseline 

to 15 or 24 months follow-up was calculated. 

Eating style

Eating style was evaluated at the same time points as the physical activity measure-

ments, using the Dutch Eating Behaviour Questionnaire (DEBQ) 23. The DEBQ is a 

widely used questionnaire to measure eating style 23. It consists of 33 questions as-

sessing three styles of eating: emotional eating, external eating and restrained eating. 

Emotional eating means eating in response to negative emotions. External eating re-

fers to eating in response to external cues (like seeing food). Restrained eating refers 
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to the intention to eat less. For all subscales, total scores can be calculated. These 

scores range from 1 to 5; a higher score means the patient indicates being a more 

emotional, external and/or restrained eater. For the DEBQ score, a maximum change 

score was also calculated using baseline and 15 or 24 months follow-up scores: 

ΔEME for change in emotional eating; ΔEXE for change in external eating and ΔREE 

for change in restrained eating.

Weight change

Body weight was assessed preoperatively (baseline) and at 12, 15, 24, 36 and 48 

months after surgery; height was assessed during preoperative screening. Weight 

loss was calculated and reported as stated in the most recent guidelines: Body Mass 

Index (BMI in kg/m2) and percent total weight loss (%TWL) 24. New variables were 

created for maximum weight loss and weight regain, since up to date, there are no 

uniform definitions to report this 3,25. First, nadir boy weight was defined as the lowest 

weight up to 24 months post-surgery. Based on that, maximum postoperative weight 

loss (TWLmax) was calculated using the following formula:

TWLmax = 
baseline body weight - nadir body weight

baseline body weight

Since weight regain usually develops after the weight plateau, weight regain (WR) was 

calculated for 36 and 48 months follow-up with the following formulas:

36mWR = 
36-month body weight - nadir body weight

nadir body weight

48mWR =
48-month body weight - nadir body weight

nadir body weight
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Statistical analyses
Descriptive statistics were used to summarize patients’ baseline and follow-up char-

acteristics. Changes in body weight and scores of Baecke and DEBQ were analysed 

using repeated measures ANOVA. Quartiles for preoperative physical activity and eat-

ing style were calculated and a MANCOVA analysis was conducted to assess the 

different weight loss trajectories. Creating weight loss trajectories in four groups rang-

ing from low preoperative physical activity to high preoperative physical activity and 

four groups ranging from low preoperative emotional, external and restrained eating 

to high preoperative emotional, external and restrained eating. Plots were created to 

visualize the differences between these groups. All above analyses were performed 

using SPSS software, version 23 (IBM Corp. Released 2015. IBM SPSS Statistics for 

Windows, Version 23.0. Armonk, NY: IBM Corp.). 

Regression analyses were used to investigate the relationship between baseline 

self-reported physical activity / eating style and weight change (TWLmax, 36mWR 

and 48mWR) and between physical activity and eating style at follow-up and weight 

regain at 36 and 48 months. 

A linear mixed model was conducted to assess the association between physical 

activity and %TWL over all the follow-up moments. This model compared Baecke 

scoring at the specific follow-up moment with the baseline score, thus focussing on 

how Baecke scores changed. The relationship between Baecke scores and %TWL 

over all follow-up moments was assessed with random intercept, thereby the model 

takes into account different intercepts for each patient. Then baseline score, gender 

and age were added to the model as fixed effects. In the last part of the model effect 

modification of time on Baecke was assessed. First calculating if the interaction of 

Baecke and time had a significant impact on the model and then assessing on which 

follow-up moments this was. The same model was performed for each of the eating 

styles (separately). All assumptions for regression analysis were met. These analyses 

were performed using STATA, version 13 (StataCorp. 2013. Stata 13 Base Reference 

Manual. College Station, TX: Stata Press.). 

Findings were considered statistically significant if the p-value was <0.05.

RESULTS 

Study population
The patients included in the analysis (n=4,569) had a mean age of 47.1 years (±10.7), 

which was higher compared to those who were excluded from the analysis (mean age 

44.3 (±11.2), p<0.001). More females (81.7%) were observed in the included popu-

lation compared to the excluded population (69.2%, p<0.001). Mean follow-up (FU) 

since surgery was 38.7 months (range 24 – 59 months), which was shorter compared 

to the excluded population (42.3 months, p<0.001).
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Weight change 
Mean baseline BMI was 44.4 kg/m2 (range 30.3 – 75.7 kg/m2, Table 1). Mean TWL at 

12 months after surgery was 30.8%, at 15 months this was 31.6% and at 24 month 

31.4%. Mean TWLmax was 32.7% (±7.9). 

Mean TWL was 29.2% at 36-month FU and 27.3% at 48-month FU (p<0.001). Mean 

36mWR was 5.3% ±6.7 and the mean 48mWR was 7.2% ±9.2 (p<0.001).

Table 1:
Weight change of the included population (n=4,569) and availability of data per follow-up moment, 
data presented as mean ± standard deviation.
Follow-up Available data BMI, kg/m2 %TWL %WR
Baseline 4569 44.4 ± 5.7***
12-month 4079/4569 (90%) 30.7 ± 4.9*** 30.8 ± 7.2***
15-month 4359/4569 (95%) 30.4 ± 5.0*** 31.6 ± 7.7***
24-month 3786/4569 (83%) 30.3 ± 5.1*** 31.4 ± 8.6***
36-month 1620/2636 (61%) 31.4 ± 5.3*** 29.2 ± 8.9*** 5.3 ± 6.7***
48-month 479/1020 (47%) 32.4 ± 5.6 27.3 ± 9.6 7.2 ± 9.2
*** significant difference compared to next follow-up, p≤0.001.BMI: body mass index, %TWL: % total weight loss; 
%WR: % weight regain

Physical activity 
Mean Baecke scores were lowest before surgery (8.12±1.39) and highest 15 months 

after surgery, mean score 8.66±1.29 (p<0.001, Table 2). At 24 months, the mean 

score was 8.54±1.31, which was significantly lower than the score at 15-month FU 

(p=0.042). And at 36-month FU the mean score was 8.38±1.34, which was lower than 

the score at 24 months (p=0.006). Mean maximum change in Baecke score, ΔPA, was 

0.76 (range -6.25 to 7.62).

Eating style
For emotional eating, the lowest score was observed 15 months after surgery ( mean 

score:1.94±0.77, Table 2). This score was significantly lower compared to the mean 

score before surgery (2.43±0.82, p<0.001) and compared to the score at 24 months 

(2.09±0.78, p<0.001). 

For external eating, the mean score was highest before surgery, 2.84±0.58, and lowest 

at 15-month FU (2.23±0.56, p<0.001). There was also a significant difference when 

comparing scores at 15 and 24-month FU (2.35±0.54, p<0.001). 

For restrained eating, there was only a significant difference when comparing base-

line score (3.01±0.60) and score 15 months after surgery (2.49±0.75, p<0.001). Mean 

score at 24 months was 2.56 ± 0.75.

Patients reported less emotional eating after surgery, mean maximum change, ΔEME, 

was -0.32 (range -3.54 to 2.39). External eating also decreased after surgery, mean 

maximum change, ΔEXE, was -0.61 (range -3.00 to 1.80). For restrained eating the 

maximum change, ΔREE, was -0.53 (range -3.60 to 3.30).
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Table 2:
Mean scores and maximum change in scores from baseline to 15 or 24 months follow-up in Baecke 
and DEBQ sores and availability of data per follow-up moment.

Follow-up Baecke Emotional eating External eating Restrained 
eating

N Mean ± SD N Mean ± SD Mean ± SD Mean ± sd
Baseline 4384 8.12 ± 1.39*** 2028 2.43 ± 0.82*** 2.84 ± 0.58*** 3.01 ± 0.60***
15-month 4162 8.66 ± 1.29* 1939 1.94 ± 0.77*** 2.23 ± 0.56*** 2.49 ± 0.75
24-month 3525 8.54 ± 1.31** 1401 2.09 ± 0.78 2.35 ± 0.54 2.56 ± 0.75
36-month 1470 8.38 ± 1.34 388 2.27 ± 0.82 2.43 ± 0.57 2.59 ± 0.70
48-month 416 8.29 ± 1.28 112 2.35 ± 0.86 2.54 ± 0.59 2.58 ± 0.67
Change 4199 0.76 ± 1.22 1946 -0.32 ± 0.73 -0.46 ± 0.57 -0.36 ± 0.82

*significant difference compared to next follow-up, p<0.05; ** significant difference compared to next follow-up, 
p<0.01; *** significant difference compared to next follow-up, p≤0.001.

Preoperative physical activity and eating style
Preoperative Baecke and DEBQ scores were not related to TWLmax or WR at 36 and 

48 months. Figure 1.a shows the weight loss trajectories for the four group of patients 

based on the quartiles of preoperative Baecke scores, ranging from the group with the 

lowest physical activity (1st quartile) to the group with the highest physical activity (4th 

quartile). Weight loss was not significantly different between these groups (p=0.238). 

Weight loss trajectories for the four groups based quartiles of preoperative DEBQ 

scores are shown in Figure 1.b-d. A lower quartile means a patient has less emotional, 

restrained or external eating. Weight loss was not significantly different between the 

four groups for emotional eating (p=0.699). There was also no significant difference for 

restrained eating (p=0.586) and for external eating (p=0.526).
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Figure 1: Weight loss trajectories for preoperative Baecke and DEBQ scores. 

1. Weight loss trajectories for preoperative physical activity in the four 

quartiles (lower quartile means lower physical activity: 1st quartile score up 

to 7.12, 2nd 7.13 to 8.12, 3th 8.13 to 9.12 and 4th higher than 9.13)

2. Weight loss trajectories for preoperative emotional eating in the four 
quartiles (lower quartile means less emotional eating: 1st quartile score up 
to 1.84, 2nd 1.85 to 2.44, 3th 2.45 to 2.99 and 4th higher than 3.00)
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3. Weight loss trajectories for preoperative external eating in the four 

quartiles (lower quartile means less external eating: 1st quartile score up to 

2.49, 2nd 2.50 to 2.89, 3th 2.90 to 3.19 and 4th higher than 3.20)

4. Weight loss trajectories for preoperative restrained eating in the four 

quartiles (lower quartile means less external eating: 1st quartile score up to 

2.69, 2nd 2.70 to 2.99, 3th 3.00 to 3.39 and 4th higher than 3.40)

BL: baseline, 15M FU: 15-month follow-up, 24M FU: 24 months follow-up, 

36M FU: 36 months follow-up; 48M FU: 48 months follow-up 
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Weight regain 
Restrained eating at 36 months was significantly, positively related to 36mWR 

(β=1.10, p=0.025). Thus, more restrained eating at 36-month FU was related to higher 

weight regain. Emotional eating at 48-month FU was significantly, positively related to 

48mWR (β=3.89, p=0.002); patients who reported more emotional eating 48 months 

after RYGB, regained more weight. None of the other Baecke and DEBQ scores at 15, 

24, 36 and 48 months were related to 36 or 48 months weight regain.

Mixed model for physical activity 
There was a significant, positive relationship between change in physical activity and 

%TWL. Looking at the specific follow-up moments, there was a significant, positive 

association between physical activity and %TWL at 15 months follow-up (β=0.22, 

p=0.012, Table 3). Patients who engaged in more physical activity at 15-months fol-

low-up compared to baseline had higher weight loss. There was also a significant as-

sociation at 36 months (β=0.39, p=0.002) and 48 months (β=0.62, p=0.005). Gender 

and age did not significantly influence the model; baseline Baecke score did and thus, 

the aforementioned models were adjusted for baseline score.

Mixed model for eating styles
For emotional eating there was a significant, negative association with %TWL at all 

follow-up moments, with the most prominent association at 48 months FU (β=-1.66, 

p=0.014, Table 3). Patients who experienced more emotional eating compared to 

baseline had less weight loss.

There was a negative association between external eating and %TWL. Patients who 

experienced more external eating had less weight loss, this association was only sig-

nificant at 24 months FU (β=-1.06, p=0.003). For restrained eating there was also a 

negative association with %TWL; more restrained eating was associated with less 

weight loss. This association was significant at 15, 24 and 36-month follow-up, it was 

not significant at 48 months after surgery. In all eating style models baseline score 

of the specific eating style influenced the model, above results are thus adjusted for 

baseline score.
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Table 3: 
Linear mixed model was used to assess the relationship between physical activity and %TWL and 
eating style and %TWL.

Follow-up Coefficient P-value* 95% confidence intervals

Physical 
activity

15-month 0.22 0.012 0.05 0.39
24-month 0.13 0.163 -0.05 0.31
36-month 0.39 0.002 0.15 0.63
48-month 0.62 0.005 0.19 1.05

Emotional 
eating

15-month -0.76 0.000 -1.18 -0.34
24-month -0.95 0.000 -1.41 -0.48
36-month -0.91 0.015 -1.65 -0.18
48-month -1.66 0.014 -2.98 -0.33

External eating

15-month -0.60 0.058 -1.22 0.02
24-month -1.06 0.003 -1.76 -0.36
36-month -0.89 0.110 -1.99 0.20
48-month -1.42 0.136 -3.29 0.45

Restrained 
eating

15-month -0.81 0.006 -1.39 -0.23
24-month -1.80 0.000 -2.42 -1.19
36-month -1.51 0.002 -2.45 -0.56
48-month -0.94 0.238 -2.50 0.62

* adjusted for baseline score, as gender/age were no significant confounders

 
DISCUSSION

The goal of this study was to evaluate the effect of physical activity and self-reported 

eating style on weight change up to 48 months after primary RYGB. The results sug-

gest that patients’ activity and eating style before RYGB are not related to weight loss 

or weight regain after surgery. In general patients became more active after surgery 

and had less emotional, external and restrained eating. Physical activity at 15, 36 

and 48 months follow-up was positively associated with weight loss; patients who 

became more active after surgery had higher weight loss. Emotional eating was re-

lated to weight loss at all follow-up moments; patients with more emotional eating 

compared to baseline had less weight loss. The reporting of higher emotional eating 

at 48 months follow-up was also related to higher weight regain at 48 months. Exter-

nal eating only related to weight loss at 24 months follow-up; patients who reported 

more external eating at follow-up had less weight loss. Restrained eating was also 

negatively associated with weight loss up to 36 months follow-up; patients who re-

ported more restrained eating at follow-up had less weight loss. Patients who experi-

enced more restrained eating at 36 months follow-up also had higher weight regain at 

this FU moment. Since the mixed model compared scores on the questionnaire with 

baselines scoring, the model in fact shows that the post-surgery change in physical 

activity and self-reported eating style was related to weight loss. 
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Preoperative screening of eligible patients is standard part of bariatric treatment. Ac-

cording to the IFSO criteria, motivation to follow-up and adherence to, non-specified, 

behavioural changes is part of the pre-operative assessment 26. Thus, preoperative 

behaviour of the patients is, at least partly, used to decide whether a patient is suit-

able for bariatric surgery. Thereby, it is assumed that current preoperative behaviours 

influence behaviour and weight change after surgery. This has been questioned be-

fore 27. The results of the current study show that preoperative physical activity and 

self-reported eating style are not related to weight loss or weight regain at any of 

the follow-up moments. This indicates that questionnaires evaluating physical activity 

and eating style do not provide information that should be used to decide whether a 

patient is suitable for bariatric surgery. Preoperative scores did influence the associa-

tion between changes in physical activity / eating styles and weight loss after surgery 

and changing of physical activity and eating style should thus be focus of post-oper-

ative care.

Like in the non-bariatric population, regular physical activity is advised to all bariatric 

patients 8-11. In previous publications higher physical activity after surgery was related 

to better weight loss 28-34. In our population, patients who became increasingly active 

showed higher weight loss at almost all follow-up moments. This has been shown 

before, even when looking at preoperative change in physical activity 22,35. 

Emotional eating is thought to negatively influence weight loss results, after non-sur-

gical and surgical weight loss treatments 18,36,37. There was a decrease in emotional 

eating after surgery, this decrease was mostly observed between baseline and 15 

months; after that, emotional eating scores gradually increased. The mixed model 

showed that patients who experienced more emotional eating after surgery had lower 

weight loss. In addition, at 48- month follow-up, reporting more emotional eating was 

related to more weight regain. These data do not permit conclusions about causality: 

self-reported emotional eating might be a factor that contributes to weight regain 

though it is also possible that people who regain weight increase eating in response 

to emotions, and even other factors might play a role. 

For external and restrained eating, studies assessing the effect on weight loss in bar-

iatric patients are scarce and show conflicting results 12,13,17,19. In the large population 

of the current study, an increase in self-reported restrained eating at 15, 24 and 36 

months after RYGB was related with a less weight loss. Higher restrained eating was 

also related to more weight regain 36 months after surgery. It was interesting that, like 

emotional and external eating, restrained eating scores decreased after surgery and 

that higher restrained had a negative relationship with weight loss. These results again 

show that self-reported restrained eating seems to reflect intentions to restrain intake 

instead of actual restrained eating 38. For external eating there was only a significant 
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relationship with 24 months weight loss; patients had a higher decrease in external 

eating lost more weight. Contrary to previous research, in our study external eating 

was not related to more weight regain 12. 

A surprising result was that the mean changes in self-reported physical activity (0.76) 

and eating styles (-0.32 to -0.61) were quite small. Other studies have also shown 

a small change in physical activity 39. For eating style, results are hard to compare 

since this was the first large study using the DEBQ. Other studies, using other ques-

tionnaires, show variable results in changes of eating style 12,19,40. We did see a large 

range in the changes in physical activity and eating style. Another explanation for the 

small changes can be that in our treatment program patients are educated on physical 

activity and eating styles, patients might overestimate physical activity and underes-

timate eating style before surgery and, with the education of the program, their own 

estimations change. 

Although we included more than four thousand post-bariatric patients in this lon-

gitudinal study, our data cannot be interpreted in a causal way. It could be that an 

increase in physical activity is causal to an increase in weight loss, but the association 

might as well be the other way around; a decrease in weight loss facilitating physical 

activity. Another limitation is the lost to follow-up of 39% and 53% of the patients at 

respectively 36 and 48-month follow up. Nonetheless, this is the first study assessing 

the effect of self-reported physical activity, emotional, external and restrained eating 

in such a large population with a follow-up until 48 months.

CONCLUSION

Based on our results we could argue that success after RYGB is not related to self-re-

ported preoperative physical activity or eating behaviour. Therefore, the decision 

whether a patient is suitable for surgery should not be made on these self-reports of 

physical activity and eating style. In addition, professionals working in the bariatric 

field should be aware that these specific preoperative behaviours are not predictive 

of results. 

Changes in self-reported physical activity, emotional eating and restrained eating and 

were related to increased weight loss. Future research should study whether changes 

in self-reported physical activity and/or eating style are causal to weight change after 

surgery. Lastly, efforts should be made in order to predict which patients will experi-

ence weight regain in an earlier stage.
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ABSTRACT

INTRODUCTION

Effect of bariatric surgery on health-related quality of life (HRQoL) varies greatly. This 

might be caused by the diversity in questionnaires used to assess HRQoL and the 

weight loss of the studied population. This study assesses the relationship between 

weight loss and HRQoL in primary Roux-en-Y gastric bypass (RYGB) patients by 

using an obesity-specific (Impact of Weight on Quality of Life-lite, IWQOL-lite) and a 

generic (RAND-36) questionnaire.

METHODS 

HRQoL and weight parameters were assessed before and 15 and 24 months after 

RYGB surgery. HRQoL was assessed by using IWQOL-lite (an obesity-specific ques-

tionnaire consisting of one total score and five domains) and RAND-36 (a generic 

questionnaire consisting of 2 subtotal scores, the physical health summary (PHS) and 

mental health summary (MHS) and 9 scales).

RESULTS

2,137 Patients were included. HRQoL improved significantly after RYGB. Preoper-

ative BMI was negatively related to baseline PHS (p<0.001) and IWQOL-lite total 

(p<0.001). Percentage total weight loss (%TWL) was positively related to HRQoL 

score at both follow-up moments. Change in HRQoL from baseline to 24 months was 

related to %TWL at 24 months in both subtotals of RAND-36 and IWQOL-lite total 

score (p<0.001 in all).

CONCLUSION

HRQoL improves after RYGB. Higher %TWL is related to greater improvement in 

HRQoL and better HRQoL 15 and 24 months after RYGB. The variance in the effect 

of RYGB surgery on HRQoL can be explained by the questionnaire used and weight 

loss of the population. 
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INTRODUCTION 

Health-related quality of life (HRQoL) is currently considered a vital parameter after 

medical treatment worldwide 1. In obese patients HRQoL is significantly impaired, 

therefore HRQoL improvement is one of the primary outcome measurements after 

bariatric surgery 2-5. Common belief is that bariatric surgery positively affects HRQoL, 

however recent publications question this positive effect 5-8. These publications show 

great variance in the effect of bariatric surgery and address two possible causes for 

this. First, HRQoL is assessed with numerous questionnaires, since there is no specif-

ic questionnaire to assess HRQoL in bariatric surgery patients 5,6. Second, weight loss 

might also influence HRQoL 7,8. 

HRQoL questionnaires can be divided in two groups: obesity-specific questionnaires, 

like Impact of Weight on Quality of Life-lite (IWQOL-lite); and general questionnaires, 

like the RAND-36. In the obese population body weight was the main determinant of 

improvement of HRQoL when IWQOL-lite was used; outcome of a general question-

naire was only partially dependent on body weight 2,9,10. 

Strikingly the relationship between weight loss and HRQoL has been studied only 

sparsely in the bariatric population, and with conflicting results 8,11,12. Even fewer stud-

ies have assessed the effect of bariatric surgery with a general and an obesity-specific 

questionnaire 8,13. 

In total, HRQoL is an important outcome after bariatric surgery. However, there is still 

a knowledge gap regarding the effect of bariatric surgery on HRQoL and the influence 

of weight loss on HRQoL. This study evaluated HRQoL before and after primary lap-

aroscopic Roux-en-Y gastric bypass (RYGB) by using the IWQOL-lite and the RAND-

36. Secondly, the relationship between HRQoL and weight loss was assessed.

METHODS

Patient selection and standard treatment
This is a retrospective analysis of prospectively collected data, data was collected up 

to July 2015. Patients were selected from the database of the Nederlandse Obesitas 

Kliniek (Dutch Obesity Clinic); the largest, outpatient clinic for treatment of bariatric 

patients in the Netherlands which provides the structured care for over 50% of the 

Dutch bariatric population. All patients were screened according to IFSO-criteria. In 

addition to bariatric surgery, the treatment program consists of pre- and postoperative 

group counselling by a multidisciplinary team (dietician, a psychologist, a physical 

therapist and a medical doctor). 

Since 2012 HRQoL was routinely assessed in the treatment program; staring with the 

RAND-36 and later also adding IWQOL-lite. This treatment program was enrolled over 

the different clinics at several time points during 2012 and 2013. The questionnaires 

were administered at pre-operative screening and at 15 and 24 months after surgery. 
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Inclusion criteria
All 2,562 patients who had undergone a primary RYGB before 2014 were selected 

from the database. Patients were included when IWQOL-lite or RAND-36 results were 

available before surgery and at least one-time post-surgery. 

Health-related Quality of Life
IWQOL-lite 

The IWQOL-lite is a 31-item questionnaire which assesses the impact of weight on 

quality of life in five domains. This questionnaire has shown good validity and reliabil-

ity in obese patients (test-rest reliability r=0.74-0.91; internal consistency, Cronbach’s 

alpha 0.85) and was used before in the bariatric population 5,14. In addition to a total 

score, there are scores on five scales: physical function, self-esteem, sexual life, pub-

lic distress and work 15.

RAND-36

The RAND-36 is a general HRQoL questionnaire with 36 questions and 9 scales: emo-

tional role functioning, social functioning, vitality, physical functioning, mental health, 

bodily pain, general health perceptions, health change and physical role functioning. 

From these scales two subtotals can be calculated: physical health summary (PHS) 

and mental health summary (MHS) 16. The RAND-36 has also been validated for the 

obese population (test-rest reliability r=0.94; internal consistency, Cronbach’s alpha 

0.96) 16. 

For both questionnaires a high score represents a higher HRQoL and scores range 

from 0-100. The smallest difference in score, which the patient perceives as benefi-

cial, is the minimal clinically important difference (MCID). In previous research with 

bariatric patients the MCID threshold for RAND-36 was 5, for IWQOL-lite this thresh-

old was 12 17. 

 

Body weight and other parameters
Body weight was assessed at the same time points as HRQoL; height was assessed 

during preoperative screening. Weight loss was calculated and reported as stated in 

the most recent guidelines: Body Mass Index (BMI in kg/m2), BMI difference (ΔBMI) 

and percent total weight loss (%TWL) 5. The following parameters were also reg-

istered: gender, age and comorbidities (diabetes mellitus, hypertension, obstructive 

sleep apnoea syndrome, hypercholesterolemia and osteoarthritis) at baseline.

Statistical analysis
Descriptive statistics summarized the patients’ characteristics. Differences from base-

line to follow-up points in HRQoL were analyzed with repeated measures ANOVA. Dif-
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ferences from 15 to 24 follow-up points in HRQoL were analyzed with paired sample 

T-tests. A regression analysis was performed to examine the relationship between BMI 

at baseline (BL), 15 months (15M) and 24 months (24M) and HRQoL total scores. Lin-

ear regression was also performed to study the relationship between weight change 

(%TWL) and HRQOL-scores at 15 and at 24-month follow-up. In addition, change in 

HRQoL (ΔHRQoL) from baseline to both follow-up moments, 15 and 24 months, was 

calculated. And two new variables were created, ΔHRQoL15 and ΔHRQoL24: 

The relationship of ΔHRQoL and %TWL at both follow-up moments was first exam-

ined with a bivariate analysis for total scores. Secondly a multiple regression was 

performed adjusting for baseline BMI, gender, age and comorbidities (diabetes melo-

litus, hypertension, obstructive sleep apnoea syndrome, hypercholesterolemia and 

osteoarthritis). 

All statistical analysis was performed using the SPSS (version 23) statistical software. 

In all analysis a p value <0.05 was considered statistically significant.

RESULTS

Study population
The study population consisted of 2,137 patients, 425 patients were excluded be-

cause of insufficient data. All patients had a follow-up longer than 15 months; in 44 

patients (2.1%) no weight loss data was available at 15 months. Follow-up was longer 

than 24 months in 1,411 patients, in 23.5% (n=332) no weight loss data were avail-

able. 

Preoperative RAND-36 scores were available in 2,133 patients, at 15 months for 2074 

patients and at 24 months for 1036 patients. For IWQOL-lite results of 2,130 patients 

were available preoperatively, at 15 months there were 1,953 results and at 24 months 

612 results.

Mean age was 45.8 years and 82.5% of the population was female (Table 1). Mean 

baseline BMI was 44.5 kg/m2 (±5.8). At 15M follow-up, mean BMI was 30.7 kg/m2 

(±5.1) and TWL was 31.0%; at 24M mean BMI was 30.7 kg/m2 (±5.2) and mean TWL 

was 31.1%.

ΔHRQoL24 =
24-month HRQoL score – baseline HRQoL score

maximum HRQoL score

ΔHRQoL15 =
15-month HRQoL score – baseline HRQoL score

maximum HRQoL score



76

Chapter 4

Table 1:
Demographics of included population at baseline (n=2,137), 15 months (n=2,093) and 24 months 
(n=1,079)

Mean ± SD Percentage (no.)
Age, years 45.8 ±10.7
Follow up, months 26.8 ±5.9
Female gender 82.5% (1762)
Diabetes Mellitus 23.5% (503)
Hypertension 39.2% (838)
Obstructive Sleep Apnoea Syndrome 11.1% (237)
Hypercholesterolemia 20.1% (429)
Osteoarthritis 12.8% (274)
No comorbidity 43.3% (925)
BL BMI, kg/m2 44.5 ±5.8
15M BMI, kg/m2 30.7 ±5.1
24M BMI, kg/m2 30.7 ±5.2
15M ΔBMI, kg/m2 13.8 ±4.1
24M ΔBMI, kg/m2 13.9 ±4.3
15M TWL, % 31.0 ±7.9
24M TWL, % 31.1 ±8.4
BL = baseline; 15M = 15-month follow-up; 24M = 24-month follow-up; BMI = Body Mass Index; ΔBMI= change in 
BMI; %TWL = % total weight loss

Health-related Quality of Life
All total scores and subscales of RAND-36 significantly improved in both when com-

paring BL with 15M and BL with 24M (p<0.001 in all, Table 2). RAND-36 scores of all 

scales at 15M were significantly higher (p<0.05 in all) than at 24M. IWQOL-lite scores 

also improved significantly in all scales, when comparing BL with both follow-up mo-

ments (p<0.001 in all, Table 2). IWQOL-lite scores at 24M follow-up were lower than 

at 15M, this difference was not statistically significant.

Table 2:
RAND-36 and IWQOL-lite scores at baseline and at 15 & 24 months follow-up

RAND-36 BL (n=2137) 15M (n=2074) 24M (n=1036)
Mean ±SD Mean ±SD Mean ±SD

physical health summary 52.2 22.2 80.3 * 19.0 78.6 *† 20.7
mental health summary 65.8 19.3 78.1 * 19.1 75.3 *† 20.0
emotional role functioning 76.9 37.3 86.6 * 30.6 83.2 *† 33.9
social functioning 68.4 25.6 83.3 * 23.1 80.8 *† 23.7
vitality 48.2 18.5 65.4 * 20.1 62.5 *† 20.5
physical functioning 51.9 24.5 86.9 * 20.1 85.4 *° 21.7
mental health 69.7 17.0 77.0 * 18.4 74.5 *† 18.3
bodily pain 59.5 26.2 78.3 * 25.2 77.2 *° 26.2
general health perceptions 42.7 18.8 71.2 * 19.5 69.3 *† 20.3
health change 35.4 24.9 92.7 * 18.6 76.2 *† 26.9
physical role functioning 54.7 41.7 85.1 * 30.8 82.6 *† 32.6
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IWQOL-lite BL (n=2130) 15M (n=1953) 24M (n=612)
Mean ±SD Mean ±SD Mean ±SD

Total 56.9 18.7 91.1 * 12.5 89.9 * 12.7
physical function 42.6 21.3 89.8 * 13.7 88.7 * 13.1
self-esteem 48.3 26.3 87.5 * 18.3 85.7 * 19.0
sexual life 60.0 31.6 88.8 * 20.2 86.8 * 22.3
public distress 62.0 24.1 94.2 * 12.8 93.6 * 12.7
work 71.3 22.4 94.9 * 12.1 94.7 * 12.0
*significant difference compared to baseline, p<0.001; †significant difference compared to 15-month follow-up, 
p≤0.001; ° significant difference compared to 15-month follow-up, p≤0.05 
BL = baseline; 15M = 15-month follow-up; 24M = 24-month follow-up

Baseline BMI and HRQoL
A higher baseline BMI was significantly associated with a lower baseline PHS-score 

(R2=0.005, F(1,2131)=10.539, p<0.001). There was no significant association between 

baseline BMI and baseline MHS score. IWQOL-lite total score was also negatively 

associated with BMI (R2=0.037, F(1,2128)=82.420, p<0.001). 

Follow-up weight and HRQoL 
PHS-score was significantly negatively related to BMI at 15M (R2=0.013, F (1,2056) 

= 26.355, p<0.001) and 24M (R2=0.005, F (1,1019) = 5.403, p=0.020). MHS was only 

associated with BMI at 24M (R2=0.004, F (1,2056) = 3.956, p=0.047); this was also 

negative. IWQOL-lite total score was negatively associated with BMI at both 15M 

(R2=0.094, F (1,1935) = 201.653, p<0.001) and 24M (R2=0.139, F (1,601) = 97.412, 

p<0.001). A higher BMI was associated with a lower HRQoL in both RAND-36 subto--

tals and the IWQOL-lite total score. 

15M and 24M scores of PHS, MHS and IWQOL-lite total score were significantly 

associated with %TWL (p<0.001 in all). A higher %TWL was associated with a higher 

HRQoL in all RAND-36 subtotals and the IWQOL-lite total score. 

Weight loss and change in HRQoL
At 15 months ΔHRQoL ranged from 0.07 to 0.57 for RAND-36 scores and for IWQOL-

lite ΔHRQoL15 ranged from 0.23 to 0.47 for IWQOL-lite scores. Significant correlations 

with %TWL were found in the physical functioning scale (rs (2054) = 0.096, p<0.001) 

and general health perception scale (rs (2054) =0.091, p<0.001) of RAND-36. For the 

IWQOL-lite all scales had significant correlations; highest correlation was with self-

esteem scale (rs (1931) = 0.147, p<0.001). 

ΔHRQoL15 of PHS and IWQOL-lite total score were significantly associated with 

%TWL (p<0.001 in both). Also, after adjusting for baseline BMI, gender, age and 

comorbidities (diabetes mellitus, hypertension, obstructive sleep apnoea syndrome, 

hypercholesterolemia and osteoarthritis), %TWL was still significantly related to 

ΔHRQoL15 for PHS and IWQOL-lite total score (Table 3). For ΔHRQoL15 of MHS 

there was no significant association (p=0.213). 
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ΔHRQoL24 ranged from 0.05 to 0.42 for RAND-36 scores and from 0.24 to 0.47 for 

IWQOL-lite scores. At 24 months, highest correlation with %TWL was found in the 

physical functioning scale (rs (1034) = 0.128, p<0.001) and general health perception 

scale (rs (1034) = 0.124, p<0.001) of RAND-36. In the IWQOL-lite the highest correlation 

was with self-esteem scale (rs (609) = 0.230, p=0.104). 

ΔHRQoL24 of PHS, MHS and IWQOL-lite total score were all significantly associated 

with %TWL (p<0.001 in all). After adjusting for baseline BMI, gender, age and 

comorbidities (diabetes mellitus, hypertension, obstructive sleep apnoea syndrome, 

hypercholesterolemia and osteoarthritis), %TWL remained significantly related to 

ΔHRQoL24 for all total scores (Table 3).

Table 3:
Linear regression analysis for ΔHRQoL based on %TWL at both follow-up moments.

β* SE 95% CI p-value R2

15 months
RAND-36 PHS .002 .001 .001 - .004 < .001 .024
RAND-36 MHS .001 .001 .000 - .002 .169 .004
IWQOL-lite total .003 .001 .002 - .004 < .001 .055
24 months
RAND-36 PHS .003 .001 .002 - .005 < .001 .038
RAND-36 MHS .002 .001 .001- .004 .003 .026
IWQOL-lite total .004 .001 .003 - .006 < .001 .079
* Adjusted for baseline BMI, gender, age and comorbidities (diabetes mellitus, hypertension, obstructive sleep 
apnoea syndrome, hypercholesterolemia and osteoarthritis) at baseline
ΔHRQoL = change in HRQoL from baseline to 15 and 24-month follow-up; TWL= total weight loss; PHS = physical 
health summary; MHS = mental health summary

DISCUSSION

The purpose of this study was to evaluate the effect of primary RYGB on HRQoL and 

assess the relationship between weight loss and HRQoL with two HRQoL question-

naires. Our results show that HRQoL significantly improves after primary RYGB when 

assessed with both a generic (RAND-36) and an obesity-specific (IWQOL-lite) ques-

tionnaire. A higher BMI is associated with a lower HRQoL before and after surgery. 

While more weight loss is associated with higher improvement of HRQoL and better 

HRQoL score at 15- and 24-months follow-up. The correlations between weight (loss) 

and HRQoL were higher with the IWQOL-lite compared to the RAND-36. 

The effect of bariatric surgery on HRQoL was questioned in recent literature 6,8. This 

study shows that HRQoL significantly improves after RYGB. After 15 months fol-

low-up there was a statistically significant decline for all RAND-36 scores. This effect 

was also observed up to 5 years post-surgery in the SOS-study 18. However, the re-

duction was only clinically relevant for one scale, the health change scale. The mean 

score of this scale at 24 months was still higher than the mean score of the normal 
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population sample 19. For the IWQOL-lite, there was also a slight decline, but none of 

the differences were statistically significant or clinically relevant. It seems that HRQoL 

stabilized 15 months post-surgery. This might be explained by the fact that patients 

experience an enormous improvement in HRQoL in the first 15 months. But after 12 

- 15 months, in most patients weight stabilizes and thereby the additional changes 

that the patients experience in the months afterwards seem only small. Moreover, the 

HRQoL scores at 15 months are higher than the normal population scores; maybe 

there is no room left for further improvement. 

Patients with a lower BMI before and after RYGB surgery generally had a better 

HRQoL. Total IWQOL-lite was related to presurgical BMI and BMI at both follow-up 

moments. In the obese population it was shown before that BMI was the more related 

to the IWQOL-lite scores compared to RAND-36 scores 9, 10. This study is the first to 

show that this also applies in the pre- and post-bariatric population. 

For the generic questionnaire, BMI was associated physical health. This is in concor-

dance with more studies assessing RAND-36 scores in post-bariatric patients 8. It is 

likely that the physical effects of morbid obesity are substantial and thereby also influ-

ence general HRQoL. Mental health of the RAND-36 was only negatively associated 

with BMI at 24 months post-surgery. 

Patients with a higher weight loss had a better HRQoL; total scores of RAND-36 

and IWQOL-lite were all significantly positively associated with %TWL. The effect of 

weight loss on HRQoL has been evaluated in several studies with various question-

naires, however the expected outcome had not been as clear as in our study 11, 12, 

20-23. In addition, TWL was 31.1% at 24 months in our population, which might explain 

the greater association of weight loss and HRQoL. Other studies had much smaller 

populations and generally used percentage excess weight loss as a weight loss pa-

rameter. The higher number of patients in our study, and the use of %TWL might have 

influenced the results.

Our results show that the variation in effect of bariatric surgery on HRQoL which was 

described recently, can at least in part be explained by the diversity in questionnaires 

used to assess HRQoL 6. Change in HRQoL was highest in the IWQOL-lite scales, 

ranging from 23-47%. For RAND-36, mean change ranged from 5-57%. The cor-

relations between %TWL and ΔHRQoL were also highest in the IWQOL-lite scales 

at 15 and 24-month follow-up. And RAND-36 MHS was not significantly associated 

with ΔHRQoL at 15 months. To avoid influence of baseline HRQoL on outcome we 

calculated a ΔHRQoL. 

In our study population maximum weight loss was achieved at an average of 15 

months, therefore we chose to use 15 and 24 months to evaluate HRQoL. The large 

sample size enabled us to identify even small effects of weight loss on HRQoL. In 

previous research there was deterioration in HRQoL seen, which was explained by 
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weight regain 18. However, due to the strict follow up protocol our study population 

had underwent, no weight regain occurred (yet); weight was still declining or remained 

stable in all patients at 24 months. Looking at previous research it is very interesting 

to further investigate HRQoL and identify other factors which could influence the sta-

bilization of HRQoL. 

Only RYGB patients were included in this analysis to ensure accurate data-analysis 

without the bias of difference in weight loss. Because of the increase in the number 

of patients receiving other types of surgery, such as gastric sleeve, future research 

should focus on the effect of gastric sleeve surgery on HRQoL.

Because the studied population was the first population in which HRQoL was system-

atically assessed not all patients completed HRQoL at all follow-up moments. Despite 

this, the included population is still the largest bariatric population in which two types 

of HRQoL questionnaires were assessed.

CONCLUSION
Reported variance in the effect of RYGB on HRQoL can be explained by both the 

questionnaire used and the weight loss of the researched population; this should be 

taken into account when the effect of bariatric surgery on HRQoL is studied. HRQoL 

of pre-bariatric patients is low, and even lower in patients with a higher BMI. HRQoL 

improves significantly after RYGB when measured with both a specific and a generic 

questionnaire. However, the improvement in HRQoL is higher when an obesity spe-

cific questionnaire is used. The positive effect on HRQoL is greater in patients with 

a lower BMI and higher %TWL up to 24 months after RYGB. Thus, more weight loss 

not only has a beneficial effect on medical comorbidities, it also positively influences 

patient’s well-being. For future studies reporting HRQoL after surgery, mean weight 

loss and preoperative score should be taken into account.
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ABSTRACT

BACKGROUND

Overhanging skin in post-bariatric patients leads to a negative body image. In pa-

tients with obesity a negative body image is related to more depressive symptoms 

and a higher body weight. This relationship might also be important in post-bariatric 

patients, since improvement of body image, via body contouring surgery (BCS) could 

lead to better weight loss results.  The objective was to evaluate the relationship be-

tween body image, depressive symptoms and weight loss in a post-bariatric popula-

tion, focusing on desire for BCS.

METHODS

1024 Primary bariatric surgery patients were contacted; 590 patients agreed to partic-

ipate and filled in online questionnaires regarding body image (Body Shape Question-

naire and Multidimensional Body-Self Relations Questionnaire-Appearance Scales) 

and depression (Beck Depression Inventory-II). Differences between patients who had 

BCS, patients who desired BCS and patients who did not desire BCS were studied. 

The mediating role of body image in the association between percentage Total Weight 

Loss (%TWL) and depressive symptoms was assessed via a two-mediator model. 

RESULTS

There was a desire for BCS in 368 patients (62.4%); these patients had significant-

ly lower scores on appearance evaluation and body image satisfaction scales and 

they showed more depressive symptoms. Patients without a desire (n=157, 26.6%) 

had lowest rates of depressive symptoms and a more positive body image. Sixty-five 

patients (11.0%) had undergone BCS. In the patients who desired BCS, %TWL was 

negatively affected by depressive symptoms via appearance evaluation and body-ar-

ea satisfaction.

CONCLUSION

There are striking differences regarding body image satisfaction and depressive 

symptoms when comparing post-bariatric patients by desire for BCS. Body image 

satisfaction is associated with less depressive symptoms in all post-bariatric patients. 

In patients who desired BCS, body image is one of the mediators of the relationship 

between %TWL and depressive symptoms. Therefore, body image should be taken 

seriously and be part of outcome assessment in post-bariatric patients.
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INTRODUCTION 

The positive effects of bariatric surgery (BS), including significant weight loss and res-

olution of comorbidities, have been well established 1, 2. However, the massive weight 

loss can lead to excess skin, which may negatively affect patients’ well-being by 

causing medical, functional and psychological problems 3-6. Body contouring surgery 

(BCS) is the only treatment for restoration of the contour of the body and is desired by 

a large part of the post-bariatric population 6-14. Yet, only a small portion (18-33%) of 

the post-bariatric patients actually undergoes BCS; the high costs of this procedures 

are considered a major reason for this reluctance 6,8,12,15. 

After BCS, patients show an improved functional status, a better body image and a 

higher quality of life, both on the short and long term 12,16-26. More importantly, BCS 

patients have better weight loss maintenance than patients who do not undergo BCS 

after bariatric surgery 14, 21, 27. Why BCS results in better weight loss maintenance has 

never been studied.

Body weight and depression are strongly correlated in patients with obesity (higher 

weight indicating more depressive symptoms), and several studies found that this re-

lationship is, at least partly, mediated by body image 28-33. In obese patients there are 

more depressive symptoms when body image satisfaction is low. Depressive symp -

toms, in turn, are known to negatively affect body weight 14,21,28-31,34. 

In post-bariatric patients extensive overhanging skin leads to a negative body image, 

and could thereby lead to (more) depressive symptoms. However, research regard-

ing the relationship between body image and depressive symptoms in post-bariatric 

patients is scarce. One study assessed body image in post-bariatric patients with 

complaints of excess skin; it was found that a negative body image was related to 

more depressive symptoms and secondarily to weight regain 34. Although this study 

was carried out in a relatively small sample, it does show that body image might play 

an important role in the well-being of post-bariatric patients. It is unknown, though, 

whether this is true for all post-bariatric patients. Do patients who desire BCS differ 

from patients who have no desire for BCS with regard to body image? In addition, 

to the best of our knowledge, no studies have been conducted assessing the role of 

body image in the relationship between weight loss and depressive symptoms, in a 

post-bariatric population. 

Therefore, the goal of this study is to evaluate body image, depressive symptoms 

and weight loss in a post-bariatric population, and to compare patients who had BCS 

with patients who desire BCS and patients who do not desire BCS on these variables. 

Secondly, we will study the mediating role of body image in the relationship between 

weight loss and depressive symptoms for these groups. 

We hypothesized that the relationship between weight loss and depressive symp-

toms would be partly mediated by body image in the population who has not under-

gone BCS. This hypothesis was based on previous research in patients with obesity, 
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in which the relationship between weight and depression was partially mediated by 

body image 28-33. In the population who already had BCS we expected a better body 

image and no relationship between weight and depressive symptoms.

MATERIALS AND METHODS

Standard treatment 
Patients were all treated at the Nederlandse Obesitas Kliniek (Dutch Obesity Clinic). 

The NOK is the largest outpatient clinic for treatment of bariatric patients in the Neth-

erlands. All patients follow pre- and postoperative group counselling by a specialized 

multidisciplinary team consisting of a dietician, a psychologist, a physical therapist 

and a medical doctor. The data used for this study were part of a large cross-sectional 

study. The study was approved by the Psychology Ethics Committee of Maastricht 

University (ECP 06_11_2014).

Patient selection
Patients were selected from a prospective database. Since BCS is usually performed 

12 months after stabilization of the bodyweight, patients who had a primary bariatric 

procedure two to three years before the start of the study were selected for partici-

pation. Study start was January 2nd 2015, to ensure follow-up was at least 2 years, 

patients who had undergone a bariatric procedure between October 2011 and No-

vember 2012 were selected. Patients were excluded if body weight measures before 

and/or one year after bariatric surgery were not available. 

There were 1,334 patients eligible for inclusion in the study; 1,024 patients were suc-

cessfully contacted by electronic invitations. A total of 689 patients responded and 

590/1024 patients (58%) agreed to participate, signed informed consent and were 

included in the study. 

Data collection 
Demographics and weight measurements before and at 12 and 24 months after bar-

iatric surgery were collected from the prospective database. Body Mass Index (BMI), 

change in BMI (ΔBMI), percentage total weight loss (%TWL) and percentage excess 

weight loss (%EWL) were calculated according to current guidelines (35). 

Results for the questionnaires were electronically collected after patients agreed to 

participation.

Questionnaires 

Body contouring surgery 

To assesses desire for BCS, patients were asked whether they wanted to undergo 

plastic surgery because of overhanging skin. It was also assessed if they had already 
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undergone plastic surgery for overhanging skin. Current body weight was also as-

sessed here.

Body image 

The Body Shape Questionnaire (BSQ) was used to evaluate concerns about body 

shape 36. This questionnaire consists of 16 questions, to be answered on a 6-point 

Likert scale; resulting in a total score ranging from 16 to 96 points. A higher score 

means more concerns about body shape (Table 1). The BSQ has been used for both 

obese and post-bariatric population and has shown good validity and reliability 36-38.

The Multidimensional Body-Self Relations Questionnaire-Appearance Scales 

(MBSRQ-AS) gives insight in body image concerns; it has good validity and reliability 
39,40. The MBSRQ-AS has been used in both bariatric and body contouring popula-

tions 23,32,41. This questionnaire consists of 34 items which are scored on a 5-point 

Likert scale; for each subscale scores range from 1-5 points (Table 1). There are 5 

subscales:

1. appearance evaluation: assesses feelings of physical attractiveness (high-

er score indicates more positive feelings of attractiveness)

2. appearance orientation: assesses extend of investment in appearance 

(higher score indicates more investment)

3. overweight preoccupation: reflects the preoccupation with overweight 

cognitions (higher score indicates more preoccupation)

4. self-classified weight: reflects how the patient perceives and labels body 

weight (higher score indicates higher body weight)

5. body-area satisfaction scale: satisfaction with several aspects of appear-

ance (higher score indicates more satisfaction).

 

Depressive symptoms

The Beck Depression Inventory-II (BDI-II) was used to evaluate depressive symptoms 
42,43. The questionnaire consists of 21 items, and each item can be scored from 0 to 

3 points (Table 1). A score below 13 indicates no or minimal depressive symptoms, a 

score between 14 and 19 indicates light symptoms, a score between 20-28 indicates 

moderate symptoms and a score above 29 indicates severe depressive symptoms 42.
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Table 1:
Overview of questionnaires used with score range and explanation of scoring.
 Body Shape Questionnaire
Total score 16 - 96 higher score means more concerns about shape
Multidimensional Body-Self Relations Questionnaire-Appearance Scales
appearance evaluation 1 - 5 higher score indicates more positive evaluation
appearance orientation 1 - 5 higher score indicates more investment
body-area satisfaction scale 1 - 5 higher score indicates more satisfaction 
overweight preoccupation 1 - 5 higher score indicates more preoccupation 
self-classified weight 1 - 5 higher score indicates higher body weight
Beck Depression Inventory II
Total score 0 - 63 higher score means more depressive symptoms

Statistical analyses
Descriptive statistics were calculated to summarize baseline characteristics. Indepen-

dent samples t-tests and chi-square tests were used to compare the characteristics 

of the patients who were included and the patients who were excluded, to ensure this 

did not influence the results. 

Subsequently, the included population was divided into three groups:

1. patients who already underwent BCS = BCS-group

2. patients who desired BCS = D-group

3. patients without a desire for BCS = ND-group

Differences in age, weight change before and after bariatric surgery, body image, 

and depressive symptoms between the three groups were calculated using one-way 

ANOVA. Gender and type of bariatric surgery were compared using a chi-square anal-

ysis. 

Subsequently, the relationship between depressive symptoms and %TWL was as-

sessed with a mediation analysis. A mediation analysis assesses how an independent 

variable affects a dependent variable, through intervening variables (the mediators) 44. 

In this study, the mediating role of body image on the relationship between %TWL and 

depressive symptoms was assessed via a two-mediator model (Figure 1). The appear-

ance evaluation scale and body-area satisfaction scale were chosen as mediators. 

First, because these scales reflect how patients feel about their bodies; lower scores 

reflect more negative body image 39. Secondly, because these variables are known 

to change after bariatric surgery and BCS 20,23,32,45. Pearson’s correlations between 

%TWL, depressive symptoms and body image (appearance evaluation and body-ar-

ea satisfaction scale) were calculated for each of the groups. In case of significant 

correlations, a mediation analysis was conducted for that specific group. Baseline 

BMI and gender were included as covariates in this analysis. Bootstrapping was used 

to obtain confidence intervals (CIs) 44. Mediation was considered to have occurred if 

the 95% bias corrected CIs for the effects generated did not contain zero. Findings of 

other analysis were considered statistically significant if the p-value was <0.05.

All analyses were performed using SPSS, version 23 (IBM Corp. Released 2015. IBM 
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SPSS Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp.).

Figure 1: Two-mediator model of the relationship between percentage of total weight 

loss (%TWL) and depressive symptoms. 

%TWL indirectly effects depressive symptoms ( c’) via appearance evaluation and 

body area satisfaction. The specific indirect effect through appearance evaluation is 

a1+b1 and through body area satisfaction a2+ b2.

%TWL 
c'

a2 b2

b1a1

depressive symptoms

body-area satisfaction

appearance evaluation

RESULTS

Study population
There were no significant differences between the included (n=590) and excluded 

(n=744) patients with regards to age, follow-up time since bariatric surgery, baseline 

BMI and BMI at 12 and 24 months after bariatric surgery. There were significantly 

more females in the included population: 81.2% compared to 75.3% (p=0.01). Mean 

age of the included patients was 47.7 years. Before bariatric surgery, the mean BMI 

was 45.4 kg/m2. Most patients had undergone a RYGB (n=511, 86.9%), 66 patients 

(11.2%) had undergone a gastric sleeve and 11 patients (1.9%) had undergone lap-

aroscopic adjustable banding. Mean BMI was 31.8 kg/m2 at 12 months follow-up 

and 31.1 kg/m2 at 24-month follow-up. At the time of the current survey the mean 

follow-up was 32 months, BMI was 30.7 kg/m2 and TWL was 32.1%. 

Patient characteristics
A total of 65 patients (11.0%) had undergone BCS (BCS-group). There was a desire 

for BCS in 368 patients (62.4%, D-group), and no desire for BCS in 26.6% of the pa-

tients (n=157, ND-group). 

The ND-group contained the lowest rate of females (68.2%, p<0.001), compared to 

the D-group (84.5%) and the BCS-group (93.8%) (Table 2). Age, follow-up time and 

type of bariatric procedure were not significantly different between the three groups.

 BMI before bariatric surgery was 46.2 kg/m2 in the D-group, which was significantly 

higher compared to the ND-group (mean: 44.1 kg/m2, p=0.001) and the BCS-group 

(mean: 43.9 kg/m2, p=0.011). Patients who underwent BCS had the lowest BMI at all 
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follow-up moments. Weight loss was higher in the D-group when compared to the 

ND-group: ΔBMI 15.1 kg/m2 versus 12.8 kg/m2 (p<0.001) and TWL 32.6% versus 

28.9% (p<0.001). In the BCS-group weight loss was highest; TWL 36.8%.

Table 2:
Demographic characteristics of the three groups, presented in mean ± standard deviation or 
percentage (no).
 BCS-group (n=65) D-group (n=368) ND-group (n=157)
Females, % (no.) 93.8% (61) α 84.5% (311) β 68.2% (107) δ
Age, years 45.0±11.4 47.1±10.6 β 49.8±10.5 δ
RYGB, % (no.) 85.9% (55) 87.8% (323) 84.7% (133)
FU, months 32.6±3.7 32.3±3.9 32.4±3.7
BMI before BS, kg/m2 43.9±6.1 α 46.2±5.8 β 44.1±6.3
BMI 12-month FU, kg/m2 29.8±5.3 α 32.2±5.2 31.6±5.7
BMI 24-month FU, kg/m2 28.5±4.6 α 31.2±5.4 31.9±6.0 δ
Current BMI, kg/m2 27.6±4.5 α 31.1±5.6 31.3±5.6 δ
ΔBMI, kg/m2 16.3±5.1 15.1±4.9 β 12.8±4.6 δ
Current EWL, % 89.1±20.1 α 73.9±22.6 69.9±24.7 δ
Current TWL, % 36.8±8.0 α 32.6±9.1 β 28.9±9.3 δ
α significant difference compared to D-group, p<0.05; β significant difference compared to ND-group, p<0.05; δ 
significant difference compared to BCS-group, p<0.05. RYGB: Roux-en-y gastric bypass; FU: follow-up, BMI: body 
mass index, BS: bariatric surgery, ΔBMI: change in BMI; EWL: excess weight loss; TWL: total weight loss

Body image
The mean BSQ score was 49.5 in the D-group, which was significantly higher com-

pared to the BCS-group (40.2; p<0.001) and the ND-group (30.1; p<0.001) (Table 

3). The difference between the BCS-group and the ND-group was also significant 

(p<0.001). There was a marked concern about shape (score above 66) in 15.7% of 

the D-group; in the ND-group 1.4% had a marked concern and in BCS-group this was 

10.0% of the population (p<0.001). 

For the MBSRQ-AS, patients in the D-group had a mean score of 2.58 on appearance 

evaluation, which was significantly lower than the ND-group (mean 3.26, p<0.001) 

and the BCS-group (mean 3.23, p<0.001) (Table 3). They also had a significantly lower 

average score on the body area satisfaction scale: 2.68 versus 3.22 in the ND-group 

and 3.14 in BCS-group (p<0.001 in all). Patients with no desire for BCS scored low-

est on the appearance orientation (mean score 3.27) and overweight pre-occupation 

(mean score 2.41). Patients in the D-group had the highest score (mean 3.86) on the 

weight classification; the BCS-group scored significantly lower with a mean score of 

3.24 (p<0.001). 

Depressive symptoms
BDI score was higher in the D-group (14.6), compared to the ND-group (9.1, p<0.001) 

(Table 3). The BCS-group had a mean score of 12.1; this was not significantly different 

from either of the other groups. Subsequently, BDI scores were divided into four cate-
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gories, ranging from mild to severe depressive symptoms. In the D-group 26.9% had 

moderate to severe depressive symptoms compared to only 10.4% in the ND-group 

and 28.3% in the BCS-group (p<0.001).

Table 3:
Body image and depressive symptoms of the three groups, presented as mean scores ± standard 
deviation.

 BCS-group
(n=65)

D-group
(n=368)

ND-group
(n=157)

Body Shape Questionnaire* 40.2 ±18.4 α 49.5 ±16.9 β 30.1 ±12.8 δ
Multidimensional Body-Self Relations Questionnaire-Appearance Scales

appearance evaluation** 3.23 ±0.67 α 2.58 ±0.72 β 3.26 ±0.58
appearance orientation** 3.58 ±0.53 3.74 ±0.56 β 3.27 ±0.61 δ
body-area satisfaction scale** 3.14 ±0.68 α 2.68 ±0.56 β 3.22 ±0.57
overweight preoccupation* 2.89 ±0.76 2.98 ±0.83 β 2.41 ±0.79 δ
self-classified weight* 3.24 ±0.64 α 3.86 ±0.74 3.76 ±0.73 δ

Beck Depression Inventory II* 12.1 ±11.0 14.6 ±11.8 β 9.1 ±11.0
α significant difference compared to D-group, p≤0.005; β significant difference compared to ND-group, p≤0.001; δ 
significant difference compared to BCS-group, p ≤ 0.001.

Correlations
In the patients with a desire for BCS %TWL correlated negatively with depressive 

symptoms (r=-0.196, p<0.001) and positively with appearance evaluation (r=0.159, 

p=0.003) and body area satisfaction (r=0.223, p<0.001). This means that more weight 

loss is associated with less depression and a more positive body image. Appearance 

evaluation and body area satisfaction both correlated negatively with BDI (r=-0.361, 

p<0.001 and r=-0.439, p<0.001, respectively), meaning that a more negative body 

evaluation is associated with more depressed symptoms. 

In the ND-group, %TWL was significantly (positively) related to appearance evalua-

tion (r=0.227, p=0.006), meaning that more weight loss was significantly associated 

with a more positive appearance evaluation. There were no significant correlations of 

%TWL with BDI and body area satisfaction, meaning that weight loss was not asso-

ciated with depressive symptoms and body area satisfaction. There was a negative 

correlation between appearance evaluation and BDI (r=-0.398, p<0.001) and body 

area satisfaction and BDI (r=-0.432, p<0.001); lower appearance evaluation and lower 

body area satisfaction were related to more depressive symptoms. 

In the BCS-group, there was a significant correlation of %TWL with body area satis-

faction (r=0.302, p=0.019), meaning that more weight loss is associated with higher 

body area satisfaction. No significant correlation of %TWL with appearance evalua-

tion or BDI was found, so the weight loss was not related to appearance evaluation or 

depression in this group. Again, there was a significant, negative correlation between 
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the appearance evaluation and BDI (r=-0.519, p<0.001) and body area satisfaction 

and BDI (r=-0.557, p<0.001).

Mediation effect of body image
Since in the D-group all variables (%TWL, depressive symptoms, appearance eval-

uation and body area satisfaction) were significantly correlated, a mediation analy-

sis was conducted for this group. The total indirect effect of %TWL on depressive 

symptoms was -0.15, which leads to the rejection of the null hypothesis that the total 

indirect effect is zero (p=0.003). Therefore, depressive symptoms are partly, via the 

mediators: appearance evaluation and body-area satisfaction, influenced by %TWL. 

This means that a higher %TWL results in less depressive symptoms, via more posi-

tive feelings of attractiveness and higher body-area satisfaction. The specific indirect 

effect through appearance evaluation is -0.04 and through body-area satisfaction is 

-0.11 (Table 4). Of the mediators examined, both appearance evaluation (p=0.003) 

and body-area satisfaction (p<0.001) were important mediators. This relationship was 

not influenced by baseline BMI (p=0.267) or gender (p=0.996).

Table 4:
Mediation effect of appearance evaluation and body-area satisfaction on the association between 
depression and percentage total weight loss in the desire-group.

Product of 
Coefficients

Bootstrapping 
Bias Corrected
95% Confidance interval

Coefficient Standard error Lower Upper
Indirect effects
appearance evaluation -0.04** 0.02 -0.10 -0.01
body-area satisfaction -0.11*** 0.04 -0.20 -0.04
total -0.15*** 0.04 -0.23 -0.07
Contrast
appearance evaluation 
vs. 
body-area satisfaction

0.07 0.05 -0.02 0.18

DISCUSSION

The current study assessed body image, depressive symptoms, weight loss and the 

relationship between these factors in a large post-bariatric population, focusing on 

the desire for BCS. Our results show striking differences between patients who had 

BCS, patients who desired BCS and patients who did not desire BCS. Patients with a 

desire for BCS had a more negative body image than patients who already had BCS 

and patients without a desire for BCS. The patients with a desire also showed more 

depressive symptoms than patients without a desire. Moreover, in the population with 
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a desire for BCS, a higher %TWL was related in less depressive symptoms, via more 

positive feelings of attractiveness and higher body-area satisfaction. Thus, the rela-

tionship between weight loss and depressive symptoms was partly explained by body 

image. In all patients a better body image was related to less depressive symptoms.

There was a desire for BCS in more than 60% of the study population, which is in con-

cordance with previous research 3,6-9. The patients who desire BCS showed a higher 

prevalence of depressive symptoms compared to patients who did not desire BCS. 

Several studies have shown higher appearance evaluation and body-area satisfaction 

after bariatric surgery and BCS 20,23,32,45. Our ‘desire’ population had more concerns 

about their body, felt less attractive and less satisfied with their appearance compared 

to patients who had no desire for BCS and patients who already had BCS. The char-

acteristics of the desire-group (negative body image and more depressive symptoms) 

are known to negatively impact bodyweight in patients with obesity 28-33. 

Surprisingly, the patients who had undergone BCS showed some similarities with the 

patients who desired BCS. They both show higher appearance concerns and were 

both more pre-occupied with overweight stigmata. Research has shown that after 

bariatric surgery and body contouring, appearance evaluation and body area satis-

faction improve, but the overweight pre-occupation might remain 20,23. Thus, it could 

well be that the patients who desire BCS and the patients who have had BCS are 

basically the same type of patients, but body image in the BCS group have improved 

partly as a consequence of the body contouring procedure(s). Though these data are 

correlational and therefore causal conclusions cannot be drawn. 

Interestingly more than a quarter of the studied patients did not have a desire for BCS; 

this group differs considerably from patients who already had BCS and the patients 

with a desire for BCS. These patients are less focused on their appearance and less 

preoccupied by overweight cognitions; even though they had the lowest weight loss 

and highest current BMI. Patients with a desire for BCS were even more preoccupied 

although they lost more weight and had a comparable BMI. 

In the group with a desire for BCS, %TWL, depressive symptoms, appearance eval-

uation and body area satisfaction were all significantly correlated. Higher weight loss 

was related to less depressive symptoms and a more positive body image. And in all 

three groups more positive feelings of physical attractiveness and higher satisfaction 

with the body were related to less depressive symptoms. Thus, even in the population 

without a desire for BCS a more negative body image is related to negative affect, like 

in the obese (pre-bariatric) population 28,30.

Our hypothesis was that, like in patients with obesity, body image would partly medi-

ate the relationship between weight loss and depressive symptoms in the post-bar-

iatric patients who had not undergone BCS 30,31. Our results show that only in the 
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patients who have a desire for BCS the association between %TWL and depressive 

symptoms is indeed partially mediated by body image: a higher weight loss was re-

lated to less depressive symptoms via a more positive body image. This was inde-

pendent of gender and BMI before bariatric surgery. These results show the close 

relationship between body weight, negative affect and body image. This is the first 

step into analyzing the pathways by which patients who undergo BCS might have 

better weight loss maintenance. 

The three groups of patients had a similar follow-up time, and the number of patients 

who underwent RYGB was equal. But BMI before bariatric surgery was significantly 

different between the groups. Although this might have influenced preoperative body 

image and depressive symptoms, we cannot be certain about this, since preoperative 

data collection was not part of this study.

A weakness of the current study is its cross-sectional design, making it impossible to 

draw conclusions about the causal nature of the associations. As a consequence of 

the cross-sectional nature, we have no knowledge of the body image and depressive 

symptoms before bariatric surgery. In addition, it could be discussed that we did not 

assess the actual amount of overhanging skin. However, our goal was to show the 

differences in the psychological consequences of the experience of excess skin in the 

post-bariatric population. Moreover, research has shown that estimating excess skin 

is very difficult and does not correlate with the perception of the patient 46. 

A strength is the large number of participants and the relatively high response rate 

of this nationwide post-bariatric population, with almost no differences between the 

included and excluded population.

CONCLUSION

This study shows that post-bariatric patients differ in general body satisfaction. It 

seems that some post-bariatric patients are rather satisfied with their bodies without 

BCS, while another group is not happy with their body and desires BCS. The study 

further shows that body image is an important indicator of a patient’s well-being af-

ter bariatric surgery, independently of the desire for BCS. However, up to date body 

image has not been a standard part of outcome analysis in this population. And until 

recently there was no specific questionnaire to assess body image in the (post-)bar-

iatric patient. It is therefore unknown whether patients with a pre-operative negative 

body image are also the patients who desire BCS the most and who will also benefit 

the most from it. 

Body image should be considered an outcome parameter in assessing health-related 

quality of life in post-bariatric patients. Future research should focus on body im-

age both before and after bariatric surgery, and study the pathway by which BCS 
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improves long-term weight loss maintenance. It might also be of interest to find out 

whether interventions that increase body satisfaction, should be part of pre- and post-

operative care in this group of patients.
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ABSTRACT

BACKGROUND

Body contouring surgery (BCS) improves quality of life, weight loss and body image 

after bariatric surgery. It is unclear why only a minority of the post-bariatric population 

undergoes BCS. In this study, we assess overhanging skin, body satisfaction and 

qualification for reimbursement of BCS in a Dutch post-bariatric population and study 

the differences between patients who have undergone BCS, patients who desire BCS 

and patients who do not. 

METHODS 

Post-bariatric patients at the Nederlandse Obesitas Kliniek were selected from a 

prospective database. Electronic questionnaires evaluated demographics, desire for 

BCS, excess skin and satisfaction with their body. 

RESULTS

A total of 590 patients were included: 368 patients (62.4%) desired BCS, 157 (26.6%) 

did not desire BCS and 65 (11.0%) had undergone BCS. There were no significant 

differences between the groups regarding the percentage of patients who met the 

qualifications for reimbursement. Patients who desired BCS had more body parts 

affected by overhanging skin and more often rated the overhanging skin with a Pitts-

burg Rating Scale grade 3 compared to patients without a desire. The plastic surgeon 

was never consulted by 39.1% of the “desire” population; 44.1% of these patients 

met the weight criteria. 

CONCLUSIONS

Post-bariatric patients who desired BCS had more excess skin than patients without 

a desire and were less satisfied with their body. Almost half of these patients never 

consulted a plastic surgeon, partly because of incorrect assumptions regarding re-

imbursement. Plastic surgeons (together with bariatric teams) should better inform 

post-bariatric patients about BCS possibilities.
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INTRODUCTION

In 2014 bariatric surgery was performed in 579,517 patients worldwide 1. Bariatric 

surgery causes massive weight loss, leading to overhanging skin in up to 96% of the 

patients 2-5. This overhanging skin can result in several problems, ranging from skin 

conditions to physical discomfort, but also serious psychological issues 2,5-8. Body 

contouring surgery (BCS) is the only treatment to restore the body’s contour. After 

BCS patients have improved quality of life, body image and weight loss maintenance 
8-15. Despite these positive effects, BCS is not a standard part of the post-bariatric 

treatment regime and only a minority of the population undergoes BCS 5,8,16. Patients 

frequently address that they cannot be treated because they do not get reimbursed 

by the insurance company, although this was barely studied 3,8. 

To qualify for reimbursement in the Netherlands, patients must meet the following cri-

teria: bariatric procedure over 18 months ago, stable weight for more than 12 months, 

body mass index (BMI) < 35 kg/m2. In addition, patients should have a serious impair-

ment of bodily function in daily life or a grade 3 excess skin in the Pittsburg Rating 

Scale (PRS), which is graded by the plastic surgeon 17,18. Insurance companies then 

verify, and sometimes adjust, this grading and finally decide whether a patient will get 

reimbursed.

It appears that a significant number of the post-bariatric individuals who desire BCS 

do not undergo a procedure, partly because of the current reimbursement system 

in the Netherlands. However, exact numbers of patients who desire BCS and who 

undergo BCS are unknown. In addition, there might be other reasons why patients 

do not undergo BCS, like the extent of complaints and dissatisfaction with their body. 

The goal of this study is to gain more insight into the differences between patients 

who have undergone BCS, patients who desire BCS and patients who do not. This 

study looks at demographics, overhanging skin, body satisfaction and qualification 

for reimbursement. Secondly, we will investigate the perceived reasons why patients 

have not undergone BCS.

METHODS

Standard treatment 
Patients were all in treatment at the Nederlandse Obesitas Kliniek (NOK, Dutch Obe-

sity Clinic). This is the largest outpatient clinic for bariatric patients in the Netherlands, 

offering multidisciplinary pre- and postoperative group counselling in combination 

with bariatric surgery. This study was part of a larger research project on body con-

touring surgery in the post-bariatric population 19. The study was approved by the Eth-

ical Research Committee of the Faculty of Psychology and Neuroscience, Maastricht 

University (ECP 06_11_2014).
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Patients
Patients were selected from a prospective database if they had undergone a primary 

bariatric procedure between October 2011 and October 2012. When body weight 

measures before and/ or one year after bariatric surgery were not available patients 

were excluded. Patients who could be included were invited to participate through an 

electronic mail request via the Qualtrics platform (Qualtrics, Provo, UT). Before they 

could start the questionnaires, patients gave electronic informed consent. A total of 

1,334 patients were eligible for inclusion; 1,024 patients were successfully contacted 

and asked to participate. The response rate was 67% (689/1024) and 590 patients 

(58% of the contacted population) agreed to participate and were included.

Questionnaires 
General information 

Patients were asked to report their current body weight, educational level, employ-

ment, and income. Educational level was subdivided into ‘low’ (no schooling, sec-

ondary school, or intermediate vocational education), ‘medium’ (secondary vocational 

education or high school) and ‘high’ (higher professional education or university de-

gree). Employment was subdivided into ‘working’, ‘unemployed’, ‘retired’ or ‘student’. 

An annual income of €34,085 was considered a median income in the Netherlands at 

the time of the study.

Body contouring surgery and skin surplus

Our self-developed questionnaire inquired whether patients had undergone BCS or 

whether there was a desire for BCS. Patients were asked to indicate their reasons for 

not undergoing BCS. Patients estimated the amount of overhanging skin by compar-

ing their body to pictures of the PRS, ranging from ‘0’ (appearance in normal range) 

to ‘3’ (most sever deformity) 17. Pictures of arms, breasts (for women), abdomen and 

flanks were used. In addition, patients indicated in which of the following body parts 

they had overhanging skin: arms, inside thighs, outside thighs, abdomen, breasts/

chest, buttocks, back, flanks and other body parts. They were also asked to indicate 

their top three of body parts for which they would like to have BCS. 

Body Satisfaction 

A short version of an unpublished questionnaire developed by the authors (AJ) was 

used to assess satisfaction with their body (Appendix 1). Patients rated their total 

body and 16 body parts on a scale from ‘1’ (not satisfied with body) to ‘10’ (extremely 

satisfied with body). Subsequently, patients were asked about the importance of all 

these body parts on a 4-point Likert scale 20. In a Likert scale responses are scored 

along a range, in this case ranging from ‘1’ (not important) to ‘4’ (very important). Pa -

tients could also indicate how satisfied they were with the proportions of their body.
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Body weight
Body weight measurements before bariatric surgery and 12, 24, and 36 months after 

were retrieved from the database. BMI, percentage excess weight loss (%EWL) and 

percentage total weight loss (%TWL) were calculated 21. Stability of weight was de-

fined as current weight +/- 5% in the last 12 months, compared to the weight in the 

existing database. Subsequently, it was assessed whether a patient met the weight 

qualifications for reimbursement in the Netherlands (i.e., stable weight for ≥12 months 

and BMI < 35 kg/m2). 

Statistical analyses
Descriptive statistics were calculated to summarize baseline characteristics. For fur-

ther analysis, patients were divided into three groups: the BCS-group, consisting of 

patients who already had BCS; the desire-group, consisting of patients with a desire 

for BCS and the no desire-group, consisting of patients without a desire for BCS. 

Differences between these groups were calculated using ANOVAs for continuous 

variables and Chi-square tests for discrete variables. For ANOVAs post hoc anal-

ysis were performed when there were significant differences. Pearson’s correlation 

was calculated to study the relationship between body satisfaction and PRS grading. 

Findings were considered statistically significant when p was <0.05. All analyses were 

performed using SPSS software version 23.

RESULTS

Study population
Of the included population (n=590), 81.2% was female. Mean age was 47.7 years. 

Education was low in 39.5% (n=232), medium in 40.7% (n=240) and high in 19.7% 

(n=116). Most patients had a part-time or full-time job (n=369, 62,5%). Income was 

€20,070 or lower in 108 patients (18.3%), between €20,070 and €34,085 in 132 pa-

tients (22.4%), between €34,085 and €43,602 in 12.9% (n=76) and €43,602 or higher 

in 14.9% (n=88). A total of 31.5% of the patients did not want to disclose their income.

Most patients had undergone Roux-en-Y gastric bypass (n=511, 86.7%) and mean 

follow-up was 32 months (range 26-39 months). Mean current BMI was 30.7 kg/m2; 

this was 45.4 kg/m2 before bariatric surgery. Mean TWL was 32.1% and mean EWL 

was 74.5%.

Patient characteristics
The majority of patients desired BCS (n=368; 62.4%), while 26.6% (n=157) did not 

desire BCS and 11.0% (n=65) already had undergone BCS. In the BCS-group, 93.8% 

was female; this was higher than in the desire-group (84.5%) and the no desire-group 

(68.2%) (p<0.001, Table 1). Patients without a desire (49.8 yrs.) were significantly old-

er compared to the BCS-group (45.1 yrs., p=0.008) and the desire-group (47.2 yrs., 
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p=0.029). 

In the desire-group the rate of unemployment was higher (34.9%) compared to the 

no desire-group (26.1%, p=0.026). There were also significantly more patients with an 

income below median (64.6%) in the desire-group, compared the BCS-group (55.6%) 

and to the no desire-group (48.6%, p=0.017). Unemployment was lowest in the BCS-

group (24.6%, p=0.026). There were no significant differences in education level.

Body weight 
Follow-up was not significantly different between the three groups, nor was type of 

bariatric procedure (Table 1). Current BMI was lowest in the BCS-group, 27.6 kg/m2, 

versus 31.1 kg/m2 in the desire-group (p<0.001) and 31.3 kg/m2 in the no desire-group 

(p<0.001).

Table 1:
Demographic characteristics of patients who desire BCS (desire group), patients who have no desire 
(no desire group) and patients who had BCS (BCS group). 

Percentage (n)
Desire group

n=368
No desire group

n=157
BCS group

n=65
Female gender 84.5% (311) 68.2% (107) 93.8% (61) *
Low education 38.9% (61) 41.0% (150) 32.3% (21)
Unemployed 34.9% (128) 26.1% (41) 24.6% (16) *
Income below median 64.6% (164) 48.6% (51) 55.6% (25) *
Roux-en-Y gastric bypass 87.8% (323) 84.7% (133) 85.9% (55)
*significant difference between 3 groups, p<0.05

Mean ± standard deviation
Desire group No desire group BCS group

Age, years 47.2 ± 10.6 α 49.8 ± 10.5 β 45.1 ± 11.4
Follow-up, months 32.3 ± 3.9 32.4 ± 3.7 32.6 ± 3.7
Baseline BMI, kg/m2 46.2 ± 5.8 α 44.1 ± 6.3 43.9 ± 6.1 δ
Current BMI, kg/m2 31.1 ± 5.6 31.3 ± 5.6 β 27.6 ± 4.5 δ
Current TWL, % 32.6 ± 9.1 α 28.9 ± 9.3 β 36.8 ± 8.0 δ
Current EWL, % 73.9 ± 22.6 69.9 ± 24.7 β 89.1 ± 20.1 δ
α significant difference compared to ND-group, p<0.05; β significant difference compared to BCS-group, p<0.05; δ 
significant difference compared to D-group, p<0.05.
BMI: body mass index; TWL: total weight loss, EWL: excess weight loss.

Weight qualification
In the BCS-group 95.3% had a BMI < 35kg/m2, compared to 77.3% in the de-

sire-group and 74.4% in the no desire-group (p=0.002, Table 2). The proportion of 

patients with a stable weight did not differ between the groups. In the desire-group, 

44.1% met the weight qualifications, there was no significant difference compared to 

the BCS-group and the no desire-group. 

Skin surplus
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Mean number of body parts affected by overhanging skin ranged was 2.7 (Table 2). 

In the desire-group, 3.1 body parts were affected, compared to 1.7 in the no de-

sire-group (p<0.001). Most affected were abdomen (72.5%), inside of thighs (50.0%), 

upper arms (46.1%) and breasts/chest (43.4%). The abdomen was also the most 

desired body part for BCS (n=250, 58.8%). 

The mean PRS grade for abdomen was highest in all patients (Table 2). The de-

sire-group had a significantly higher PRS grade for the abdomen (2.0±0.5), compared 

to the BCS-group (1.6±1.0, p<0.001) and the no desire-group (1.6±0.6, p<0.001). Rat-

ing for flank (1.4±0.9) and breasts (1.5±0.7) in the desire-group were significantly high-

er than in the no desire-group; respectively, 0.9±0.9 (p<0.001) and 1.0±0.9 (p<0.001). 

For the arms, the desire-group gave the same rating as the BCS-group (1.7±0.8); 

these scores were significantly higher than in the no desire-group (1.2±0.8, p<0.001 

in both).

Table 2:
Body weight qualification, satisfaction with body and skin surplus grading of patients who desire BCS 
(desire group), patients who have no desire (no desire group) and patients who had BCS (BCS group).

Percentage (n)
Desire group

n=368
No desire group

n=157
BCS group

n=65
BMI < 35kg/m2, % (n.) 77.3% (282) 74.4% (116) 95.3% (61) *
Stable weight, % (n.) 58.7% (216) 61.8% (97) 52.3% (34)
Qualification, % (n.) 44.1% (161) 45.5% (71) 50.0% (32)
*significant difference between 3 groups, p<0.05

Mean ± standard deviation
Desire group No desire group BCS group

Satisfaction with body 7.0 ± 1.7 7.3 ± 1.2 7.3 ± 1.4
Body parts affected 3.1 ± 1.6 α 1.7 ± 1.2 β 2.5 ± 1.4 δ
PRS arm 1.7 ± 0.8 α 1.2 ± 0.8 β 1.7 ± 0.8
PRS abdomen  2.0 ± 0.5 α 1.6 ± 0.6  1.6 ± 1.0 δ
PRS flank  1.4 ± 0.9 α 0.9 ± 0.9 1.1 ± 1.0
PRS breasts 1.5 ± 0.7 α 1.0 ± 0.9 1.2 ± 0.9 δ
α significant difference compared to ND-group, p<0.05; β significant difference compared to BCS-group, p<0.05; 
δ significant difference compared to D-group, p<0.05
BMI: body mass index, PRS: Pittsburgh Rating Scale

Body Satisfaction 
Mean rating for satisfaction with the total body was 7.0±1.7 in the desire-group, there 

was no significant difference compared to the no desire-group (7.3±1.2, p=0.135) or 

the BCS-group (7.3±1.4, p=0.321). The BCS-group retrospectively rated their body 

before BCS with 3.9 ± 2.0, which was significantly lower (p<0.001) than the current 

score. 

The desire-group rated their abdomen with 2.7±1.7, which was significantly lower 

than the no desire-group (4.7±1.7; p<0.001). They also gave a lower rating for the hips 
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(4.2±2.0 versus 5.8±1.7; p<0.001), waist (4.0±2.0 versus 5.5±1.6, p<0.001), buttocks 

(4.4±2.0 versus 5.9±1.7, p<0.001) and thighs (3.7±2.1 versus 5.7±1.7, p<0.001). 

The abdomen was the body part that was most often rated as very important, by 

36.3% of the patients. The breasts/chest was rated as very important in 29.2% of the 

patients and the waist in 24.2% of the patients. In the desire-group 35.6% (n=115) 

was very unsatisfied with the proportions of their body, in the BCS-group this was 

10.9% (n=6) and in the no desire-group this was 5.5% (n=7).

Correlations
The PRS abdomen correlated negatively with rating of the abdomen (r=-0.486, 

p<0.001), thus higher PRS grading was related to lower satisfaction with the abdo-

men. The PRS flank also correlated negatively with rating of hips (r=-0.406, p<0.001) 

and waist (r=-0.435, p<0.001). Correlation for PRS breasts with breasts/chest rating 

was r= -0.035 (p=0.476); and for the PRS arms where the rating of the arms was r=-

0.087 (p=0.057).

Reasons for not having BCS
In the desire-group, the most commonly stated reason for not undergoing BCS was 

non-reimbursement by the insurance company; these patients stated that they had 

consulted a plastic surgeon and the insurance company did not reimburse BCS 

(n=105, 28.5%) (Table 3). In the group of patients who stated this, 39% (n=40) met the 

weight qualifications. The second most common reason was that patients did not ask 

for a referral (n=101, 27.7%); 48% (n=48) of these patients met the weight qualifica-

tions. The third most common reason was that patients thought they did not qualify, 

but never checked with a physician (n=43, 11.7%). A total of 22 of these patients 

(51%) met the weight criteria. There was also a group that assumed they could not 

afford a procedure (n=36, 9.8%), 61% of these patients met the qualifications. 

In the desire-group, 144 patients (39.1%) had never consulted a plastic surgeon. Of 

these patients 84.7% (n=122) had a BMI < 35kg/m2 and 61.1% (n=88) had a stable 

weight. A total of 49.3% (71 patients) met the weight criteria. 

In the no desire-group the most common reason for not undergoing BCS was ‘no 

complaints’ and/or minimal skin surplus (n=72, 45.9%). In addition, 51 patients 

(32.5%) stated they had no skin surplus at all. Nineteen patients (13.2%) did not want 

to undergo BCS because of medical issues.
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Table 3:
Reasons for not undergoing body contouring surgery in desire group (n=368) and number of patients 
within that group who meet the weight qualification.
Reason Desire group Qualification*
No insurance coverage 105 (28.5%) 40 (39%)
Did not ask for referral 101 (27.7%) 48 (48%)
I don’t qualify 43 (11.7%) 22 (51%)
I cannot afford it 36 (9.8%) 22 (61%)
Need/want to lose more weight 35 (9.5%) 3 (9%)
Afraid of complications/operation 32 (8.7%) 15 (47%)
Medical reasons and pregnancy 20 (5.4%) 9 (45%)
Plastic surgeon decided against BCS 11 (3.0%) 5 (46%)
Need more information 9 (2.4%) 4 (44%)
Still in doubt 8 (2.2%) 3 (38%)
General practitioner does not want to refer 2 (0.5%) 2 (100%)
* stable weight for ≥12 months and BMI < 35 kg/m2

 
DISCUSSION

This study of a post-bariatric population with approximately 2.5 years follow-up shows 

that there were no differences in the percentage of patients meeting the Dutch criteria 

for reimbursement, when comparing patients who had a desire for BCS with patients 

who had BCS. Almost half of the patients who desired BCS met these criteria and, 

in principle, qualified for reimbursement. However, a significant part of these patients 

never consulted a plastic surgeon. Part of these patients assume that they will not get 

reimbursed for BCS and/or are not aware of the current guidelines in the Netherlands. 

The included population is comparable to populations in previous research. A large 

part (62.4%) of the post-bariatric patients desired BCS, while only 11% of the popula-

tion actually had BCS 4,22. Patients who desired BCS were younger and more often fe-

male 23. They reported more body parts affected by excess skin than patients without 

a desire and graded the amount of excess higher. The abdomen was most commonly 

affected by excess skin, as were the thighs, arms and breasts/chest 5,22,24-26. 

Satisfaction with the whole body was similar when comparing the three groups. How-

ever, patients with a desire were less satisfied with several body parts and unsatisfied 

with the proportions of their body. It might be that patients are overall satisfied with 

their body, but especially dissatisfied with specific areas (for which they desire BCS). 

Or that patients are more focused on the proportions of their body, which can be very 

variable when excess skin is only present in one or two body parts. 

Patients who had undergone BCS were more satisfied with their body now than they 

were before BCS. Although these data might be biased, because of the retrospective 

ratings, the difference was very large (3.9 versus 7.3 on a scale from 0-10) and this 
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has been shown before 10,14,27,28. 

Patients with a desire also graded their overhanging skin highest for all body parts 

assessed. A higher PRS score was related to lower rating of body parts in all patients, 

meaning that more excess skin is clearly considered less attractive. Since there are 

no studies assessing the prevalence of excess skin with PRS, we cannot compare 

our results. But we can conclude that the PRS (or a scale like this) can be used to 

assess how patient perceive their excess skin. Future research could then also focus 

on whether the perceived excess skin correlates with the estimation and/or measure-

ment of the plastic surgeon. 

It is striking that almost 40% of the patients who had a desire for BCS never consult-

ed a plastic surgeon, although many of these patients did meet the weight criteria. 

Income rates were linked to the use of BCS in previous studies, and the group with a 

desire for BCS had the highest rating of unemployment and the lowest income 3,8,16. 

Thus, costs seem to be the main reason for not undergoing BCS, and/or not consult-

ing a plastic surgeon 3,8. However, looking more closely at the reasons there are some 

distinct differences. There is a substantial population of patients (27.7%) who did not 

even ask for a referral, and a total of 20% of the population didn’t consult the plastic 

surgeon because they anticipated that they would not get reimbursement. Almost half 

of the patients in these groups qualified according to the weight loss results. Although 

we don’t know the exact amount of overhanging skin, the results do partly confirm 

what we see in daily practice: there is a group of patients who might be reimbursed 

by their insurance company, but never tries to get the surgery. 

Health insurance in the Netherlands is mandatory. Patients are free to choose a pri-

vate company for the basic health insurance. In addition, patients can choose a more 

expensive insurance which reimburses more treatments. To qualify for reimbursement 

of BCS there is a nationwide guideline. Patients must meet the following criteria: (a) 

> 18 months past bariatric surgery, (b) stable weight for ≥ 12 months, (c) a BMI < 35 

kg/m2 and (d) skin excess grade 3 according to the PRS and/or serious impairment of 

bodily function 18,29. This information is sent to the insurance company by the plastic 

surgeon and the insurance company decides whether a patient will be reimbursed. 

Since there is great variability in rating with the PRS, reimbursement decisions are 

also variable. This results in an unfair situation for patients. There is a possibility for 

patients to oppose the decision of the insurance company, but understandably, for 

this the patient will need to have the resources and abilities. 

The issue of unfair/unclear reimbursement is not confined to the Netherlands; several 

publications have described similar problems all over the world 8,16,30,31. In the United 

States and in Canada, BCS is usually not reimbursed by insurance companies and 

no clear guidelines exist 8,16. In Great Britain, decision making for reimbursement of 
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BCS was described as a lottery 30. The British Association of Plastic, Reconstruco-

tive and Aesthetic Surgeons (BAPRAS) has therefore developed a guideline to define 

which post-bariatric patients qualify for referral and reimbursement of BCS 32. In this 

guideline, a questionnaire is used to decide if the patient qualifies for reimbursement 

using questions regarding weight loss, complaints of excess skin, and history of the 

patients. In Mexico, Iglesias et al set up a classification system using only the amount 

of overhanging skin 31. 

Considering all above, there seem to be two main problems. First, the problem we 

see in daily practice: the current criteria are not interpreted in a uniform way. As a 

result, some patients get reimbursement and some patients do not; even though the 

amount of excess skin is the same. Second, the problem that is masked: only a mi-

nority of patients consult the plastic surgeon because they assume that they will not 

get reimbursed. This is, at least partially, caused by the fact that patients are unaware 

of the current guidelines. Patients with a poor financial status might be too afraid or 

unequipped to stand up for themselves and try to get a reimbursement. Psychological 

factors like self-esteem and self-worth could also influence whether a patient will ask 

for a referral and/or react against the insurance companies. A more extensive analysis 

of these patients should therefore be a part of future research. 

Thus, there is a worldwide need for an objective and reproducible guideline to decide 

which patients should qualify for referral and reimbursement of BCS. This guideline 

has to be broadly spread and properly communicated to the bariatric population. 

Such a guideline will also be helpful for the plastic surgeons, as it reduces the amount 

of consultations with patients who do not qualify for BCS. It should not only include 

a questionnaire, but also an objective measurement of the amount of excess skin. 

Different countries can then decide their own qualification norms for reimbursement, 

depending on the system in the country and available funding for BCS. 

For now, in our clinic, we have started informing patients about the current qualifica-

tions for BCS reimbursement before bariatric surgery. At the follow-up after bariatric 

surgery, excess skin is a standard part of assessment, urging people to visit a plastic 

surgeon when they qualify according to current guidelines. Patients respond very pos-

itive to the fact that so much attention is paid to these complaints.

A limitation is that we did not use a validated questionnaire and patients were not 

examined. Therefore, we do not know the exact extent of overhanging skin and can’t 

conclude which patients should be reimbursed per the current Dutch guidelines. Our 

goal was to show how post-bariatric patients perceive their overhanging skin and 

which patients meet the weight criteria. The study was set up based on the com-

plaints of post-bariatric patients we encounter in the clinic. We specifically choose to 

set up a questionnaire with open questions to assess how the patients really feel and 
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think about BCS, reimbursement and their body. The results seem to show that most 

patients do meet the weight qualifications that are set by insurance companies. And 

because the NOK treats a significant proportion of patients who undergo bariatric 

surgery in our country, the current sample seems to be a good representation of the 

post-bariatric population.

CONCLUSION

This study shows that there is a significant number of post-bariatric patients who 

have a desire for BCS and meet the weight criteria for reimbursement. However, the 

majority of these patients never consulted the plastic surgeon, making the problem 

of excess skin invisible for treating doctors, such as plastic surgeons and bariatric 

surgeons, but also for government and insurance companies. And more importantly, 

patients will not get a treatment that decreases complaints, and improves well-be-

ing and weight loss maintenance. Therefore, post-bariatric patients should be better 

informed by (cooperating) plastic and bariatric surgeons about BCS. Consisting of 

information regarding excess skin and BCS reimbursement before bariatric surgery 

and assessment of complaints at follow-up. In addition, plastic surgeons and bariat-

ric teams should properly communicate guidelines regarding reimbursement to the 

patients and develop objective criteria to decide which patients qualify for reimburse-

ment of BCS.
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APPENDIX 1: BODY APPRECIATION LIST - SHORT         

Please indicate below how attractive you find your body and the different parts of 

your body. Grade the attractiveness of each body part with a ‘Dutch school grade’ be-

tween 1 (very unattractive) and 10 (very attractive). Grade 5 means insufficient, grade 

6 is just sufficient. Circle the good number. 

Some body parts are more important than others for how you think about your body 

as a whole. Please indicate in the right column how important the body part is for the 

general evaluation of your own body. 

1 This is a shortened version of the original Body Appreciation List (Jansen, 2012)
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Appendix 1: Body Appreciation List - Short1         
 

Please indicate below how attractive you find your body and the different parts of 
your body. Grade the attractiveness of each body part with a ‘Dutch school grade’ 
between 1 (very unattractive) and 10 (very attractive). Grade 5 means insufficient, 
grade 6 is just sufficient. Circle the good number.  
 
Some body parts are more important than others for how you think about your body 
as a whole. Please indicate in the right column how important the body part is for the 
general evaluation of your own body.  
 

my… grade  importance 

... body as a 
whole 1 2 3 4 5 6 7 8 9 10  for the general evaluation of 

your body 

... face 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... chin 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... hair (head 
hair) 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... shoulders 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... upper arms 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... lower arms 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... breasts/chest 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... belly 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... waist 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... hips 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... buttocks  1 2 3 4 5 6 7 8 9 10  not a little quite very 

... thighs 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... lower legs 1 2 3 4 5 6 7 8 9 10  not a little quite very 

                                                 
1 This is a shortened version of the original Body Appreciation List (Jansen, 2012) 
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Are you satisfied with the proportions between the different parts of your body? 

≥ very dissatisfied

≥ a little dissatisfied

≥ not dissatisfied, not satisfied

≥ a little satisfied

≥ very satisfied

When you indicated to be dissatisfied, can you explain about which proportions you 

are dissatisfied and why? 

Reference: Jansen, A. (2012). Body Appreciation List. Unpublished work.
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my… grade  importance 

... knees 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... ankles 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... feet 1 2 3 4 5 6 7 8 9 10  not a little quite very 

... body weight 1 2 3 4 5 6 7 8 9 10  not a little quite very 

 

 

 

Are you satisfied with the proportions between the different parts of your body?  

 very dissatisfied 

 a little dissatisfied 

 not dissatisfied, not satisfied 

 a little satisfied 

 very satisfied 

 

 

When you indicated to be dissatisfied, can you explain about which proportions you 

are dissatisfied and why?  

 

 

Reference: Jansen, A. (2012). Body Appreciation List. Unpublished work.  
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ABSTRACT

INTRODUCTION 

Reimbursement of body contouring surgery (BCS) is a worldwide problem: there is no 

objective instrument to decide which post-bariatric patients should qualify for reim-

bursement. The British Association of Plastic, Reconstructive and Aesthetic Surgeons 

(BAPRAS) has developed a screening tool for this purpose. Goal of this study was to 

test a modified version of this screening tool in a post-bariatric population.

METHODS 

Post-bariatric patients were asked to fill in an online questionnaire based on the 

BAPRAS screening tool with questions regarding complaints of overhanging skin and 

medical history. Weight loss data were extracted from a prospective database. The 

BODY-Q was added to assess patient reported outcome. 

RESULTS 

A total of 120 patients were included, 96 patients wanted to undergo BCS (80%) and 

24 patients did not (20%). In the group who wanted BCS, 25 patients (26%) qualified 

for reimbursement according to our criteria. Patients who qualified had higher weight 

loss (33.5% versus 28.1%, p=0.014), lower BMI (29.3 kg/m2 versus 31.4 kg/m2, 

p=0.062) and more medical (3.4 versus 2.2, p=0.002) and psychological complaints 

(88% versus 61%, p=0.009). There was a significant, negative correlation between the 

screening tool scores and almost all BODY-Q scales. 

CONCLUSIONS 

With the modified BAPRAS screening tool post-bariatric patients with the best weight 

(loss) and most complaints of excess skin qualified for referral and reimbursement of 

BCS. The BODY-Q showed the significant impact of excess skin on well-being and 

should be a standard part of evaluation. 
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Body contouring surgery (BCS) is the only available treatment for overhanging skin 

after massive weight loss. Numerous studies have shown that post-bariatric patients 

who undergo BCS have significant improvements in quality of life (QoL), body im-

age and psychological status 1-8. In addition, these patients have better long-term 

weight loss maintenance, thus BCS seems to prolong the effect of bariatric surgery 
9-11. However, reimbursement of BCS is a worldwide issue, because of the absence of 

an instrument to objectively decide which patients should qualify for reimbursement 
12-15. Ideally, such an instrument would include all aspects of patients’ well-being that 

are affected by the overhanging skin. 

In the Netherlands, BCS is only reimbursed when there is “mutilation” or a “serious 

impairment of bodily function in daily life” 16. According to the Dutch guidelines mu-

tilation is defined as a grade 3 excess skin on the Pittsburgh Rating Scale (PRS) and 

impairment of bodily function as a chronic skin condition, or a specific, measured 

amount of overhanging skin 17. However, the PRS was only created to visually evaluate 

excess skin on photographs and it has been proven to be an unreliable tool for this 

purpose 18,19.  Resulting in inconsistent qualification for reimbursement and unfair de-

cision making: patients with the most complaints are not always reimbursed. Unfortu-

nately, a good tool to physically measure and calculate skin excess (in cm2) instead of 

photographs is not available so far. An additional item missing in the current guideline 

is the evaluation of QoL and psychological items. 

In Great Britain, decisions regarding reimbursement for BCS were compared to a 

winning a lottery 20. Therefore, the British Association of Plastic, Reconstructive and 

Aesthetic Surgeons (BAPRAS) developed a screening tool which includes weight loss, 

the medical, physical and psychological problems caused by excess skin and medical 

history 21. In addition, a patient reported outcome measure (PROM) was added. How-

ever, this tool has never been tested in daily practice, nor really been implemented 22. 

The goal of this study is to evaluate a modified version of the BAPRAS screening tool 

in a post-bariatric population. We will also study QoL and its relationship with the 

screening tool scores. The results will be used to further improve the questionnaire 

and develop an improved screening tool to select post-bariatric patients for referral 

and reimbursement of BCS.

METHODS

Standard treatment 
All patients were recruited at the Nederlandse Obesitas Kliniek (NOK, Dutch Obesity 

Clinic). The NOK is the largest, outpatient clinic for treatment of patients with morbid 

obesity in the Netherlands. Treatment program consists of bariatric surgery with clear-

ly protocolled pre- and postoperative group counselling by a multidisciplinary team up 
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to 1.5 years after bariatric surgery. Starting at 2 years after bariatric surgery, patients 

have a yearly follow-up with the whole team, up to 5 years after surgery. 

Patient selection
Study start was in October 2016. Patients were informed and recruited at regular 

2- and 3-years follow-up visits after bariatric surgery (because of presumed weight 

stability and Dutch criteria). Patients who could not read Dutch were not invited for 

participation. If a patient agreed to participate an electronic invitation with informed 

consent form was send using Qualtrics software (Qualtrics, Provo, UT). Patients who 

signed this consent form were subsequently included in this study. The study was ap-

proved by the Ethical Research Committee of the Radboud University Medical Center, 

Nijmegen the Netherlands (2016-2781).

Participation in this study had no effect on further treatment and/or referral to a plastic 

surgeon. 

Body weight
Demographics and weight measurements before and after bariatric surgery were col-

lected from the prospective database of the NOK. Body Mass Index (BMI) and percent 

total weight loss (%TWL) were calculated 23. In addition, it was assessed whether a 

patient would qualify for referral and reimbursement for BCS according to the current 

Dutch weight criteria: stable weight > 12 months and a BMI < 35 kg/m2. 

Questionnaires
Body contouring surgery

Patients were asked if they wanted to have BCS and if not, asked for the reasons why 

not (yet). 

Screening tool score

Each patient was asked to fill out a modified version of the BAPRAS questionnaire 

(Appendix 1). The BAPRAS questionnaire was modified with regard to several as-

pects:

1. percentage excess weight loss (%EWL) was replaced by %TWL 28,29; 

2. stable weight was defined by current weight +/- 5% instead of 5 kilo-

grams; 

3. one question was used for evaluating recent life-events;

4. body dysmorphic disorder was not evaluated with schematic drawings 30.

A score was calculated for each patient (Appendix 1). The lowest possible score was 

minus 21 and the highest possible score was plus 15. Like in the BAPRAS guideline, 

a score ≥ 8 was defined as being qualified for possible reimbursement and referral to 

a plastic surgeon 21. 
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The BODY-Q is the best validated questionnaire for evaluating QoL and appearance 

in (post-) bariatric patients and was added as a PROM in our modified screenings tool 
26. The questionnaire consists of 18 scales divided in three domains: QoL, appear-

ance and patient experience 27. It has shown good validity and reliability (test-re-test 

reliability r=0.87 for 17 of 18 scales; internal consistency, Cronbach α=0.90 for 18 

of 18 scales) 27. For the purpose of this study we used all scales of the QoL domain 

(body image, physical function, psychological function, sexual function, social func-

tion, obesity-specific physical symptoms) and five scales of the appearance domain 

(appraisal of excess skin, satisfaction with abdomen, arms, hips and breasts). Scores 

for each scale ranges from 0-100; higher scores indicate more positive results. 

Statistical analysis
Descriptive statistics were used to summarize baseline characteristics and weight 

change of the studied patient population. Included patients were divided in two 

groups: patients who wanted BCS and patients who did not want BCS. Baseline char-

acteristics, questionnaire scores and BODY-Q score were compared between these 

groups. Correlations between the BODY-Q and screeningtool questions were studied 

with Pearson’s correlations. Subsequently patients who wanted BCS and qualified 

for referral (score ≥ 8) were compared to patients who wanted BCS and did not qual-

ify (score ≤ 7). Continuous variables were compared using independent t-tests; for 

dichotomous data chi-square or fishers’ exact tests were used. Findings were con-

sidered statistically significant if the p-value was < 0.05. All analyses were performed 

using SPSS, version 23 (IBM Corp. Released 2015. IBM SPSS Statistics for Windows, 

Version 23.0. Armonk, NY: IBM Corp.).

RESULTS 

Study population
Invitations for the study were sent out to 168 patients; 120 patients (71%) responded, 

signed informed consent and were included in this study. Age, BMI before bariat-

ric surgery, current BMI, %TWL and follow-up time did not significantly differ when 

comparing responders and non-responders. In the non-responder group there were 

significant less females (73% versus 90%, p=0.011).

Mean age of the included population was 46 years; 90% was female. Patients had 

a mean BMI of 44.2 kg/m2 (range 27.1 to 65.6 kg/m2) before bariatric surgery. Most 

patients underwent a primary Roux-en-y Gastric Bypass (83.3%). Follow-up was 2 

years in 86 patients and 3 years in 34 patients. Mean current BMI was 30.8 kg/m2 and 

current TWL was 29.9%; 78 patients (65.0%) met the Dutch weight criteria (stable 

weight and BMI < 35 kg/m2).
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Body contouring surgery
A total of 96 patients (80%) wanted BCS and 24 patients did not want BCS (20%). 

Patients who wanted BCS were significantly younger (mean age 44.9 yrs. versus 50.1 

yrs., p=0.021, Table 1). There was no significant difference between the groups re-

garding gender, type of bariatric procedure, BMI before bariatric surgery, current BMI, 

%TWL and percentage of patients who met the Dutch weight criteria.

Table 1:
Demographics of the group who wanted for body contouring surgery (n=96) and the group who did 
not want BCS (n=24), presented as mean ± standard deviation or percentage (n).
Parameter Want BCS Does not want BCS p-value
Age, years 44.9 ± 8.2 50.1 ± 10.6 0.031
Female gender 90% (86) 92% (22) 0.761
RYGB 95% (91) 92% (22) 0.559
Baseline BMI, kg/m2 43.9 ± 6.6 45.3 ± 6.0 0.362
Current BMI, kg/m2 30.8 ± 5.4 30.7 ± 3.9 0.971
BMI change, kg/m2 13.1 ± 4.9 14.5 ± 4.6 0.210
Current TWL, % 29.5 ± 9.5 31.6 ± 8.3 0.329
Current EWL, % 72.2 ± 25.0 72.0 ± 18.5 0.982
Stable weight >12 months 79.2% (76) 83.3% (20) 0.648
BMI < 35 kg/m2 77.1% (74) 79.2% (19) 0.827
Qualification* 60.4% (58) 70.8% (17) 0.324
RYGB = Roux-en-Y gastric bypass; BMI = Body Mass Index; Baseline BMI = BMI before bariatric surgery; TWL = 
total weight loss; EWL= Excess weight loss. 
*Defined as a stable weight ≥12 months and BMI < 35 kg/m2

BODY-Q
The BODY-Q results were available of 119 patients, one patient did not complete the 

questionnaire. Patients who wanted BCS scored lower on all BODY-Q scales (Table 

2). In the QoL domain differences were significant for body image: mean score 33.4 

(±18.9) in patients who want BCS and 55.6 (±22.7) in patients with no interest in BCS 

(p<0.001). Scores were also significantly lower for sexual functioning (37.6 versus 

54.0, p=0.003) and social functioning (61.9 versus 73.0, p=0.010). For the appearance 

domain, scores in patients who wanted BCS were significantly lower on all scales. 

The highest difference was on the appraisal of excess skin scale: patients who want-

ed BCS scored 33.2 while the patients who weren’t interested in BCS scored 70.5 

(p<0.001). 
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Table 2:
Comparison of BODY-Q scores for patients who wanted BCS (n=96) and patients who did not want 
BCS (n=24), presented as mean ± standard deviation. 

BODY-Q Want BCS Does not want BCS p-value
HRQoL domain
Body image 33.4 ± 18.9 55.6 ± 22.7 <0.001
Physical function 74.0 ± 21.7 82.9 ± 22.8 0.076
Psychological health 59.2 ± 17.9 67.4 ± 20.3 0.053
Sexual health 37.6 ± 21.8 54.0 ± 29.1 0.003
Social function 61.9 ± 18.5 73.0 ± 19.0 0.010
Obesity-specific symptoms 34.2 ± 5.4 36.5 ± 5.5 0.063
Appearance domain
Skin 33.2 ± 20.7 70.5 ± 23.3 < 0.001
Abdomen 24.5 ± 26.2 53.4 ± 26.5 < 0.001
Arms 34.0 ± 28.6 50.2 ± 25.0 0.012
Hips and outer thighs 42.4 ± 29.7 56.8 ± 27.3 0.037
Breasts 34.2 ± 22.4 53.6 ± 20.9 < 0.001

Screening tool score 
In the total population mean score on the modified BAPRAS questionnaire was 5.3 

(range -5 to 12). Patients who wanted BCS scored significantly higher (5.7±2.9) com-

pared to the group, which did not want BCS (3.8±2.9, p=0.004). In the group of pa-

tients who wanted BCS, 25 patients (26%) had a score ≥ 8 and thus qualified for 

referral and reimbursement. 

BODY-Q & Screening tool score 
There was a significant, negative correlation between the screening tool scores and 

the BODY-Q scales (Table 3). For the total screening tool highest correlation was with 

the appraisal of excess skin scale of the BODY-Q (r=-0.390, p<0.001). For the medical 

score of the screening tool highest correlation was also with the appraisal of excess 

skin scale (r=-0.488, p<0.001). There was a significant correlation between physical 

issues of excess skin and the BODY-Q physical functioning score (r=-0.256, p=0.005). 

Psychological issues on the screening tool were significantly related to the appraisal 

of excess skin scale (r=-0.491, p<0.001).
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Table 3:
Correlations between BODY-Q scales and screening tool scores in the total population. 

BODY-Q scale Total 
score

Medical 
score

Psychological 
issues

Functional 
issues

Body image -0.271** -0.338** -0.448** -0.386**

Physical function -0.152 -0.360** -0.150 -0.258**

Psychological function -0.202* -0.164 -0.349** -0.256**

Sexual function -0.210* -0.215* -0.392** -0.432**

Social function -0.207* -0.228* -0.322** -0.239**

Physical symptoms -0.156 0.365** -0.283** -0.244**
Excess skin -0.390** -0.488** -0.491** -0.482**

** significant correlation p<0.01; * significant correlation p<0.05

Qualification for reimbursement
Age, gender, BMI before bariatric surgery, and type of bariatric surgery were not sig-

nificantly different when comparing the patients who qualified for BCS (n=25) with the 

patients who did not qualify (n=71). 

Patients who qualified for reimbursement had a TWL of 33.5%, whereas patients who 

did not had a TWL of 28.1% (p=0.014, Table 4). Mean BMI was also lower: 29.3 kg/m2 

versus 31.4 kg/m2 (p=0.062). Twenty-one patients who qualified also met the Dutch 

weight criteria; the patients who did not meet the criteria all had a BMI > 35 kg/m2. 

Scores on the modified BAPRAS questionnaire ranged from 9-10 points in this group. 

BMI before bariatric surgery ranged from 49.8 kg/m2 to 65.6 kg/m2. Mean score for 

skin conditions was 3.4 (±1.7) in the patients who qualified and 2.2 (±1.6) in patients 

who did not (p=0.002). In addition, 88% of the patients who qualified for BCS experi-

enced psychological complaints because of the excess skin, compared to 61% in the 

patients with a score ≤ 7 (p=0.009).

In the group with a score ≥ 8 one patient was an active smoker and none of the 

patients had a recent life-event. There were two patients with current psychological 

issues in the group with a score ≥ 8. 

 



125

Table 4:
Comparison of screening tool items of the patients who wanted BCS and qualify for referral and 
reimbursement (n=25) and the patients who want BCS and do not qualify (n=71), presented as mean 
± standard deviation or percentage (n).
Parameter  Qualify Does not qualify p-value
Current %TWL 28.1 ± 10.1 33.5 ± 6.2 0.014
Current BMI, kg/m2 29.1 ± 5.6 31.4 ± 5.2 0.062
Stable weight > 12 months 25 (100%) 51 (72%) 0.011
Medical score 3.4 ± 1.7 2.2 ± 1.6 0.002
Psychological issues 22 (88%) 43 (61%) 0.009
Functional issues 24 (96%) 60 (85%) 0.123
TWL = total weight loss; BMI = Body Mass Index.

Qualification and BODY-Q
Patients who qualified scored lower on all BODY-Q scales. There was a significant 

difference on the appraisal of excess skin scale: mean score was 29.9 in patients who 

qualified and 44.1 in the patients who did not (p=0.011). 

DISCUSSION

Reimbursement of body contouring procedures is a worldwide issue, because there 

is no instrument available to objectively select which patients should qualify for re-

imbursement. Therefore, the goal of this study was to assess a modified version of 

the BAPRAS screeningtool. This is the first screening tool developed to decide which 

patients qualify for reimbursement, based on a broad array of parameters. 

Our study clearly demonstrated that patients who want BCS have a significantly high-

er score on the screening tool compared to patients who do not want BCS. These 

patients had a stable weight, higher weight loss (%TWL), lower current BMI and more 

medical and psychological complaints compared to patients who did not qualify for 

referral. The screeningtool scores significantly correlated with almost all BODY scales, 

showing that these ‘simple’ questions reflect the impact of complaints on patients. 

Thus, our modified BAPRAS screening tool selects the patients who have the best 

weight loss results and are most impacted by excess skin in their daily lives. 

A large part of the study population wanted BCS and had a wide range of problems 

caused by the excess skin 13,15,28-30. These patients were mostly bothered by excess 

skin on the abdomen, breasts/chest and inner thighs 13,31. Medical issues like intertrigo 

(68.3%), hidradenitis (31.7%) and dermatitis (55.8%) were frequently reported 13,32. In 

addition, many patients had functional complaints of their excess skin (78.3%), such 

as hindrance in daily activities and sporting 32-34. And almost 60% of our population 

suffered from psychological issues, such as depressive feelings and shame, which is 

in concordance with the low scores on the BODY-Q 13,35,36. This aspect clearly demon-

strates that overhanging skin significantly negatively influences patients’ well-being. 
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The fact that the excess skin impacts several aspects of the patients’ life makes it 

even more important to include all these aspects in a screening tool for reimburse-

ment for BCS. 

In our opinion the modified BAPRAS questionnaire can be combined with the Dutch 

weight criteria, thereby creating the final version of the tool: the Dutch ReBoc tool 

(Referral and Reimbursement for Body Contouring tool, Appendix 2). In the Dutch Re-

boc tool patients, who do not have a stable weight cannot be referred; in the BAPRAS 

guideline these patients could still apply for reimbursement. Weight fluctuations can 

negatively impact complication rates and all of the patients who qualified had a stable 

weight before surgery 37. A recent pregnancy or planning to have children in the future 

is also an exclusion criterion for referral, because this will negatively influence the 

post-operative result. Last but not least, all patients with a recent life-event, a history 

of psychological issues and/or addiction, should be evaluated by the psychologist (of 

the bariatric team) in order to decide whether these issues can be seen as a contra-in-

dication for BCS. This psychologist should also evaluate other aspects, such as body 

dysmorphic disorder symptoms. 

The BODY-Q should be a part of the Dutch Reboc tool, as it is the most suitable in-

strument to objectively evaluate the impact of overhanging skin on patients’ well-be-

ing 26. Ideally, the BODY-Q should also be evaluated after BCS to evaluate the effect 

of body contouring procedures. 

Like in the BAPRAS guideline, patients with a very high initial BMI (> 50 kg/m2) who 

want a functional panniculectomy are an exception in the criteria according to the 

Dutch Reboc tool. In the study population, four patients qualified for referral, but had 

a BMI > 35 kg/m2. Before bariatric surgery, these four patients all had a BMI > 50 kg/

m2, which implicates that they will never be able reach a BMI < 35 kg/m2 after bariat-

ric surgery 38. A panniculectomy will bring these patients to another level of exercise 

freedom, which subsequently will lead to further lowering of their BMI. Therefore, 

patients with a starting BMI > 50 kg/m2 should be evaluated separately with regard to 

an abdominal debulking (panniculectomy) procedure.

A limitation of the current study is that all questionnaires were filled out at home by the 

patients. Therefore, we were not able to examine the patients and objectify the com-

plaints like skin conditions and physical limitations. However, since all patients were 

informed that the questionnaires were anonymous and that the answers did not have 

any effect on possible BCS, we think this potential bias has been low. 
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CONCLUSION

In conclusion, we have demonstrated that with the modified version of the BAPRAS 

screening tool post-bariatric patients with the best weight (loss) and most complaints 

of excess skin are selected for reimbursement for BCS. Future research should focus 

on validating the final proposed version, the Dutch Reboc tool. In addition, an objec-

tive measurement instrument for excess skin should be developed.
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Appendix 1: Modified BAPRAS questionnaire and calculation of the screening tool 
score. 
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Appendix 1: Modified BAPRAS questionnaire and calculation of the screening tool 

score. 

 
1. Because of the excess skin I suffer of (please tick all that apply): 

Skin 
condition 

 How often do you have these 
complaints 
Always Sometimes never 

Dermatitis     
intertrigo     
Infection     
Ulceration     
Lymphoedema     
Hidradenitis    

 
2. The excess skin causes problems in:  
 Daily routine (like showering and getting dressed), at work and during 

physical activity  
 Only during physical activity 
 Never 

 
3. The excess skin causes of worsens psychological issues (like fear, 

depression, sleep disturbance, stress): 
 Always  
 Sometimes 
 Never 

 
4. Have you had changes in your weight fluctuations in the last 12 months?  
 No 
 0 – 5 kilograms 
 5 – 10 kilograms 
 10 – 20 kilograms 
 More than 20 kilograms 

 
5. Do you smoke or have you ever smoked?  
 Yes, but I have quite (go on to question number 6) 
 Yes, and I still smoke (go on to question number 8) 
 No (go on to question number 9) 

 
6. When did you stop smoking? …………………………. 

 
7. What was the most you ever smoked?  
 Very rarely  
 Socially (less than 2 cigarettes per week)  
 less than 5 cigarettes per day 
 5-10 cigarettes per day 
 11-20 cigarettes per day 
 21-40 cigarettes per day 
 More than 40 cigarettes per day 
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8. How much do you smoke? 
 Very rarely  
 Socially (less than 2 cigarettes per week)  
 less than 5 cigarettes per day 
 5-10 cigarettes per day 
 11-20 cigarettes per day 
 21-40 cigarettes per day 
 More than 40 cigarettes per day 

 
9. Do you use drugs or have you used drugs (daily or weekly)?  
 Yes, but I have quite (go on to question number 10) 
 Yes, I use …………………………………………  
 No (go on to question number 11) 

 
10. If you have quit, when did you quit? …………………………. 

 
11. Have you had a pregnancy in the last 12 months or do you want children in 

the near future?  
 yes 
 No 

 
12. Have you experienced major live-events, like a divorce or death of a close 

family member, in last 12 months?  
 yes 
 No 

 
13. How frequently do you exercise?  
 Not at all (go on to question number 16) 
 Once per month or less 
 Several times per month 
 Once per week 
 Several times per week 
 Once per day 
 Several times a day 

 
14. If you exercise, how long do you exercise each time?  
 Less than 15 minutes 
 15-30 minutes 
 31-60 minutes 
 61-120 minutes 
 More than 120 minutes 

 
15. Where do you do most of your exercise?  
 Inside  
 Outside  

 
16. If you exercise, please indicate the types of exercise you do (fill in all that 

apply):  
Cycling   Stationary 

bike  
 Swimming    Stairmaster    Zumba   
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Calculation of the score

Parameter Scoring

Total Body Weight loss
<20% 0

20-39% 1
>39% 2

Current BMI

>30 kg/m2 -1
27-30 kg/m2 0
26-27 kg/m2 1
≤25 kg/m2 2

Stable weight No -2
Yes 0

Duration stable weight
<12 months 0

≥12 -18 months 1
>18 months 2

Skin condition caused by excess skin 
(1 point for each condition*)

No 0
Yes 1 to 6

Functional complaints caused by excess skin No 0
Yes 1

Psychological complaints caused by excess skin No 0
Yes 1

Psychological history 
(-1 point for every psychological condition*)

No 0
Yes -1 to -6

Recent life-events No 0
Yes -1

Recent pregnancy or children in near future No 0
Yes -1

Smoking

Never 1
Quit 0

<2/day -1
<5/day -2

5-10/day -3
11-20/day -4
21-40/day -5
>40/day -10

* dermatitis, hidradenitis, Intertrigo, infection, lymph oedema, ulceration
** active delusional or schizophrenic illness, body dysmorphic disorder, eating disorder, 
history of self-harm in last 2 years, major depressive illness, obsessive compulsive disorder, 
substance abuse problem
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Running   Treadmill    In-line 
skating  

  Weight 
training  

  Aerobics   

Walking    Cross 
trainer  

  Dancing   Yoga    Pilates   

Other (please write):  
 

17. Please tick if there is any history of the following (and provide date of 
diagnosis and details)  

 Psychological issue Date of diagnosis & details  
 Active delusional or 

schizophrenic illness  
 

 Body dysmorphic disorder   
 Eating disorder  
 History of self-harm   
 Major depressive illness   
 Obsessive compulsive disorder   
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Appendix 2: The Dutch ReBoc tool: a new screening tool for referral and possible 
reimbursement of post-bariatric body contouring surgery.

STEP 1: CHECK CRITERIA

Criteria for referral, the patient:
1.	 Is at least 18 months after bariatric surgery. 
2.	 Has a stable weight for at least 12 months.
3.	 Has a BMI < 35 kg/m2 (except when BMI before bariatric surgery was 

>50kg/m2)
4.	 Has no recent life-events, psychological/psychiatric issues and/or drug 

use. If so, patient should have a consultation at the psychologist to 
decide whether there is a contra-indication for BCS. 

5.	 Was not recently pregnant (<12 months ago) or has desire for children in 
the near future.

STEP 2: CALCULATE SCORE

Total Body Weight loss
<20% 0

20-39% 1
>39% 2

Current BMI

>30 kg/m2 -1
27-30 kg/m2 0
26-27 kg/m2 1
≤25 kg/m2 2

Skin condition caused by excess skin 
(1 point for each condition*)

No 0
Yes 1 to 6

Functional complaints caused by excess 
skin

No 0
Yes 1

Psychological complaints caused by 
excess skin

No 0
Yes 1

Smoking

Never 1
Quit 0

<2/day -1
<5/day -2

5-10/day -3
11-20/day -4
21-40/day -5
>40/day -10

TOTAL SCORE 

* dermatitis, hidradenitis, Intertrigo, infection, lymph oedema, ulceration

STEP 3: SCORE ≥ 8: REFERRAL TO PLASTIC SURGEON





DISCUSSION
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The main goal of this thesis was to study which psychological factors relate to weight 

loss after bariatric surgery. In the first part of the thesis we focused on the effect of 

compliance to follow-up, physical activity, psychopathology, depressive disorders, 

eating disorders, HRQoL and body image on weight loss after primary RYGB. The 

current literature regarding the effect of these factors was studied via a systematic 

review and meta-analysis (chapter 2). Then the effect of physical activity and eating 

style on weight loss and weight regain up to 48 months after RYGB was analysed 

(chapter 3). Additionally, the relationship between weight loss and HRQoL was stud-

ied, comparing an obesity-specific and a generic questionnaire for the evaluation of 

HRQoL (chapter 4). 

Excess skin, BCS and body image were the main focus in the second part of the 

thesis. We compared patients with a desire for BCS, with patients who already had 

BCS and patients without a desire for BCS. First, we assessed the relationship be-

tween body image, weight loss and depressive symptoms in the three patient groups 

(chapter 5). Social economic status, complaints of overhanging skin, satisfaction with 

the body and qualification for BCS reimbursement according to Dutch weight criteria 

were also compared between these groups (chapter 6). In the last chapter we de-

scribe the development of a new screening tool for the reimbursement of BCS: the 

Dutch Reboc Tool (chapter 7).

SUMMARY OF FINDINGS

As a base for this thesis and to provide an overview of the available literature, the first 

study was a systematic review and meta-analysis assessing the effect of compliance, 

physical activity, depressive symptoms, binge eating, body image and HRQoL on 

weight loss after RYGB. The meta-analysis showed us that weight loss was signifi-

cantly higher in compliant patients compared to non-compliant patients. And that 

active patients also had a higher weight loss, the difference was almost 7%, com-

pared to non-active patients. This effect of physical activity seemed to become more 

pronounced on long-term follow-up after RYGB. 

Contrary to common believe, binge eating and depressive symptoms did not signifi-

cantly affect weight loss. Twelve studies assessing depressive symptoms before and 

after surgery were included; EWL was not significantly different in the patients with 

symptoms (66.9%) compared to patients without symptoms (65.4%). For binge eat-

ing mean EWL was even higher in patients who reported binge eater before surgery 

(61.3%) compared to the patients who did not report binge eating (58.7%). From 

these results we can conclude that compliance to follow-up and physical activity 

should be focus of counselling in bariatric patients. Psychological issues like binge 

eating and depression might not be suitable to disqualify patients for bariatric surgery. 

The systematic review also showed that research regarding HRQoL and body image 

was sparse; for both there were only two studies assessing the effect on weight loss. 
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This was insufficient data to conduct a meta-analysis and therefore we could not draw 

any conclusion regarding these factors. 

The next step was to evaluate our own population, starting with the factor that has 

been shown to improve weight loss: physical activity. And since lifestyle change is the 

main focus of the treatment at NOK, we also added self-reported eating style to this 

study. A total of 4,569 patients were included, and, with a follow-up up to 48 months, 

we could study both weight loss and weight regain. We showed that self-reported 

physical activity and eating style before surgery were not related to weight loss or 

weight regain at any of the follow-up moments after primary RYGB. Hence, patients 

should not be denied surgery based on pre-operative physical activity and eating 

style. 

Looking at the change of physical activity and eating style from before surgery to after 

surgery, the study showed that patients who became more active after surgery com-

pared to before surgery had more weight loss. Patients with more emotional eating af-

ter surgery compared to baseline, had less weight loss at all follow-up moments. Pa-

tient who reported more external eating at 24 months follow-up showed less weight 

loss. Thus, patients who change their physical activity and eating style in a positive 

way, seem to have better weight loss results. Interestingly, there was also less weight 

loss in patients who reported to eat more restrained. And weight regain at 36 months 

after RYGB was higher in patient who showed more restrained eating at 36 months. 

This shows that while patients might have the intention to eat less, they might not. 

This study also revealed that patients who experienced emotional eating at 48 months 

had more weight regain. 

Then we concentrated on the factors that were scarcely studied before: HRQoL and 

body image. Both these factors have been associated with weight loss in the obese 

population 1-3. To evaluate the relationship between HRQoL and weight loss we com-

pared the IWQOL-lite (an obesity specific questionnaire) and the RAND-36 (a generic 

questionnaire) in patients undergoing a primary RYGB. We studied weight and HRQoL 

before surgery and at 15 and 24 months after surgery. Patient with a higher BMI had a 

lower HRQoL, not only before but also after RYGB. Moreover, patients who lost more 

weight, had more improvement of HRQoL on both questionnaires. The correlations 

between weight (loss) and HRQoL were higher when HRQoL was measured with the 

IWQOL-lite compared to the RAND-36. These results showed that the reported vari-

ance in the effect of RYGB on HRQoL can be explained by both the weight loss of the 

researched population and the questionnaire used. 

There is almost no knowledge about the relationship between body image, excess 

skin and desire for BCS in post-bariatric patients. This thesis showed that excess 

skin, desire for BCS and body image are important factors in the bariatric population, 

which can negatively influence patient well-being. In the studied post-bariatric pop-
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ulation, a majority had complaints of excess skin and desired BCS. Patients with a 

more positive body image had fewer depressive symptoms, even within the group of 

patients without a desire for BCS. Patients with a desire for BCS had a more negative 

body image and more depressive symptoms compared to patients without a desire 

for BCS. More interestingly, in these patients the relationship between weight loss and 

depressive symptoms was partly explained by body image. Patients with more weight 

loss had fewer depressive symptoms, via a more positive body image. 

Patients who desired BCS were younger and more often female, compared to the 

group that already had BCS and the group that did not want BCS. The patients with 

a desire also experienced more excess skin and were less satisfied with their body 

compared to patients without a desire or patients who already had BCS. There were 

no differences between the three groups with regards to the percentage of patients 

who met the weight criteria for reimbursement for BCS in the Netherlands. 

A large part of the patients who desired BCS never consulted a plastic surgeon for 

their overhanging skin, although almost half of these patients qualified for reimburse-

ment according to the weight loss results. This confirms what we see in daily practice: 

there is a group of patients who might be reimbursed by their insurance company, 

but never take the necessary action to get surgery, i.e. consult a general practitioner, 

bariatric surgeon or plastic surgeon. This is, at least partially, caused by the fact that 

patients are not educated on the current guidelines. They might also feel unequipped 

or unsure to stand up for themselves and try to get a reimbursement. 

PRE-OPERATIVE PSYCHOLOGICAL FACTORS

To qualify for bariatric surgery, patients have to go through a multidisciplinary screen-

ing. According to the IFSO criteria, assessment of motivation to follow-up and adher-

ence to, non-specified, behavioural changes is an essential part of this screening 4,5. 

Guidelines state that non-stabilized psychotic disorders, severe depression, person-

ality and eating disorders are a contra-indication for bariatric surgery 4,5. These criteria 

are based on the idea that these psychological issues have a negative impact on long-

term weight loss and complication risk after bariatric surgery and that preoperative 

behaviour predicts behaviour and weight change after surgery 4,5. 

This research in this thesis shows that some common assumptions in the selection 

of patients for bariatric surgery are not based on facts, even untrue and in need of 

change. In chapter 2, we showed that weight loss was not influenced by self-report-

ed binge eating or depressive symptoms. Several other studies have suggested that 

there is no effect of depression on weight loss 6,7. For binge eating another review 

even found a positive effect 6. In chapter 3, we showed that preoperative physical 

activity and self-reported eating style were also not related to weight loss up to 48 
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months after RYGB. In addition, no relation could be found between preoperative 

behaviour and weight regain 36 or 48 months after RYGB. 

In conclusion, there is not much evidence for a negative effect of preoperative, self-re-

ported physical activity, eating style behaviour, depressive symptoms and binge eat-

ing on postoperative weight loss in patients undergoing bariatric surgery. Patients 

should not be denied access to bariatric surgery based on the outcome of only a 

questionnaire, since, we did not find any indications that there an absolute cut-off 

predicts which patients will fail after bariatric surgery. Normally psychological assess-

ment is preferably done via structured interviews, because they are more valid and 

reliable than questionnaires. The outcome of screening of the pre-bariatric patients 

should also be based on a complete picture of the patient via a thorough screening 

by a multidisciplinary team, including a mental health professional. In this screening 

questionnaires can be helpful. Screening of bariatric patients remains to be important, 

also because participation in mental health treatment before bariatric surgery can 

improve weight loss results 8.

Which assessments a team should use, is in important topic for future research. The 

review showed great variance in instruments of assessment and definition of psy-

chological issues and/or symptoms and thus, probably also a great variation in ac-

ceptance of patients for bariatric surgery. This is caused by the fact that there is no 

consensus or guideline for psychological evaluation of the pre-bariatric patient 5, 9, 10. 

More effort should be made to develop such a guideline or consensus. 

CHANGE IN BEHAVIOUR

In chapter 2, we showed that patients with better compliance and higher physical 

activity had more weight loss. For both these parameters it seemed that the weight 

loss was even higher when follow-up after surgery was longer, but populations were 

too small to do a meta-analysis for the long-term follow-up. 

Regular physical activity improves health and maintains body weight, and is advised 

to all bariatric patients 9-12. In our population, (chapter 3), the patients who were more 

active 15, 24 and 36 months after surgery had a higher weight loss. This has been 

shown before, also when looking at preoperative change in physical activity 13,14. For 

eating style, the opposite was true: overall patients who reported an increase in emo-

tional, external or restrained eating from baseline (before surgery) to follow-up had 

less weight loss. For emotional eating this association was significant at all follow-up 

moments, from 15 to 48 months. Restrained eating was negatively associated with 

weight loss up to 36 months follow-up. External eating was only related to weight loss 

at 24 months follow-up. 

Additionally, chapter 3 showed that patients who had higher restrained eating at 
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3-year follow-up had higher weight regain 3 years after surgery. And patients with 

more emotional eating at 4 years follow-up had higher weight regain 4 years after 

surgery.

It is important to note that we could not interpret the data from chapter 3 in a causal 

way. It could be that an increase in physical activity or decrease in emotional eating 

is causal to an increase in weight loss, but the association might as well be the other 

way around. Further research should focus on the causal relationship and study effect 

of psychological problems (like depression) that arise on the mid to long-term after 

surgery. In the review four out of six studies showing a negative effect of depression 

on weight loss, depressive symptoms were assessed postoperatively 24-27. Depression 

has been linked to changes in eating behaviour in the obese population before 28,29. 

It might be that post-operative (re-) occurrence of depression does negatively affect 

bodyweight, like in the obese 1,2,30,31. Whether this is also related to more emotional 

or restrained eating and negative body image is unknown in the bariatric population, 

but these factors are related in the obese population 1,2,28,30,32,33. Follow-up of bariatric 

patients and timely assessment and treatment of post-operative psychological prob-

lems thus seems important.

We can conclude that there is a relationship between the change in physical activity 

and eating style after surgery with weight loss results. Previous research links insuffi-

cient weight loss and weight regain to low psychical activity and non-compliance to 

eating advice 15. And an exercise regime or postoperative counselling in addition to 

bariatric surgery seems to have a positive effect on weight loss and other outcome 

parameters, like psychological problems 16-20. This is in line with our results. It was 

surprising that patients experienced less restrained eating after surgery and especially 

that more restrained eating was related to less weight loss. It seems that self-report-

ed restrained eating reflects intentions to restrain intake instead of actual restrained 

eating [39].

Guidelines for treatment of bariatric patient’s advice multidisciplinary counselling on 

nutrition, physical activity and psychological issues 5, 9, 10. Patients themselves also 

describe that to achieve and maintain outcome after surgery, they needed to achieve 

lifelong changes, which are mostly difficult to accomplish 21. Strangely enough, mul-

tidisciplinary counselling is usually not a standard part of treatment in bariatric clinics 
22, 23. Since it seems that physical activity and eating style influence weight loss and 

weight regain, we think it is important that counselling in bariatric surgery patients 

should focus on all factors that induce or maintain obesity to improve outcome after 

surgery.
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HEALTH RELATED QUALITY OF LIFE 

In bariatric surgery, most studies report outcome in terms of complication rate and 

weight loss 34. Recently, the American Society for Metabolic and Bariatric Surgery 

(ASMBS) has defined HRQoL as one of the key outcomes in bariatric surgery; they 

advise to use a generic and a disease specific instrument to measure HRQoL 35. There 

is also a core outcome set for bariatric surgery: an agreed minimum set of outcomes 

developed by patients and experts 34,36. HRQoL is part of this core outcome. Because 

of the differences in HRQoL questionnaire used, the ASMBS questioned whether the 

effect of bariatric surgery on HRQoOL was indeed positive and to what extent 35,37. 

Using a large patient cohort and good follow-up rates we showed that all aspects of 

HRQoL improve greatly after RYGB (chapter 4). The improvement of HRQoL seems to 

follow the same curve as the weight loss: it reaches a plateau after 1-2 years and then 

decreases, but never below the HRQoL scores before surgery 38-40. Like in the obese 

population undergoing non-surgical treatment, evaluating change in HRQoL with the 

RAND-36 and the IWQOL-lite showed that HRQoL measured by a specific “obesity” 

questionnaire was more related to the weight (loss) 41. The fact that a higher weight 

loss was related to higher HRQoL on both scales shows the importance of maximizing 

weight loss after bariatric surgery. Especially, since a review assessing HRQoL after 

non-surgical weight loss showed that mental quality of life did not improve 40.

HRQoL is defined as the functional effect of a medical condition and/or its conse-

quent therapy upon a patient 42. Thus, the purpose of HRQoL measurement is to 

quantify the degree to which the medical condition or its treatment impacts the in-

dividual’s life in a valid and reproducible way. Although the IWQOL-lite is an obesity 

specific questionnaire, it was not created specifically for the changes that occur in 

patients after bariatric surgery 43. Ideally, to quantify the degree to which bariatric 

surgery impacts the patients’ life, we need a more specific questionnaire 44. In this 

questionnaire not only the general psychological topics, like social problems, eating 

problems, self-esteem and depressive symptoms should be included, but also topics 

regarding the complications and/or negative side-effects that can occur after surgery, 

like excess skin and body image. 

BODY IMAGE

Similar to studies conducted with obese patients, this thesis supports the importance 

of body image in all patients undergoing bariatric surgery. There were some distinct 

differences when comparing patients who desired BCS and patients who did not. 

Patients with a desire for BCS were more concerned about shape and, they were 

less satisfied with their body. But, they also were more focused on their appearance, 
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more preoccupied with overweight stigmata and they classified their weight higher; 

even though BMI was the same for both groups. In the group with a desire for BCS, 

body image partially mediated the relationship between weight loss and depressive 

symptoms. Thus, in this group the excess skin might, via a more negative body image, 

cause more depressive symptoms, like Friedman et al. found 1. These depressive 

symptoms may in turn because weight regain. Therefore, the patients with a desire for 

BCS might benefit most from BCS in terms of weight loss maintenance 45,46. 

Satisfaction with one’s body and shape were significantly higher in the patients who 

already had BCS. Unexpectedly, they also scored quite high on overweight preoccu-

pation, even though their BMI was quite low compared to the other groups. It seems 

that body image is a very broad construct in the bariatric population ranging from 

perception, and appearance, to perceived body size and space 47. Depending on the 

“type” of body image that is assessed, the effect or bariatric and/or body contouring 

surgery might differ. For instance, focus on appearance does not seem to change af-

ter bariatric surgery, while satisfaction with appearance improves 48-50. And like in our 

population, even after BCS overweight pre-occupation and appearance orientation 

can be high (i.e. not improve), while appearance evaluation and self-classified weight 

did 51. 

Appearance orientation and overweight preoccupation are developed in childhood 

and it is suggested that these parts of body image might be intrinsic to a person 33,49. 

This can explain why these constructs do not change easily after either bariatric or 

body contouring surgery and are comparable between the patients who already had 

BCS and patients who desire BCS. It would be interesting to see whether improve-

ment of body image through interventions (in addition to bariatric surgery), will also 

improve these concepts of body image. And thereby, eventually, outcome after bar-

iatric surgery.

Since body image seems to be an important parameter, more information about the 

change in body image after bariatric surgery and the influence on patient well-being 

and weight loss is essential. We need to know whether and how body image changes 

after bariatric and body contouring surgery. And also, if the relationship between body 

image and depressive symptoms is causal and can be improved via cognitive be-

havioural therapy. Fortunate, there is currently more research directed at body image 

in the bariatric population. For example, body image is a standard part of assessment 

in the new PROM for the bariatric population, the BODY-Q, which we also used in 

chapter 7 of this thesis 52. Prospective trials with this new PROM might provide more 

information on the change of body image during the total weight loss journey.
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EXCESS SKIN

In chapter 6, we studied the characteristics of the post-bariatric population in relation 

to desire for BCS. As in previous literature, almost two thirds of the patients desired 

BCS and about one in ten patients already had a body contouring procedure 53-56. The 

most common locations for excess skin and severity of complaints were also similar 
54, 57-59. Patients who desired BCS were usually younger, had lower income levels and 

a larger part was unemployed 53, 60, 61. Interestingly, patients with a desire for BCS were 

usually quite satisfied with their total body, but rated specific body parts very low 54, 57. 

These body parts are probably also the parts in which they experience overhanging 

skin, since the extend of overhanging skin correlates with satisfaction of these body 

parts 54. The fact that all our findings regarding excess skin and complaints are com-

parable to the post-bariatric populations in other countries suggests that our results 

can be extrapolated. But also, that there is a distinct “post-bariatric population” with 

the same problems worldwide. 

REIMBURSEMENT OF BODY CONTOURING SURGERY

Reimbursement of BCS, or the lack of it, is a worldwide problem. In most countries, 

there is no clear and objective system to decide which patients qualify for reimburse-

ment or the system is not implemented 53, 60, 62-64. Therefore, it is essential that there are 

clear criteria for reimbursement of BCS that can be easily applied. Another important 

aspect is that these criteria are properly communicated to the bariatric patients. 

The results of chapter 6 showed that patients are not well educated on the guidelines 

and they often wrongly assume that BCS will not be reimbursed. This results in a large 

population of patients who do meet the current Dutch weight criteria for reimburse-

ment, but never consult a plastic surgeon. These are the patients who might regain 

weight on the long-term. It can be that financial status, self-esteem and having the 

power to stand up for themselves, also influences whether patients will consult a plas-

tic surgeon. It is, therefore, essential to educate bariatric patients about the possibility 

of excess skin and guidelines for reimbursement. Ideally this education starts before 

the bariatric procedure, so that patients are aware of the problems they might face 

after surgery. 

The current Dutch system lacks thorough evaluation of the post-bariatric patient: it 

does not include weight loss results, psychological complaints or physical complaints 

caused by the excess skin. In chapter 7 we developed a new screening tool for 

post-bariatric BCS in which all these parameters are included. The tool selected the 

patients with the highest weight loss and the most complaints of excess skin. We 

included the BODY-Q in this tool. The results demonstrated that patients with a desire 



144

Chapter 8 - Discussion

for BCS had a lower HRQoL compared to patients who do desire BCS. Once again 

showing that the influence of excess skin on patient well-being is important; and thus, 

that the evaluation of influence of excess skin on patient well-being should be part of 

decision making for reimbursement. 

GASTRIC SLEEVE 

The first part of this thesis focused solely on the RYGB, which is the most performed 

type of bariatric surgery in the Netherlands 65. Looking at the world trends in bariatric 

surgery, the question is whether the results of these chapters can be extrapolated to 

other types of bariatric surgery, such as the gastric sleeve (GS), which was the most 

performed type of surgery in 2014 worldwide 66. Two recent studies have shown that 

effect on weight loss, HRQoL and comorbidities are comparable between RYGB and 

GS 67, 68. And thus, it would seem that the implications of results of the first part of this 

thesis could be similar to patients undergoing a GS. 

CONCLUSION

This thesis proves that self-reported, preoperative binge eating, depressive symp-

toms, eating style and physical activity are not predictive of weight loss after surgery. 

It also shows that postoperative physical and psychological factors are related to 

weight loss and thereby HRQoL after bariatric surgery. Several of these factors, like 

depressive symptoms, body image and weight loss, are also related to each other. 

In order to improve weight loss results in the bariatric population, more focus should 

be directed to these factors. Not only in research, but also in pre- and post-opera-

tive counselling. Efforts should also be made to extensively inform the morbid obese 

patients of both the positive and negative side-effects of bariatric surgery, including 

excess skin and criteria for reimbursement of BCS.

In addition, excess skin seems to be a very important parameter in patient well-being 

after bariatric surgery, and thereby maybe also weight loss maintenance. In collabora-

tion with the bariatric surgeons, plastic surgeon should improve Dutch reimbursement 

guidelines for BCS. Communication of these guidelines to bariatric patients should 

also be a joint effort. 
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Obesity is a chronic disease in which abnormal or excessive fat accumulation impair 

health. Wether a person is obese is classified with the body mass index (BMI). The 

BMI can be calculated by dividing a person’s weight in kilograms by the square of his 

height in meters: kg/m2. An adult with a BMI ≥ 30 kg/m2 is classified as obese. When 

the BMI ≥ 35 kg/m2 with obesity-related comorbidities or the BMI is ≥ 40 kg/m2 a per-

son is classified as morbidly obese. 

Obesity is a major public health issue in the Netherlands, 14.2% of the population old-

er then 20 year is obese and 0.9% suffers from morbid obesity. Obesity is associated 

with several medical conditions, like diabetes mellitus, hypertension, sleep apnoea 

and cardiovascular disease. Obese persons also have higher rates of cancer, overall 

diseases and health related mortality. Currently the burden of healthcare expenditure 

on morbid obesity exceeds those of smoking. 

Besides the negative effct on health, obesity is related to problems of social and psy-

chological well-being. Obese persons generally have a lower health related quality of 

life (HRQoL), a more negative body image and higher rates of psychological problems. 

The cause of obesity is complex, multiple factors play a role. It is assumed that cultur-

al and environmental changes induce a higher energy intake and less physical activity 

leading to a positive energy balance. However, recent research is showing that other 

factors also play a role. Because the cause is not completely clear, treatment of obe-

sity is difficult.

For persons with morbid obesity, a BMI ≥ 35 kg/m2 with comorbid conditions or BMI 

≥ 40 kg/m2, bariatric surgery is the best treatment. Bariatric surgery includes a variety 

of surgical procedures in which the gastro-intestinal tract is altered, which results in 

weight loss. The weight loss is caused by lower intake and absorption of nutrients, 

and changes in gut hormones, bile acids and microbiota. The Roux-en-Y gastric bye-

pass (RYGB) is the most performed type of bariatric surgery in the Netherlands. 

Whether a patient qualifies for bariatric surgery is determined after a comprehen-

sive multidisciplinary screening by a team experienced in bariatric surgery. This team 

assesses if the patient meets the IFSO-criteria: the criteria for bariatric surgery de-

veloped by the International Federation for the Surgery of Obesity and Metabolic 

Disorders. In addition, pre-operative evaluation includes assessment of motivation, 

psychological disorders, willingness to life-long follow-up and acceptance of lifestyle 

modification. There is no guideline or consensus on how behaviour, motivation and 
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psychological problems should be assessed. 

Bariatric surgery generally results in significant weight loss, has positive effect on 

health and HRQoL. However, 20-30% of the post-bariatric patients will experience 

insufficient weight loss or significant weight regain. To improve weight loss results, 

we need to know which patients will have “unsuccesfull” weight loss. Most previous 

research focused on factors that can’t be influenced, like age, gender and comorbid 

conditions. The role of patient related factors, like physical activity, eating style and 

psychological disorders, in weight loss remains unclear. These factors are very im-

portant because they have been linked to weight loss in the obese population and, 

more importantly, they can be influenced. This thesis studied the relationship between 

physical and psychological factors and weight loss in patients who have undergone 

bariatric surgery. 

The clinical studies in this thesis were conducted in patients in treatment at the Ned-

erlandse Obesitas Kliniek (NOK, Dutch Obesity Clinic). The treatment program of the 

NOK consists of extensive group counselling before and after bariatric surgery by a 

multidisciplinary team consisting of a physician, a dietician, a physiotherapist and a 

psychologist. This counselling is focused on long-term behavioural change. 

The first part of this thesis focused on the relationship between weight loss and com -

pliance to follow-up, physical activity, psychopathology, depressive disorders, eating 

disorders, HRQoL and body image.  The studies in this part of the thesis were all in 

primary RYGB patients, to avoid bias in the results by differences in types of bariatric 

surgery, and secondary or tertiary procedures. 

In chapter 2 we started with a systematic review and meta-analysis, to study what 

research was available so far. This study showed that almost no research in the bar-

iatric population was focused on HRQoL and body image. We could conduct a mef-

ta-analysis for the following factors: compliance, physical activity, depressive sympn-

toms and binge eating. The results showed that patients with better compliance to 

post-operative follow-up had significantly higher weight loss, than patients with lower 

compliance. Higher physical activity was also related to better weight loss results. 

Contrary to expectations, we did not see a negative effect of depressive symptoms or 

binge-eating on weight loss results. The review also showed that there is great variety 

in psychological evaluation of bariatric patients.

Based on these results we conducted the studies in the clinical population. In chapter 

3 the relationship between self-reported eating style and physical activity with weight 

change up to 4 years after surgery was studied in a primary RYGB population of 4,569 

patients. Eating style and physical activity before bariatric surgery were not indicative 
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of postoperative weight loss or weight regain in any of the follow-up moments. From 

this we can conclude that these factors should not be reason to deny patients for 

bariatric surgery. 

This chapter also showed that there is a relationship between weight loss and change 

in self-reported physical activity and eating style. In general terms, patients who be-

came more active and experienced less emotional and restrained eating had better 

weight loss results. External eating was only related to weight loss at 2-year follow-up. 

This demonstrates that change of eating style and physical activity after bariatric sur-

gery is important to improve weight loss results. And therefore, treatment programs 

should focus on supporting patients in making these changes.

In chapter 4 the relationship between weight loss and HRQoL was studied. Previ-

ous research showed a great variation in HRQoL improvement after bariatric sur-

gery. Based on research in the obese population we compared an obesity specific 

questionnaire, the Impact of Weight on Quality of Life-lite (IWQOL-lite) with a generic 

HRQoL questionnaire, the RAND-36. HRQoL before surgery was very low. For both 

questionnaires there was a significant improvement of HRQoL scores up to 2 years 

after surgery. Before and after surgery a higher BMI was related to lower HRQoL. The 

more weight the patients lost, the more HRQoL improved. The relationship between 

weight loss and HRQoL improvement was more apparent with the IWQOL-lite. Thus, 

bariatric surgery has a positive effect on HRQoL; the variety in HRQoL change is 

caused by the differences in weight loss and questionnaire used. 

The second part of the thesis highlighted the importance of excess skin, body image 

and desire for body contouring surgery (BCS). In the obese population, a negative 

body image is very common and related to body weight. Since a large part of the 

post-bariatric population develops excess skin, body image after bariatric surgery 

might also be important. Excess skin can only be treated by BCS, a type of surgery in 

which the excess skin is surgically removed. We were interested in the consequences 

of this excess skin in relation to the desire for BCS. Especially since reimbursement 

of BCS is a worldwide problem, and a lot of post-bariatric patients are not able to 

undergo a body contouring procedure. 

In chapter 5 depressive symptoms, body image and weight loss were studied in a 

post-bariatric population. In this cross-sectional study, we approached patients who 

had bariatric surgery 2-3 years before. Patients with a desire for BCS were compared 

with patients who already had BCS and patients without a desire for BCS. A total of 

590 patients could be included, the majority of these patients had a desire for BCS 

(62.4%). Patients with a desire for BCS had a more negative body image compared 

to patients without a desire for BCS. Surprisingly, the patients who already had BCS 

were quite comparable to the population who desired BCS, regarding appearance 
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orientation and overweight preoccupation. This might be explained by the fact that 

BCS improves only certain aspects of body image. 

In all patients (even the patients without a desire for BCS) a more positive body image 

was related to less depressive symptoms. This shows that body image is an important 

parameter in the bariatric population. 

In the population with a desire for BCS, body image was even one of the mediators of 

the relationship between % total weight loss (TWL) and depressive symptoms. Mean-

ing that a higher %TWL was related to less depressive symptoms, via more positive 

feelings of attractiveness and higher body-area satisfaction. 

The research in chapter 6 was conducted in the same population as chapter 5. How-

ever, now we focused on differences between these patient groups regarding social 

economic status, qualification for reimbursement of BCS, complaints of overhanging 

skin and satisfaction with one’s body. 

To qualify for reimbursement by health insurance companies in the Netherlands pa-

tients have to meet the following qualifications: (a) have to be at least 18 months past 

bariatric surgery, (b) should have a stable weight for at least 12 months, (c) should 

have a BMI below 35 kg/m2. They should also have a skin excess grade 3 accord-

ing to the Pittsburgh Rating Scale (PRS) or a serious impairment of bodily function. 

However, research has shown that rating with the PRS has great variability. Moreover, 

psychological complaints are not part of the current criteria, and physical complaints 

are not assessed objectively.

Chapter 6 showed that patients with a desire were most often unemployed and more 

often had an income below the Dutch median income. This might reflect the fact that 

patients with a bad financial status / low education are unable to stand up for them-

selves and try to get a reimbursement. 

Patients who desired BCS had more body parts affected by overhanging skin and 

more often rated the overhanging skin with a the highest PRS grade (meaning more 

excess skin) compared to patients without a desire. There were no significant dif-

ferences between the three groups regarding the percentage of patients who met 

the Dutch weight qualifications for reimbursement (i.e., BMI < 35kg/m2 and a stable 

weight). 

Striking was that almost 40% of the patients who had a desire for BCS never consult-

ed a plastic surgeon, although many of these patients did meet the weight criteria. 

The results of this chapter showed that there are two issues regarding reimbursement 

of BCS. The first issue (what we also see in daily practice) is that with the current 

Dutch criteria there seems to be great variation in reimbursement. The second issue 

is that only a few patients consult the plastic surgeon because they assume that they 

will not get reimbursed. Patients should be better educated on the guidelines.  
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Considered all research above we developed a new screening tool for reimbursement 

of BCS in chapter 7. This tool was a modification of the screening tool developed by 

the British Association of Plastic, Reconstructive and Aesthetic Surgeons (BAPRAS). 

It consists of a questionnaire from which a score is calculated using information re-

garding weight loss, the medical, physical and psychological problems caused by 

excess skin and medical history. We added the BODY-Q to the tool, so that patient 

reported outcome could be assessed. The BODY-Q is a validated patient reported 

outcome measure (PROM) specifically designed for the bariatric patient. Thereby set-

ting the first steps to include patient well-being in decision making for reimbursement, 

which is lacking in the current Dutch system.

The patients who desired BCS scored significantly higher on the screening tool com-

pared to patients who did not. The patients who qualified for reimbursement had a 

stable weight, higher %TWL, lower current BMI and more medical and psychological 

complaints compared to patients who did not qualify for referral. Thus, the tool seems 

to select patients who desire BCS, have the best weight loss results and the most 

complaints because of the excess skin. With the BODY-Q we showed that excess 

skin has a significant impact on several aspects of HRQoL. With these results we 

slightly modified the BAPRAS screening tool and created a new version: the Dutch 

ReBoc tool (Referral and Reimbursement for Body Contouring tool).

In conclusion, this thesis proved that preoperative, self-reported binge eating, dei-

pressive symptoms, eating style and physical activity are not predictive of weight loss 

after surgery. And that these factors should not immediately warrant denial for bariat-

ric surgery. It also showed that postoperative physical and psychological factors are 

related to weight loss and thereby HRQoL after bariatric surgery. In addition, factors 

like body image, weight loss and depressive symptoms are also related to each other. 

Counselling in bariatric patients should thus include these factors, so that weight loss 

results can be improved. 

This thesis also showed that overhanging skin has a significant impact on patient 

well-being. Patients with excess skin and a desire for BCS had a more negatif body 

iamge, more depressive symptoms and a lower HRQoL. All these factors are currently 

not included in the reimbursement criteria for BCS. Efforts should be made to develop 

en new Dutch guideline for reimbursment  in which these factors are included. 
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Obesitas is een chronische ziekte, waarbij een zodanig overmatige vetstapeling in 

het lichaam bestaat dat dit aanleiding geeft tot gezondheidsrisico’s. Of een persoon 

obees is wordt bepaald aan de hand van de body mass index (BMI). De BMI wordt 

berekend door het gewicht in kilogram te delen door de lengte in het kwadraat: kg/

m2. Bij volwassenen wordt een BMI gelijk aan of hoger dan 30 kg/m2 geclassificeerd 

als obesitas. Er is sprake van morbide obesitas bij een BMI gelijk aan of hoger dan 40 

kg/m2 of bij een BMI gelijk aan of hoger is dan 35 kg/m2 met een aan obesitas gerela-

teerde ziekte. Obesitas is een groot maatschappelijk probleem in Nederland, 14.2% 

van de populatie ouder dan 20 jaar is obees en 0.9% heeft morbide obesitas. 

Obesitas is gerelateerd aan verschillende medische aandoeningen, zoals diabetes 

mellitus, hypertensie, slaap apneu en hart- en vaatziekten. Bovendien hebben obese 

personen een verhoogde kans op kanker, ziekten in het algemeen en overlijden door 

een ziekte. Inmiddels veroorzaakt obesitas hogere zorgkosten dan roken. 

Naast het negatieve effect van obesitas op gezondheid, is er ook een negatief effect 

op het sociaal en psychisch welbevinden. Obese personen hebben een lagere ge-

zondheid gerelateerde kwaliteit van leven (KvL), vaker een negatief lichaamsbeeld en 

vaker psychologische problemen vergeleken met personen die niet obees zijn. 

De oorzaak van obesitas is complex en veel verschillende factoren spelen een rol. 

Over het algemeen wordt gedacht dat culturele en omgevingsfactoren hebben geleid 

tot een levensstijl met een hogere energie inname en een lager energie verbruik. Ech-

ter recent onderzoek toont aan dat er veel meer factoren een rol spelen. Doordat de 

oorzaak niet goed bekend is, is obesitas ook moeilijk te behandelen. 

Voor personen met morbide obesitas, een BMI gelijk aan of hoger dan 40 kg/m2 of 

een BMI gelijk aan of hoger dan 35 kg/m2 met bijkomende ziekten, is bariatrische 

chirurgie de beste behandeling. Bij bariatrische chirurgie wordt het maag-darmkanaal 

veranderd, waardoor patiënten gewicht verliezen. Dit gewichtsverlies wordt veroor-

zaakt door zowel verminderde inname en opname van voedingsstoffen als ook ve-

randeringen van hormoonspiegels, galzouten en bacteriën in het maag-darmkanaal. 

De Roux-en-Y gastric bypass (RYGB) is de meest uitgevoerde bariatrische operatie 

in Nederland. 

Of een patiënt in aanmerking komt voor bariatrische chirurgie wordt bepaald na een 

multidisciplinaire screening door een team met expertise op het gebied van baria-
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trische chirurgie. Dit team evalueert of de patiënt aan de IFSO-criteria voldoet: de 

criteria voor bariatrische chirurgie die ontwikkeld zijn door de internationale vereni-

ging voor chirurgie voor obesitas en metabole ziekten (“International Federation for 

the Surgery of Obesity and Metabolic Disorders”). Bovendien worden tijdens deze 

preoperatieve screening ook motivatie, psychologische stoornissen, bereidwilligheid 

tot levenslange controles en levensstijl aanpassing geëvalueerd. Er is geen richtlijn 

die voorschrijft hoe gedrag, motivatie en psychische problemen precies onderzocht 

zouden moeten worden tijdens deze screening.

Bariatrische chirurgie leidt over het algemeen tot significant gewichtsverlies, heeft een 

positief effect op gezondheid en op de KvL. Echter, bij 20-30% van de bariatrische 

patiënten is er onvoldoende gewichtsverlies of zelfs gewichtstoename. Om het ge-

wichtsverlies te verbeteren en de gewichtstoename te verminderen, is het van belang 

te weten bij welke patiënten dit zal gebeuren. Eerder onderzoek richtte zich vooral 

op factoren die niet beïnvloed kunnen worden, zoals leeftijd, geslacht en bijkomende 

ziekten. Het is niet goed duidelijk wat de rol is van patiënt gerelateerde factoren, zoals 

lichamelijke activiteit, eetstijl (manier van eten) en psychologische stoornissen, op het 

gewichtsverlies. Deze factoren zijn juist belangrijk omdat we weten dat ze gerelateerd 

zijn aan gewichtsverlies in de obese populatie, en belangrijker nog, ze kunnen worden 

beïnvloed. Dit proefschrift bestudeert de relatie tussen fysieke en psychologische fac-

toren en gewichtsverlies in patiënten die bariatrische chirurgie ondergaan. 

De klinische studies in dit proefschrift zijn uitgevoerd bij patiënten die in behandel-

ing zijn/waren bij de Nederlandse Obesitas Kliniek (NOK). De NOK heeft een uitge-

breid behandelprogramma bestaande uit groepsbehandeling zowel voor als na de 

bariatrische ingreep. Deze groepsbehandeling wordt uitgevoerd door een multidis-

ciplinair team bestaande uit een arts, een diëtist, een bewegingsdeskundige en een 

psycholoog. De focus van de behandeling is leefstijlverandering op lange termijn. 

Het eerste deel van dit proefschrift is gericht op de relatie tussen gewichtsverlies 

en verschillende factoren: aanwezigheid bij afspraken (compliantie), fysieke activiteit, 

psychopathologie, depressieve stoornissen, eetstoornissen, KvL en lichaamsbeeld. 

Omdat bekend is dat het type operatie de mate van gewichtsverlies kan beïnvloeden 

zijn de studies in dit deel van het proefschrift alleen uitgevoerd bij patiënten die een 

RYGB ondergingen en bij wie de RYGB de eerste bariatrische operatie was. 

Na de inleiding (hoofdstuk 1) zijn we in hoofdstuk 2 we gestart met een system-

atische review en een meta-analyse, dit om te bepalen wat er al beschikbaar was aan 

onderzoek. We zagen dat er nauwelijks onderzoek was naar de invloed van KvL en 

lichaamsbeeld op gewichtsverlies na bariatrische chirurgie. 

Er waren voldoende studies voor een meta-analyse naar de relatie tussen gewichtsver-
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lies en de volgende factoren: compliantie, fysieke activiteit, depressieve symptomen 

en eetbuien. Uit de resultaten bleek dat patiënten met een betere compliantie (zich 

hielden aan het behandelprogramma) tijdens postoperatieve controles een hoger ge-

wichtsverlies hadden dan patiënten die niet compliant waren. Meer fysieke activiteit 

was ook gerelateerd aan meer gewichtsverlies. In tegenstelling tot onze verwachting 

hadden depressieve symptomen en eetbuien geen negatief effect op gewichtsverlies. 

Dit onderzoek liet ook zien dat er een grote variatie is in de manier waarop psychol-

ogische stoornissen worden geëvalueerd bij patiënten die voor bariatrische chirurgie 

gescreend worden. 

Gebaseerd op deze resultaten zijn we studies gestart in de klinische populatie. In 

hoofdstuk 3 hebben we de relatie tussen eetstijl en fysieke activiteit en gewichtsver-

lies tot 4 jaar postoperatief onderzocht in 4.569 patiënten die een RYGB ondergingen. 

Het type eetstijl en de mate van fysieke activiteit voor operatie waren bij geen van 

de postoperatieve controle momenten gerelateerd aan gewichtsverlies of gewichts-

toename. Hieruit hebben we geconcludeerd dat preoperatieve eetstijl en fysieke ac-

tiviteit geen reden moeten zijn om patiënten de toegang tot bariatrische chirurgie te 

weigeren. Dit hoofdstuk toonde ook dat er een relatie is tussen gewichtsverlies en de 

verandering in eetstijl en fysieke activiteit. Over het algemeen hadden patiënten die 

actiever werden en minder emotioneel en lijngericht aten beter gewichtsverlies. De 

eetstijl extern eten was alleen gerelateerd aan gewichtsverlies 2 jaar na operatie. Dus, 

verandering in eetstijl en fysieke activiteit na operatie is belangrijk voor het verbeteren 

van gewichtsverlies. Daarom zouden behandelprogramma’s voor bariatrische patiënt-

en gericht moeten zijn op hulp bij verandering hiervan. 

In hoofdstuk 4 hebben we de relatie tussen gewichtsverlies en KvL onderzocht. Eerd-

er onderzoek liet een grote variatie zien in de verandering van KvL na bariatrische chir-

urgie. Gebaseerd op onderzoek in obese patiënten hebben we een vragenlijst speci-

fiek voor de obese populatie, de Impact of Weight on Quality of Life-lite (IWQOL-lite), 

vergeleken met een algemene vragenlijst voor KvL, de RAND-36. 

De KvL was voor de operatie erg laag. Voor beide vragenlijsten was er een significante 

verbetering van KvL tot 2 jaar na operatie. Voor en na operatie was een hoger BMI 

gerelateerd aan een lagere KvL. Hoe meer gewicht een patiënt verloor, hoe beter de 

KvL was. De relatie tussen gewichtsverlies en KvL was sterker wanneer de KvL werd 

meten met de IWQOL-lite. Dus, bariatrische chirurgie heeft een positief effect op KvL, 

de variatie in de verandering van KvL na bariatrische chirurgie wordt veroorzaakt door 

verschillen in gewichtsverlies van de onderzochte populatie en verschillen in de geb-

ruikte vragenlijsten.

Het tweede deel van dit proefschrift toonde aan hoe belangrijk overhangende huid, 

lichaamsbeeld en wens voor contourherstellende chirurgie (CHC) is in de bariatrische 
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populatie. In obese personen is een negatief zelfbeeld veel voorkomend en is er een 

relatie tussen een negatief zelfbeeld en lichaamsgewicht. Aangezien een groot deel 

van de post-bariatrische populatie overhangende huid ontwikkelt, zou lichaamsbeeld 

na bariatrische chirurgie ook belangrijk kunnen zijn. CHC is de enige behandeling voor 

overhangende huid, bij CHC wordt deze extra huid chirurgisch verwijderd. We waren 

voornamelijk geïnteresseerd in de gevolgen van de overhangende huid, in relatie tot 

de wens voor CHC. Vooral omdat vergoeding voor CHC een wereldwijd probleem is, 

waardoor een groot deel van de post-bariatrische patiënten nooit een contourherstel-

lende ingreep kan ondergaan. 

In hoofdstuk 5 hebben we depressieve symptomen, lichaamsbeeld en gewichtsver-

lies in een post-bariatrische populatie onderzocht. In dit cross-sectionele onderzoek 

hebben we patiënten benaderd die 2-3 jaar geleden bariatrische chirurgie hadden on-

dergaan. Patiënten met een wens voor CHC werden vergeleken met patiënten die al 

een contourherstellende ingreep hadden ondergaan en met patiënten die geen wens 

voor CHC hadden. Er werden 590 patiënten geïncludeerd, de meerderheid van deze 

patiënten had een wens voor CHC (62.4%). Patiënten die deze wens hadden, hadden 

een meer negatief zelfbeeld in vergelijking met mensen die geen CHC wilden. Opval-

lend was dat het lichaamsbeeld van de patiënten die al CHC hadden gehad overeen-

komsten had met die van de patiënten die CHC wensten. Deze patiëntengroepen 

waren beiden erg gefocust op uiterlijk en gepreoccupeerd met overgewicht. Dit wordt 

mogelijk verklaard doordat na CHC niet alle aspecten van lichaamsbeeld verbeteren. 

In alle patiënten (zelfs degene zonder wens voor CHC) was een positiever lichaams-

beeld gerelateerd aan minder depressieve symptomen. Lichaamsbeeld is dus een 

belangrijke parameter in de gehele bariatrische populatie. 

In de groep patiënten met een wens voor CHC was lichaamsbeeld een ‘mediator’ in 

de relatie tussen gewichtsverlies en depressieve symptomen. Dit betekent dat een 

hoger gewichtsverlies gerelateerd was aan minder depressieve symptomen, veroor-

zaakt door meer positieve gevoelens van aantrekkelijkheid en hogere tevredenheid 

met het lichaam. 

 

Het onderzoek in hoofdstuk 6 is verricht in dezelfde populatie als in hoofdstuk 5. 

Echter nu lag de focus op de verschillen in sociale economische status, criteria voor 

vergoeding van CHC, klachten van overhangende huid en lichaamstevredenheid. 

Om in Nederland voor vergoeding van CHC in aanmerking te komen moeten pa-

tiënten aan de volgende criteria voldoen: (a) tenminste 18 maanden na bariatrische 

chirurgie, (b) minimaal 12 maanden een stabiel gewicht, (c) een BMI lager dan 35 

kg/m2. Patiënten moeten ook een bepaalde mate van overhangende huid hebben, 

namelijk een graad 3 op de Pittsburgh Rating Scale (PRS) of een aantoonbare licha-

melijke functiestoornis. De PRS is een schaal bestaande uit foto’s van mensen met 



161

huidoverschot: een PRS graad 1 betekent dat er geen huidoverschot is en bij een PRS 

graad 3 is er ernstig huidoverschot. Echter, in eerder onderzoek bleek de PRS niet be-

trouwbaar. Bovendien worden fysieke en psychologische factoren nu niet (objectief) 

meegenomen in de beslissing.

Patiënten met een wens voor CHC waren vaker werkloos en hadden vaker een 

inkomen lager dan het landelijk gemiddelde. Wat er mogelijk op duidt dat patiënten 

met een slechte financiële status en/of lage scholing niet de mogelijkheden hebben 

om voor zichzelf op te komen en vergoedingen aan te vechten bij zorgverzekeraars.

Patiënten met een wens voor CHC hadden meer lichaamsdelen die waren aangedaan 

door overhangende huid en gaven hun huidoverschot vaker een PRS-graad 3 (wat 

betekent dat ze meer overhangende huid hadden) in vergelijking met patiënten zonder 

wens. 

Er waren geen significante verschillen tussen de drie groepen kijkend naar het per-

centage, dat aan de Nederlandse “gewicht” kwalificaties voor vergoeding voldeden 

(BMI onder de 35kg/m2 en stabiel gewicht). Opvallend was dat bijna 40% van de 

patiënten met een wens voor CHC nooit bij een plastisch chirurg was geweest, terwijl 

veel van deze mensen wel aan de gewichtscriteria voldeden.

Deze twee hoofdstukken toonden aan dat er twee problemen zijn op het gebied van 

vergoeding van CHC. Ten eerste het probleem wat wij in de dagelijkse praktijk zien, 

met de huidige criteria voor CHC is er een grote variatie in de toekenning van ver-

goeding voor CHC. Het tweede probleem is dat slechts een klein deel van de patiënt-

en de plastisch chirurg bezoeken, omdat ze ervan uit gaan dat ze geen vergoeding 

krijgen. Patiënten zouden dus beter geïnformeerd moeten worden over de richtlijnen 

en mogelijkheden voor vergoeding. 

Gebaseerd op bovenstaande resultaten hebben we in hoofdstuk 7 een nieuwe vra-

genlijst ontwikkeld waarbij bepaald kan worden of patiënten in aanmerking komen 

voor vergoeding van CHC. Deze vragenlijst is gebaseerd op een vragenlijst ontwik-

kelt door de Britse vereniging van plastische, reconstructieve en esthetische chirurgie 

(BAPRAS). Met de vragenlijst wordt een score berekend op basis van gewichtsver-

lies, medische, fysieke en psychische klachten van het huidoverschot en medische 

voorgeschiedenis. Patiënten die een score gelijk aan of hoger dan 8 hebben komen in 

aanmerking voor vergoeding van CHC. Wij hebben aan deze vragenlijst de BODY-Q 

toegevoegd om ik kaart te brengen wat de impact van overhangende huid op de KvL 

is. De BODY-Q is een gevalideerde vragenlijst om patient gerelateerde uitkomsten te 

meten specifiek voor (post-) bariatrische patiënten. Hiermee zetten we de eerste stap 

richting  het meewegen van patiënt welzijn in de beslissing voor vergoeding van CHC.

De patiënten met een wens voor CHC hadden een significant hogere score op de vra-
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genlijst vergeleken met patiënten die geen wens hadden. En de patiënten die volgens 

de score in aanmerking kwamen voor vergoeding hadden een stabiel gewicht, een 

hoger gewichtsverlies, een lagere BMI en meer medische en psychologische klachten 

in vergelijking met patiënten die niet voor vergoeding in aanmerking kwamen. Kortom, 

de vragenlijst selecteert de patiënten die CHC wensen, het hoogste gewichtsverlies 

hebben en de meeste klachten van het huidoverschot. Met de BODY-Q toonden we 

aan dat verschillende aspecten van patiënt welzijn negatief beïnvloed worden door 

overhangende huid. Op basis van de resultaten hebben we de vragenlijst op een aan-

tal punten aangepast. Zo is psychische problematiek niet direct reden voor een lagere 

score, maar dit door de psycholoog beoordeelt worden. De nieuwe versie hebben we 

de Dutch ReBoc tool genoemd, wat staat voor “Referral and Reimbursement for Body 

Contouring tool” (verwijzing en vergoeding van CHC).

Concluderend heeft dit proefschrift aangetoond dat preoperatief eetbuien, de-

pressieve symptomen, eetstijl en fysieke activiteit niet voorspellend zijn voor de mate 

van gewichtsverlies na bariatrische chirurgie. Dus zouden, op basis van deze fac-

toren, morbide obese personen niet per definitie voor een bariatrische operatie gewei-

gerd moeten worden. We toonden ook aan dat postoperatieve fysieke activiteiten en 

psychologische factoren wel gerelateerd zijn aan gewichtsverlies en, daardoor, KvL 

na bariatrische chirurgie. Bovendien waren factoren als lichaamsbeeld, gewichtsver-

lies en depressieve symptomen ook gerelateerd aan elkaar. Deze factoren zouden 

onderdeel moeten zijn van de begeleidingstrajecten van bariatrische patiënten, zodat 

gewichtsverlies verbeterd kan worden. 

Daarnaast kunnen we uit het onderzoek concluderen dat huidoverschot een groot 

probleem is in de post-bariatrische populatie. Patiënten met een wens voor CHC 

hebben een negatiever lichaamsbeeld, meer depressieve symptomen en een slech-

tere KvL dan patiënten zonder wens. Deze factoren worden nu niet meegenomen in 

de toekenning van vergoeding voor CHC. Er zal in Nederland een nieuwe richtlijn voor 

vergoeding van CHC ontwikkeld moeten worden waarin deze factoren wel worden 

geëvalueerd. 
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This thesis has shown that a large majority of the post-bariatric patients will develop 

excess skin after bariatric surgery. This excess skin can significantly influence patient 

well-being by causing medical, physical and psychological problems. Body contour-

ing surgery (BCS) is the only available treatment for excess skin. It improves body 

image, health-related quality of life (HRQoL) and weight loss maintenance. However, 

decision making regarding reimbursement of BCS in the Netherlands is based on a 

guideline that is not objective and does not consider all complaints caused by excess 

skin. This leads to unfair reimbursement: some patients with mild complaints will be 

reimbursed, while others with significant complaints will not. This valorization adden-

dum will focus on improving the reimbursement pathway for post-bariatric BCS in the 

Netherlands.

RELEVANCE

In the Netherlands, more than 10.000 patients a year undergo bariatric surgery 1. This 

thesis demonstrated that 63 - 80% of these patients will develop excess skin and 

desire BCS. Thus, in the Netherlands, there are around 6,000 ‘new’ post-bariatric 

patients a year who desire BCS. 

We showed that because of the excess skin patients experience medical issues like 

intertrigo (68%); functional complaints (78%) such as hindrance in daily activities; 

and psychological issues (59%) such as depressive feelings and shame. These com-

plaints were reflected in the lower HRQoL in patients with a desire for BCS compared 

to patients without a desire for BCS. Patients who desired BCS also had a more neg-

ative body image and reported more depressive symptoms. Moreover, we showed a 

relationship between body image, weight loss and depressive symptoms: a higher 

weight loss resulted in less depressive symptoms, medicated by more positive feel-

ings of attractiveness and higher body-area satisfaction. 

In addition, other studies have shown that post-bariatric patients who have under-

gone BCS have an improved functional status, HRQoL and body image 2-5. More 

importantly, these patients had better long-term weight loss maintenance compared 

to patients who did not have BCS 6, 7. The latter is especially important, since weight 

regain is an issue that is getting more and more attention in the post-bariatric pop-

ulation. It is estimated that about 20-30% of the population will develop significant 

weight regain 8-12.  Although the cause of weight regain is considered to be multifac-

torial, a negative body image is generally not included as a cause 8, 13, 14. However, 

this thesis showed that body image is an importance construct for all post-bariatric 

patients. Even in the population who did not want BCS, a more negative body image 
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was related to depressive symptoms.  This is comparable to the obese (pre-bariatric) 

population 15, 16. And in the patients who desired BCS, there was a close relationship 

between body weight, negative affect and body image. This might be the reason why 

patients who undergo BCS have better weight loss maintenance. 

Weight regain has a negative effect on comorbidities and HRQoL10-12. In part of the 

patients who develop weight regain, a secondary or tertiary bariatric procedure will be 

performed 8, 17-19. The re-emerging of comorbidities as well as the secondary or tertiary 

surgeries have a significant impact on healthcare costs 19.

Thus, excess skin is a serious problem in post-bariatric patients. And the only avail-

able treatment, BCS, seems to prolong and improve the results of bariatric surgery 

by (further) improvement of patient well-being and weight loss maintenance. This 

can lead to lower healthcare costs. Therefore, BCS should be considered a part of 

post-bariatric care and efforts should be made to reimburse BCS accordingly. With 

this valorization addendum, we propose the first steps to improve the reimbursement 

system for post-bariatric body contouring surgery in the Netherlands. 

CURRENT CRITERIA FOR REIMBURSEMENT

The current criteria for reimbursement are partly based on Dutch law. This law states 

that plastic surgery should not be reimbursed unless there is:

• a congenital deformity: deformity which has been present since birth, or

• a grave disfigurement caused by accident, disease or medical treatment (muti-

lation), or 

• a serious impairment of bodily function in daily life 20. 

For post-bariatric patients there are additional criteria to qualify for reimbursement: 

the patient has a) undergone the bariatric procedure more than 18 months before, b) 

a stable weight for more than 12 months and c) a body mass index (BMI) below 35 

kg/m2. 

Each post-bariatric patient who desires BCS can ask her/his general practitioner or 

bariatric surgeon for a referral to the plastic surgeon. The plastic surgeon then decides 

whether the patient qualifies according to the above criteria and sends all necessary 

information to the insurance company (through a standardized system). The insur-

ance company reviews the information and sometimes requests additional informa-

tion such as photographs. Based on this information, the insurance company then 

decides whether a patient qualifies for reimbursement. This decision overrules the 

decision of the plastic surgeon. For example, if the plastic surgeon concludes there is 

a serious impairment of bodily function, but the insurance company does not agree, 

the patient will not get reimbursed. 
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Mutilation
In the post-bariatric population, mutilation is defined as an excess skin grade 3 ac-

cording to the Pittsburgh Rating Scale (PRS) 20, 21. The PRS consists of a grading scale 

for excess skin on ten anatomically defined areas, ranging from 0 (indicating normal) 

to 3 (indicating the most severe deformity). For each of the scores there is also an 

explanation available, for example excess skin grade 3 for the breasts is explained as: 

severe lateral roll and/or severe volume loss with loose skin. Grade 3 on the PRS scale 

does not always mean the most excess skin: grade 2 excess skin on the abdomen is 

defined as overhanging pannus and grade 3 as multiple rolls or epigastric fullness. An 

abdominal panniculus can be more serious than multiple rolls, however grade 3 needs 

more extensive surgery and is thus (in that way) a more severe deformity. 

The PRS was developed by Song et al. to provide a systematic approach for selection 

of the appropriate body contouring procedure for post-bariatric patients 21. The PRS 

provides a good overview of the deformities seen in the post-bariatric population 

and was validated by the developers. It was, however, not designed as a method to 

evaluate whether patients should be reimbursed for BCS. Therefore, van der Beek et 

al. tested the PRS in Netherlands. A total of 13 observers, plastic surgeons, nurses 

and students, rated photographs of 10 areas of 25 patients 22. The results showed a 

moderate interobserver validity, meaning that the PRS is not an objective scale to rate 

the amount of overhanging skin. In daily practice this results in differences in rating 

of excess skin by plastic surgeons and insurance companies. Thus, some patients 

will be considered a grade 2 by the insurance company; while the plastic surgeon 

rates the overhanging skin as grade 3. But, there will also be patients who will get 

reimbursement while the plastic surgeon does not rate the overhanging skin as grade 

3. This makes the current system used to define mutilation unreliable and subjective.

Impairment of bodily function
A serious impairment of bodily function in daily life is defined as a significant restric-

tion of movement and/or a chronic skin condition that cannot be treated with con-

servative measures 20. Only for the abdominal overhanging skin there is an objective 

measurement of a significant restriction of movement: the abdominal skin surplus 

should cover at least 25% of the length of the femur. 

However, this “objective” measurement was never tested in a post-bariatric popula-

tion. It is unknown if this cut-off point correlates with complaints of the patient and if 

this measurement is reliable. And although we showed that overhanging skin on the 

abdomen is most prevalent, patients also complain of excess skin on breast, flanks, 

arms and legs. For these areas, there are not objective criteria to define restriction of 

movement. The guideline does provide examples, like when walking is restricted by 
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the excess skin on the legs. How this should be measured or assessed is not clear. 

Regarding chronic skin conditions, only intertrigo is included as a skin condition that 

can warrant reimbursement. The intertrigo has to be present for at least 6 months and 

hygienic measures and topical treatment as stated by the national guideline should 

have failed to adequately treat the intertrigo 23. According to this national guideline, 

intertrigo is defined as redness and maceration (saturated with moisture) of skinfolds, 

with or without infection. However, we showed that in addition to intertrigo, patients 

also experienced other skin conditions like dermatitis, ulceration and hidradenitis. 

Moreover, some patients have multiple skin conditions because of the excess skin. 

This should all be part of the criteria for reimbursement. 

In conclusion, the current criteria used for decision making regarding reimbursement 

of BCS are subjective and therefore, unreliable. In addition, physical and medical 

complaints are not adequately included. This leads to a daily practice in which pa-

tients who do not necessarily need BCS are reimbursed, while patients who do need 

BCS are not. With the plan below, we want to propose the first step to develop a 

guideline with complete and objective criteria for reimbursement.

THE PLAN

Healthcare in the Netherlands is organized in a way that spending more on body con-

touring procedures means spending less on another part of healthcare. Therefore, we 

need to improve the way the current budget for BCS is spent, by treating the patients 

that will benefit most from BCS, have the lowest complication rates and, more impor-

tantly, select these patients in an objective manner. The first step is to improve that 

current system with respect to the inclusion of a complete overview of complaints of 

excess skin and the improvement of the definition of mutilation. 

The plan will involve three parties: the healthcare providers, the patients and the pay-

ers (health insurance companies and Healthinstitute of the Netherlands (Zorginstituut 

Nederland). The Healthinstitute of the Netherlands is a governmental organization that 

has been giving the task to guard quality, affordability and accessibility of healthcare 

in the Netherlands. This institute also advises the government on reimbursement of 

healthcare.

Complete overview of complaints
Several chapters in this thesis have shown that excess skin significantly impacts sev-

eral aspects of patients’ well-being. However, not all these aspects are captured in the 

current criteria for reimbursement. In the last chapter of the thesis we tested a mod-

ified version of a screening tool for reimbursement of BCS developed by the British 
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Association of Plastic, Reconstructive and Aesthetic Surgeons (BAPRAS). This tool 

gives a complete picture of the patient and how excess skin influences the patients’ 

well-being based on a combination of weight loss results, complaints of excess skin 

and smoking behavior. It assesses medical complaints (intertrigo, dermatitis, infec-

tion, ulceration, lymphedema and hidradenitis), psychological complaints (fear, de-

pression, sleep disturbance, stress) and physical complaints (in daily routine, at work 

and during physical activity). Moreover, impact on patient well-being was assessed 

with the BODY-Q, a questionnaire specifically designed to measure HRQoL in the 

(post-) bariatric population 24. 

We showed that patients with less weight loss, higher BMI and more complaints had 

higher screening tool scores. And more importantly, we showed that the screening 

tool scores correlated with the BODY-Q scores. Patients who had higher scoring on 

the screening tool had lower HRQoL. Based on the results of the study, we proposed 

three additional modifications to the modified BAPRAS screening tool. Patients with 

an unstable weight, a recent pregnancy or planning to have children in the near future 

cannot be referred. And all patients with a recent life-event, a history of psychological 

issues and/or addiction, should be evaluated by the psychologist (of the bariatric 

team) in order to decide whether these issues can be seen as a contra-indication for 

BCS. With these additional modifications, we created the Dutch Reboc Tool. 

Definition of mutilation
Currently, when a plastic surgeon or insurance company rates the amount of excess 

skin, the photograph of the patient is not systematically compared to the photograph 

of the PRS. This makes grading more dependent on the subjective interpretation of 

the plastic surgeon / insurance company and limits reliability. Currently, our study 

group is working on an improved version of the PRS: the PRS Rainbow Scale. This 

Rainbow Scale of the PRS is based on a study in patients with upper eyelid ptosis, 

which showed that estimation of the ptosis of the upper eyelid improved when the 

photograph of the patient was compared to pictures with eyelid ptosis with increasing 

severity 25.

In the PRS Rainbow Scale the photograph of the patient is presented in the center of 

the PRS photographs (see figure 1). The first version of this system was recently test-

ed and showed that validity was better when using the PRS Rainbow Scale compared 

to the normal PRS (results not published yet). 
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PILOT STUDY

The Dutch Reboc Tool and PRS Rainbow Scale have not been tested in a post-bar-

iatric population that consults the plastic surgeon. Moreover, medical and physical 

complaints were assessed via a questionnaire and the true extent of these problems 

in the studied population are unknown. 

The next step would be to conduct a pilot study using the Dutch ReBoc Tool (with the 

BODY-Q) and the PRS Rainbow Scale in patients who consult the plastic surgeon. 

In this study, the current criteria and the new system should both be evaluated in all 

patients. Thereby we can compare which patients are reimbursed with the current 

system and which patients would be reimbursed with the new system. Medical and 

physical complaints can also be objectified.

Scoring with the Dutch Reboc Tool should be parallel to assessment of the current 

definitions of impairment of bodily function. For example, in the Dutch Reboc Tool 

patients will be asked if they have physical complaints of excess skin. The amount of 

excess skin should also be measured. The current criteria can be used for the abdo-

men. Additionally, Biorserud et. al developed an objective system for measurement of 

excess skin that can be used for other body parts 26. We have already shown that the 

outcome of the Dutch Reboc Tool highly correlated with BODY-Q scores. In the pilot, 

we can review whether the measurements of overhanging skin also correlate with the 

BODY-Q. 190

Pilot study 

The Dutch Reboc Tool and PRS Rainbow Scale have not been tested in a 

post-bariatric population that consults the plastic surgeon. Moreover, medical 

and physical complaints were assessed via a questionnaire and the true 

extent of these problems in the studied population are unknown.  

The next step would be to conduct a pilot study using the Dutch ReBoc Tool 

(with the BODY-Q) and the PRS Rainbow Scale in patients who consult the 

plastic surgeon. In this study, the current criteria and the new system should 

both be evaluated in all patients. Thereby we can compare which patients 

are reimbursed with the current system and which patients would be 

reimbursed with the new system. Medical and physical complaints can also 

be objectified. 

Scoring with the Dutch Reboc Tool should be parallel to assessment of the 

current definitions of impairment of bodily function. For example, in the Dutch 

Photograph 
of the 

patient 

Figure 1: Example of the PRS Rainbow Scale for the abdomen
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This pilot should be conducted in 2-3 plastic surgical clinics that work closely with 

a bariatric team. This ensures all information regarding bariatric surgery and weight 

loss is available. To improve future implementation, the pilot should be developed in 

collaboration with the Healthinstitute of the Netherlands and insurance companies. 

COMMUNICATION

An important part of improving care for the post-bariatric patients (with excess skin) is 

education. This thesis showed that there is a large part of the post-bariatric patients 

who desire BCS and never consult a plastic surgeon. These patients assume that 

they will not get reimbursement and/or are not aware of the current guidelines. It also 

seems that most healthcare providers involved in the care for bariatric patients are 

unaware of the current guidelines and do not routinely assess excess skin. Plastic sur-

geons should work together with bariatric teams to start with education of the bariatric 

teams and patients. In addition, general practitioners of the bariatric patients should 

also be educated. A good start would be a folder with general information about the 

current rules for reimbursement by the Dutch Society of Plastic and Reconstructive 

Surgery. In this folder, the general qualifications for reimbursement can be outlined, 

along with the current definitions for mutilation and impairment of bodily dysfunction. 

These folders should be readily available in bariatric clinics throughout the country. 

FUTURE RESEARCH

As discussed above, it is not possible to increase spending on body contouring sur-

gery and optimal patient selection for BCS is key. Ideally patients who will benefit 

most and have the lowest complications rated should be selected. Benefits in terms 

of healthcare costs should be included in this model. Although body contouring pro-

cedures are considered to be costly, it is unknown how many post-bariatric patients 

undergo BCS and what the costs of BCS in the Netherlands are. A future study should 

assess how many patients in the Netherlands currently undergo BCS, how often 

these patients will develop complications and what the costs of these procedures 

are. These costs can subsequently be compared to healthcare costs for post-bariatric 

patients who do not undergo BCS. This will allow assessment of the influence of BCS 

on long-term healthcare costs. More in-depth analysis will also show which patients 

will benefit the most. 

In addition, Dutch law states the psychological complaints can never be a reason 

for reimbursement of plastic surgery. However, in evaluation of healthcare treatments 

HRQoL is currently considered one of the most important outcome parameters. Fu-

ture research should also focus on if and how HRQoL should be part of reimburse-

ment criteria.
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