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Chapter 1 - General introduction

General introduction

Worldwide, bariatric surgery is increasingly used in the treatment of severe obesity. 

Bariatric surgery can be considered when a person has a body mass index (BMI) of 

40 or higher, or has a BMI of 35 or higher and is experiencing serious obesity-related 

health conditions.  A significant proportion of bariatric surgery candidates show 

disordered eating behavior (overeating, loss of control eating, emotional eating, 

eating disorders), both pre- and post-surgery. In the longer term more than one in 

three patients experience insufficient weight loss, or weight regain in the postoperative 

phase. This thesis describes a review on predictors of postoperative weight loss and 

the efficacy of cognitive behavioral therapy (CBT) in bariatric patients, a ten-session 

CBT treatment protocol, and research into whether preoperative CBT enhances the 

effect of bariatric surgery by improving eating behavior and lifestyle prior to surgery.  

Obesity
In obesity excess body fat accumulates to levels that negatively influence health. It 

is measured by the body mass index (BMI), calculated by dividing a person’s weight 

(in kilograms) by the square of the person’s height (in meters). The range of BMI >25 

to 30 is classified as overweight, BMI >30 as obesity and BMI >40 as severe obesity. 

Obesity is associated with a wide range of negative health conditions and diseases, 

among which cardiovascular diseases, certain types of cancer, obstructive sleep 

apnea, type 2 diabetes, and osteoarthritis. Obesity is related to an increase of 

disability-adjusted life years (DALY) and high health costs [1].

Over the last decades obesity has become a worldwide health problem, also 

referred to as a global pandemic [2]. In most parts of the world the prevalence 

of underweight decreased whereas the prevalence of obesity and severe obesity 

have increased drastically for at least four decades [3]. Since 1980 the prevalence 

of overweight and obesity has doubled to almost a third of the population of the 

world [4]. For instance, in 2015–2016 obesity and overweight rates among men in 

the USA were 38.0% and 74.7% respectively and among American women 41.5% 

and 68.9% [5]. Though obesity and overweight rates in the Dutch population are 

lower than in the USA, there is an increasing trend observable as well. Rates for 

obesity and overweight were 10.7% and 36.5% respectively among adult men, and 

13.4% and 28.3% among adult women in the period between 2014-2020 [6]. Given the 

potentially serious health consequences, it is of most importance to prevent children 

and adults from developing obesity. Dutch policy to prevent and reduce overweight 

and obesity consists for example of making drinking water more readily available 

through water taps in public places and encouraging cycling to work and school by 

building more cycle paths [7].
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Though obesity is a highly complex and multifactor problem, the main causes of 

the global weight gain are changed food intake and lifestyle [8]. The emergence 

of industrially processed food, the wide availability of junk food and a sedentary 

lifestyle contributed to this development [8]. Due to the increase of working in office 

environments and the use of screens (tv, computer, smartphones) there has been 

a significant increase in sedentary behavior the last decades. The Dutch spend an 

average of 8.7 hours sitting per day; at home, at school and at work [9]. In general, 

one could say that obesity is caused by an excess of energy consumption by dietary 

intake in relation to energy expenditure by physical activity. 

Treatment of obesity is important to reduce negative impact in terms of adverse 

medical and social emotional consequences, such as stigmatization and a higher 

risk of depression. For the treatment of obesity several international guidelines were 

developed, among which a European and Dutch guideline [10-12], all of which are 

based on the general principle that obesity is a chronic disease which requires a 

long-term approach. Depending on the BMI level, the usual treatment of obesity 

uses a stepped care approach [11], where a higher BMI leads to earlier consideration 

of next steps. The first step is health education by the general practitioner regarding 

healthy eating and physical exercise. Realistic information about weight and 

weight reduction is also part of this health education. People often aim for a more 

than feasible weight loss, while 10% weight loss can already contribute to health 

improvement. Second step is a combined lifestyle intervention by a multidisciplinary 

team consisting of a dietician, physiotherapist and psychologist, focused on 

behavior change by increasing physical activity levels to at least 60 min of moderate 

intense activities a day, the adoption of healthy eating habits (e.g. regular meals 

and healthy food), and increasing awareness of psychological factors underlying 

eating behaviors. In case of insufficient weight effect after one year, medication 

or bariatric surgery can be considered as next step intervention. In recent years, 

there has been a trend towards the deployment of more invasive and permanent 

treatment strategies, such as bariatric surgery, at an earlier stage [13].

Bariatric surgery 
Bariatric surgery, or weight loss surgery, has been developed from the 1950s 

onward, and started with the intestinal bypass. This procedure leads to bypassing a 

large part of the absorption system, causing weight loss because food is no longer 

fully absorbed by the body. From the 1960s the gastric bypass procedure has been 

developed through laboratory research by Dr. Edward E. Mason, who is seen as the 

founder of current bariatric surgery [14]. Gastric bypass surgery reduces the size of 

the stomach and bypasses part of the absorption system.  
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Over the years, several bariatric surgical procedures have been developed, which 

can be classified into three categories: blocking, restricting, and mixed procedures 

[15]. Blocking bariatric surgery procedures block the absorption of food by the body. 

For example, in the endoluminal sleeve procedure a flexible tube is inserted into the 

upper small intestine in order to block absorption of calories. In case of restrictive 

procedures, like the adjustable gastric band procedure or sleeve gastrectomy 

procedure, the size of the stomach is shrunk, for example by placing a band at the 

stomach entrance or reducing the stomach volume by surgical removal of a large 

portion of the stomach. Mixed procedures, like gastric bypass surgery or sleeve 

gastrectomy with duodenal switch, combine blocking the absorption of food and 

restricting stomach volume. 

Currently, the most performed procedure is gastric bypass surgery, more specifically 

the Roux-en-Y gastric bypass (see Figure 1) [16]. In this surgical procedure the 

stomach is divided into a smaller upper pouch and a remnant lower part of the 

stomach. Besides reducing the volume of the stomach, it also alters gut hormones 

related to hunger and satiety [15]. Postoperatively, patients lose weight due to both 

the smaller volume of the stomach and reduced food intake as a result of an increase 

in baseline satiety hormones that help the patient to feel satiated with less food. 

Figure 1: Roux-en Y gastric bypass

Cognitive behavioral therapy
Cognitive behavioral therapy (CBT) is an integration of behavioral therapy and 

cognitive therapy. Behavioral therapy focuses on changing behavior patterns 

that perpetuate psychological and emotional problems. Cognitive therapy aims 

at changing behavior and emotions by identifying and modifying dysfunctional 

thoughts. CBT is focused on challenging and changing negative thoughts, behaviors 

and emotions into more helping and functional ways of thinking and behaving, 

as well as improving emotion regulation [17-18]. CBT was originally designed for 
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depression, but later CBT interventions were developed for a variety of psychological 

symptoms, including anxiety, substance abuse and eating disorders. CBT for 

obesity pertains to awareness of psychological factors underlying eating behaviors 

such as emotional eating and loss of control over eating, the development and 

internalization of healthier eating and activity behavior and coping with emotions, 

as well as to cognitive restructuring [19]. 

Cognitive behavioral therapy for bariatric surgery patients
Although bariatric surgery is effective for the majority of patients, 20 to 30% of 

patients experience suboptimal or adverse outcomes, including premature weight 

stabilization and weight regain in the longer term [20,21]. Surgical outcomes 

depend on a variety of factors, among which type of surgical procedure, medical 

comorbidities and complications [22]. Besides these surgical and medical factors, 

psychological and behavioral factors have an effect on surgery outcomes as well. 

Postoperative weight appears to depend also on active behavioral changes and 

permanent adjustment to the required postoperative eating behavior [23]. This 

includes eating six to eight regular and small portions a day and exercise two to 

three times a week. According to several studies disordered eating behaviors 

including emotional eating, loss of control eating and binge eating are associated 

with suboptimal weight loss results and/or weight regain [24,25]. 

Guidelines for bariatric surgery are multidisciplinary, though medical guidelines 

are more elaborate and psychological guidelines regarding bariatric surgery are 

still under development [26]. Psychological treatment of bariatric surgery patients 

is a relatively new clinical and research field, so empirical support so far is scarce. 

Studies into the effectiveness of psychological treatment of obesity, more specifically 

CBT, have shown that, apart from modest weight loss, it increases the sense of 

control over eating behavior [27], reduces general psychopathology [28], and 

improves mental and physical health-related quality of life [29,30]. Although CBT as 

a stand-alone intervention may be insufficient for sustained weight loss for severe 

obese patients, we hypothesized that the addition of CBT to bariatric surgery might 

contribute to optimizing long-term weight change and psychological well-being 

by reducing psychological risk factors (such as depression) and promoting a more 

healthy lifestyle. At the time of designing our study, only three studies [31-33] into 

the effectiveness of CBT in bariatric surgery patients were available. These showed 

improved eating behavior and psychological functioning, indicating preliminary 

but promising evidence for the application of CBT for bariatric surgery patients. 

However, these studies mainly focused on the treatment of binge eating, not obesity 

in general and were small sized, lacking (active) control groups. CBT can be applied 

before and/or after surgery and available evidence at that time showed positive 
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results for both pre- and postoperative interventions [31-33]. We hypothesized that 

preoperative CBT could contribute to optimizing results for bariatric surgery as CBT 

is focused on increasing awareness of behavioral, cognitive and emotional aspects 

underlying obesity and patients developed healthier eating and activity behavior, as 

well as more realistic and helping cognitions. It was assumed, that developing these 

skills before the operation and preparing for postoperative lifestyle, could contribute 

to optimal adjustment and functioning after surgery. Also, by reducing risk factors 

for weight regain, such as disordered eating, preoperatively it was hypothesized this 

could prevent suboptimal weight outcomes postoperatively.  

To our knowledge our study was the first randomized controlled trial (RCT) to study 

the effectiveness of CBT as an add-on prior to bariatric surgery in a large clinical 

sample of bariatric surgery patients [34]. The RCT aimed to investigate whether 

preoperative CBT, focused on modification of cognitions and behaviors in terms 

of eating and physical exercise, lead to better outcomes of bariatric surgery in 

weight loss (primary outcome measure) and fewer problematic eating behaviors, 

mood symptoms and psychological distress, as well as improved quality of life 

(QoL) (secondary outcome measures). In the control group patients only received 

the regular preparation procedure for bariatric surgery in the hospitals. Patients in 

the CBT group additionally received 10 weekly, individual sessions of CBT before the 

bariatric surgery. A total of 130 patients were included in the study and were then 

randomized over the treatment conditions. Measurements were carried out at five 

time points: pretreatment/pre-surgery (T0), posttreatment/pre-surgery (T1), and at 

one-, three- and five-year post-surgery (T2, T3 and T4, respectively) [34].     

The treatment protocol we used for our study was based on CBT for obesity 

and modified for bariatric surgery patients [19]. The 10-session CBT intervention 

focused on reducing dysfunctional eating behaviors and negative cognitions, 

increasing physical activity and optimizing mental health by improving regulation 

of emotions, helping thoughts and coping behavior, as well as preparing for  

postoperative life-style. 
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Outline of this thesis
Chapter 2 presents a review article on CBT and predictors of weight loss in bariatric 

surgery patients, in order to frame the topic of the application of CBT in the field of 

bariatric surgery. Chapter 3 describes the design and methods of the randomized 

controlled trial into the added value of preoperative CBT for bariatric surgery patients 

with one-, three, and five-year follow-ups. In chapter 4 a case report illustrates the 

10-session CBT protocol that was used in the study. Chapter 5 reports on the one-year 

follow-up results of the randomized controlled trial of CBT versus usual care before 

bariatric surgery. Chapter 6 presents the three-, and five-year follow-up results of 

the study. Finally, chapter 7 contains a summary and general discussion of the main 

findings of the long-term randomized controlled trial, considering strengths and 

limitations and directions for future research as well as clinical implications. 
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Abstract

Purpose of review Bariatric surgery is the most effective treatment for morbid obesity. 

However, 20-30% of patients undergoing bariatric surgery experience premature 

weight stabilization or weight regain postoperatively. We report on the recent 

literature of predictors of weight loss and the efficacy of CBT in bariatric patients. 

Recent findings Preoperative disordered eating behaviors do not appear to be 

significantly predictive of postoperative weight loss. Postoperative disordered 

eating behaviors, eating disorders and depressive symptoms have been found to 

be associated with less optimal weight loss results. Recent studies show that CBT 

can contribute in reducing disordered eating behaviors and depressive symptoms. 

Some studies also show that pre- and postoperative CBT interventions can promote 

weight loss. New applications of CBT such as by telephone, internet or virtual reality 

might contribute to more accessible and low cost treatments for the large group of 

bariatric patients worldwide.   

Summary CBT seems to be effective in reducing risk factors for weight regain after 

bariatric surgery, such as disordered eating behavior and depression. Controlled studies 

with long-term follow-up and larger sample sizes are needed  to investigate the long-term 

effect of CBT interventions on weight loss results and psychological well-being. 

Keywords: bariatric surgery, cognitive behavioral therapy, obesity, predictors, 

weight loss
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Introduction

The rising prevalence of obesity in many countries has been described as a global 

pandemic [1]. If this trend continues, by 2025 global obesity prevalence will reach 

18% in men and surpass 21% in women [2]. Obesity is defined as a BMI greater than or 

equal to 30 [calculated as weight (kg)/height (m)2]. Obesity is not an eating disorder 

according to DSM-5. However, it is a harmful health condition, which globally causes 

many more disability adjusted life years (DALY) than eating disorders do [3,4]. Morbid 

obesity - defined as a BMI of ≥40 kg/m(2) - is a very serious health condition with 

corresponding increases in obesity-related morbidity and associated health costs 

[5]. Globally, the prevalence of morbid obesity is 0.64% (95% confidence interval: 

0.46-0.86) in men and 1.6% (1.3-1.9) in women [2].

Bariatric surgery is the most effective treatment for morbid obesity and leads to 

more weight loss compared to non-surgical treatment [6]. The majority of patients 

experience excess weight loss and improvement of psychological functioning 

after surgery. However, 20-30% of patients experience suboptimal or adverse 

postoperative results such as premature weight stabilization or weight regain [7,8]. 

Medical comorbidities and complications after surgery can play a role in these 

negative outcomes. Also the type of surgical procedure influences the weight loss 

result [9]. Besides these somatic and surgical factors, psychological aspects have an 

effect on surgery outcomes as well, such as depressive, anxiety and eating disorders, 

but also disordered eating behaviors such as emotional eating and loss of control 

over eating [10-14]. The addition of psychological treatment to bariatric surgery 

might contribute to optimizing long-term weight loss and psychological well-being 

by reducing psychological risk factors and promoting healthy lifestyle. 

Most psychological interventions for bariatric surgery patients include behavioral 

lifestyle components like healthy eating behavior and physical activity. In addition to 

behavioral interventions, cognitive behavioral therapy (CBT) consists of techniques 

to identify and modify dysfunctional thoughts. Interventions may be applied pre- 

or post-surgery. The research field for psychological treatment in bariatric surgery 

patients is relatively new, so empirical support is still scarce. In a systematic review and 

meta-analysis of studies conducted until 2013 Rudolph and Hilbert [15] examined the 

effects of various postoperative behavioral lifestyle interventions, including 8 studies 

on CBT. Their review showed that weight loss in patients in the treatment group was 

larger than in the usual care or no treatment groups in 13 out of 16 studies. However, 

due to uncontrolled study designs, small sample sizes and variety in interventions , 

generalizability is limited. In recent years several randomized clinical trials (RCT’s) on 
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CBT in bariatric surgery patients have been conducted, showing promising results on 

reducing disordered eating behavior and promoting weight loss [16-19].  

This article provides an overview of the outcomes of studies on predictors of post-surgical 

weight loss since 2014. Also current knowledge regarding the effectiveness of CBT in 

bariatric patients is outlined, as well as the development of new treatment applications.

Predictive and risk factors 

In search for predictors and risk factors for weight loss and psychological wellbeing 

after bariatric surgery various factors have been investigated. These factors concern 

a variety of psychiatric symptoms and disorders (e.g., depression), dysfunctional 

behaviors (e.g., disordered eating), pre-surgical weight and variations in pre-surgical 

preparatory procedure (e.g. mandatory weight loss). Reviews from 2014 addressing 

predictive and risk factors will be discussed first, followed by a presentation of 

recent studies.  

In 2014 Wimmelmann et al. [20] reviewed studies on psychological predictors of 

surgical weight loss. Results regarding the predictive value of severe binge eating 

appeared to be inconclusive, which could be related to differences in study design 

and assessment of binge eating. Personality and moderate psychiatric comorbidity 

were no predictors of post-surgical weight loss, whereas cognitive impairments and 

severe psychiatric disorders appeared to be negative predictors of weight loss. 

A review by Meany [21] of 15 studies on binge eating, binge eating disorder and loss 

of control over eating showed that these were associated with suboptimal outcomes 

in terms of less weight loss and more weight regain in the postoperative phase. In 

line with these findings, a review of predictors of postoperative weight loss [14] also 

concluded that various postoperative disordered eating behaviors such as binge 

eating disorder, loss of control over eating and emotional eating were associated 

with poorer weight outcomes. Also, lifestyle factors such as physical activity and 

adherence to postoperative diet recommendations predicted weight loss. 

In the following we will describe new studies which have been published since these 

reviews. In a first cross-sectional study on maladaptive eating behavior and weight 

loss by Conceição et al [10] a group of preoperative bariatric surgery patients and two 

postoperative groups (respectively <2 and > 2 years postoperative) were compared. 

Loss of control over eating was found to be present in 26.7% of the patients in the 
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preoperative phase, in 11.8% of patients within the first 24 months after surgery and 

in 16.9 % of patients after 24 months. Loss of control was associated with poorest 

weight loss outcomes, most weight regain, highest BMI and most psychological 

distress, specifically in the long run. In a second cross-sectional study by the same 

research group [11] a preoperative group and three postoperative groups (6 months, 

1 year, 2 years postoperative) were assessed. The presence of maladaptive eating 

behaviors was found to increase as time progresses after bariatric surgery, and to 

be associated with weight regain. This was especially true for picking and nibbling 

(unplanned and repetitious eating of modest amounts of food). In a longitudinal 

study Conceição et al. [22] found that the pre- and postoperative frequency of 

problematic eating behaviors was comparable (37.7% and 45.9%). However 43,5% 

of patients stopped disordered eating preoperatively. Postoperatively 39.5% of 

patients developed problematic eating behaviors. Whereas preoperative disordered 

eating was not a significant predictor for postoperative weight loss, postoperative 

disordered eating predicted worse weight loss outcomes.  

In the Longitudinal Assessment of Bariatric Surgery-2 (LABS-2) study Mitchell et al. 

[12] examined eating behaviors and eating disorders before bariatric surgery in a 

large sample of 2,266 participants. Disordered eating behaviors, such as skipping 

breakfast and eating with a sense of loss of control were reported by 46% and 43% 

respectively. Eating disorders were found in a smaller proportion of the participants: 

16% of the participants reported binge eating disorder and 2% bulimia nervosa. Both 

disordered eating behaviors and eating disorders were found to lead to increased risk 

of negative treatment outcomes after bariatric surgery.  In a 3 year follow up of the 

LABS-2 study Mitchell et al. [23] found that behaviors such as eating behavior, eating 

problems and weight control practices are related to weight loss differences and 

authors stress the importance of assessment and modification of these behaviors.  

The 10-year results of the Swedish Obese Subjects (SOS) study [24] indicated that 

the tendency to eat in response to various internal and external eating cues shortly 

after the operation predicted poorer weight loss outcomes. In a two-year follow-

up study [25], depressive symptoms were found to initially decrease after surgery, 

but to reoccur as time progressed. These postoperative depressive symptoms were 

associated with poorer weight loss outcomes at 6 and 12 months follow-up, but did 

not predict weight loss at 24 months follow-up.  

Devlin and colleagues [26] investigated the prevalence of pathological eating 

behaviors (subjective and objective binge eating episodes, loss of control, picking 

and nibbling, night eating) and found that these behaviors improved significantly 
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in the pre to 1-year post surgery and that these improvements were maintained 

over a 3-year post surgery period. Consistent with other research findings they also 

found that post-surgical eating pathology, including loss of control and hunger was 

associated to poorer weight loss. Hindle and colleagues [27] reviewed 39 studies 

into early postoperative variables and later weight loss and found that a better early 

post-surgical weight loss was the most predictive factor of successful weight loss in 

the period up to 24 months post-surgery. 

To sum up, results of studies into preoperative predictors for weight loss after bariatric 

surgery have been inconclusive. It appears that postoperative behaviors influence 

postoperative weight loss more directly than preoperative factors. Especially post-

surgical disordered eating behaviors, eating disorders and depressive symptoms 

have been found to be associated with less optimal weight loss results. These results 

highlight the importance of continuous and long-term monitoring of these risk 

factors and behaviors postoperatively and early intervention in case of stagnation 

of weight loss. Also early postoperative weight loss predicts better medium-term 

weight loss (< 24 months). 

Cognitive behavioral treatment and bariatric surgery

The study of psychological interventions in bariatric patients is only in its infancy, 

and has mainly focused on CBT. So far, only a few RCTs have been carried out, 

investigating CBT interventions delivered pre- or post-surgically. Studies from 2015 

will be discussed. 

Gade et al. [16] examined a preoperative intervention among 80 bariatric patients. 

The treatment group received 10 sessions of CBT and the control group received 

nutritional support and education. The CBT intervention was focused on recognizing 

triggers for disordered eating and improving self-monitoring and self-control of 

eating behavior. The CBT group showed significant improvements compared to 

the control group for depression and anxiety symptoms pre- and post-CBT and for 

depression at 1 year after surgery. Although both groups showed improvements, 

in the CBT group there was earlier recovery of anxiety and mood symptoms. 

Non-significant body weight differences between both groups were found 1 year 

postoperatively, indicating that the reduction of mood and anxiety symptoms did 

not affect weight loss results at 1 year follow-up. 
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Bond et al. [17,28] conducted an RCT of a preoperative behavioral intervention 

focused on increasing moderate-to-vigorous physical activity by self-monitoring, 

problem-solving skills, cognitive strategies and homework assignments. 75 

participants were randomly assigned to six weekly CBT sessions or standard pre 

surgical care consisting of routine preoperative clinic visits. Findings suggest that 

increasing moderate-to-vigorous physical activity contributes to physical and 

mental health related quality of life (HRQoL) preoperatively. Unfortunately, no 

postoperative measurement has been conducted, nor was weight loss included as 

outcome measure. This makes it unclear whether these results were retained after 

surgery and whether this intervention also improved post-surgical outcomes. 

Marcon et al. [19] compared the relative efficacy of preoperative exercise groups 

with and without CBT to a control group. 66 patients were randomly assigned to 

these three conditions. The exercise program included two weekly sessions during 4 

months. In the CBT condition weekly group therapy aimed at lifestyle modification 

was added to the exercise program. The control group only received routine clinic 

appointments and information meetings. Measurements were conducted at baseline 

and post-CBT. Results showed that the exercise intervention had a positive health 

effect including weight loss. The control group on the contrary showed an increase 

of medical risk factors during the waiting time for surgery. No statistically significant 

differences were found between the intervention groups with and without CBT. 

To sum up, several studies on preoperative CBT interventions have shown positive 

effect on psychological well-being and weight loss, but long-term postoperative 

effects still need to be further examined.

Developing new treatment applications of CBT is important regarding the large 

number of patients and the need for long-term monitoring. Moreover, face to face 

treatment can be problematic due to practical barriers such as limited mobility 

and limited accessibility of specialized bariatric surgery centers in some countries 

or rural areas. To improve accessibility and cost-effective treatments, telephone-, 

internet- and virtual reality (VR)-based applications of CBT are being examined.

A 6-week telephone-based CBT intervention was tested both pre- and post-surgery 

[18,29]. In a preoperative pilot RCT [18] 47 patients were randomly assigned to 

standard preoperative care (routine clinic visits and information meetings) or 6 

sessions of tele-CBT. The tele-CBT protocol consisted of 6 weekly sessions focused on 

psychoeducation, self-monitoring, problem-solving and goal setting [30]. While the 

control group showed a small increase in binge eating and emotional eating at post-
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intervention, the CBT group experienced statistically significant improvements with 

large effect sizes in eating behaviors and psychological wellbeing. In a postoperative 

uncontrolled pilot study [29] 19 patients received 6-months postoperative 6 sessions 

of the same tele-CBT. Results showed significant reductions in binge eating, 

emotional eating and mood and anxiety symptoms at posttreatment. 

The online and smartphone application of CBT is currently being investigated 

in Canada and Portugal [31,32]. These programs may contain a CBT-based self-

help manual and psychoeducation, a feedback messaging system and scheduled 

chat sessions with a psychologist and are aimed at training relevant skills in the 

postoperative period, promoting important health behaviors, improving compliance 

to lifestyle adjustments and early detection of risk behaviors. Efficacy results are not 

available yet.  

A final recent and innovative application of CBT is VR-enhanced CBT [33]. Although 

not investigated for bariatric surgery patients yet, results of a preliminary RCT 

comparing CBT, VR-enhanced CBT and the standard behavioral program (SBP) 

among 163 female patients with morbid obesity were promising regarding weight 

loss. CBT consisted of a one-week inpatient program followed by 5 weekly group 

sessions and 10 biweekly individual sessions. The VR-enhanced CBT group received 

the same program as the CBT group but instead of 10 biweekly individual sessions, 

10 biweekly VR sessions were offered. In 14 high risk virtual environments like a 

supermarket or restaurant, patients directly practiced coping, decision-making 

and problem-solving skills. Significant weight loss was achieved in all three groups. 

No significant differences between the three groups were found at posttreatment 

assessment, but the VR-enhanced CBT had a greater probability of maintaining or 

improving weight loss at 1-year follow-up.

Worth mentioning is a case series of 3 gastric band surgery patients receiving a 

6-week VR CBT protocol aimed at improving body image disorders and weight loss 

[34]. The CBT consisted of 5 group sessions focused on improving motivation to 

change and assertiveness and 10 biweekly virtual reality sessions identical to the 

VR intervention mentioned above. Post-treatment results showed 15%-20% further 

weight reduction, besides reduction of body dissatisfaction, anxiety and bulimic 

behaviors. Currently these researchers are conducting an RCT. 

In addition to the development of both pre- and postoperative CBT-packages for 

optimizing results of bariatric surgery, in the past three years several postoperative 

CBT-interventions were specifically developed for patients experiencing 
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postoperative weight regain. So far, those treatments have only be examined in pilot 

studies, so no definitive conclusions regarding their efficacy can be drawn. 

In a pilot study [35], pre and post-CBT results of a 6-week group intervention based 

on CBT and dialectical behavior therapy (DBT) principles for 28 patients experiencing 

postoperative weight regain showed statistically significant improvements for 

depressive symptoms, subjective binge eating, grazing and weight loss. Treatment 

included self-monitoring, stress management and diet skills as well as interventions 

for preventing emotion dysregulation and changing disordered eating. 

Beaulac and Sandre [36] examined the efficacy of an 8-week post-surgical CBT 

group among 17 patients experiencing difficulties in weight loss and adjustment 

to postoperative status in a comparable pilot study. Patients were assisted in 

developing coping strategies for managing stress and conflicts, and in becoming 

more aware of triggers for negative moods. Results showed improvements in well-

being and a decrease of psychological symptoms and distress, although statistically 

not significant.

Robinson et al. [37] examined a skills-based postoperative intervention aimed 

at improving dietary adherence among 22 postoperative patients at high risk 

for suboptimal weight loss outcomes. Psychological skills deficits associated 

with suboptimal weight loss outcomes, such as a lack of self-monitoring and 

assertiveness, are assessed and trained.

Conclusion

Research focused on identifying predictors for weight loss after bariatric surgery 

has shown that post- rather than preoperative behaviors predict postoperative 

weight loss. Especially post-surgical disordered eating behaviors, eating disorders 

and psychopathology have been found to be associated with less optimal weight 

loss results. This highlights the importance of continuous and long-term monitoring 

of these risk factors and behaviors postoperatively and early intervention in case of 

stagnation of weight loss.

Although empirical evidence is still scarce results show that CBT is effective in reducing 

disordered eating behavior and depression in bariatric patients. Most studies 

conducted so far lack long-term follow-ups, lack important outcome variables (e.g. 

only weight loss and no psychological variables or vice versa) and were uncontrolled 
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or had small sample sizes. Also the relationship between reduction of risk factors 

by CBT and long-term weight loss results needs further research. Longitudinal 

controlled studies with larger samples are needed to examine the long-term effects 

of CBT on weight loss and psychological well-being. Currently a longitudinal RCT in 

128 patients on the effects of CBT, with follow-ups at 1, 3 and 5-years post-surgery, is 

being conducted by the authors [38]. 

New techniques for applying CBT by telephone, internet or VR potentially make CBT 

more accessible and less costly, meeting the needs of treating a large number of 

patients worldwide and for long term postoperative monitoring of patients.    

Key points

• Postoperative and not preoperative behaviors predict weight loss results. 

• CBT seems to be effective in reducing risk factors for weight regain after bariatric 

surgery, such as disordered eating behavior and depression. Whether this also 

promotes long-term weight loss results needs further research. 

• New applications of CBT such as telephone-, internet- or VR-based might 

contribute to more accessible, lower cost treatments for the large group of 

bariatric patients worldwide. 
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Abstract

Background (Extreme) obesity is a chronic harmful condition with high risk of medical 

comorbidities and negative social and emotional consequences. Bariatric surgery is 

an effective intervention for obesity, but approximately 20 to 30% of the patients 

experience adverse outcomes after surgery and there is a need for augmentation of 

current treatment strategies. This study examines the added value of pre-operative 

cognitive behavioral therapy (CBT) focused on modification of thoughts and 

behaviors in terms of eating behavior and physical exercise as well as preparation 

for surgery and postoperative lifestyle. We hypothesize that pre-operative CBT will 

result in better weight loss maintenance, reduction of maladaptive eating behavior 

and better adherence to postoperative lifestyle on the long term as compared to 

bariatric surgery alone.

Methods One hundred and twenty eight patients that are on a waiting list for 

bariatric surgery are randomly assigned to the control or treatment condition. 

Patients in the treatment condition receive 10 sessions of CBT before surgery aimed 

at modifying dysfunctional eating habits and behaviors and developing more 

rational weight and body-related beliefs in order to enable long term maintenance 

of a healthier lifestyle after surgery. Weight loss, eating behavior, eating disorders, 

depression, quality of life and psychological distress are assessed before and after 

treatment, as well as 1, 3, and 5 year following surgery. 

Keywords: Obesity, Cognitive Behavioral Therapy, bariatric surgery, randomized 

controlled trial. 
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Introduction

Obesity (body mass index ≥ 30 kg/m2) is a major public health problem. Prevalence 

in the United States has been estimated at 35.1 % in 2011-2012, and this has not 

changed significantly since 2003-2004 [1].  The prevalence of extreme obesity (body 

mass index ≥ 40 kg/m2 ) in the US has increased from 4.8% in 2003-2004 [2] to 6.4 

% in 2011-2012 [1].  Patients with the most severe forms of obesity have the highest 

risk of medical comorbidities [3], but also of  psychiatric comorbidities [4-7]. The 

latter also holds for obese people seeking surgical weight loss treatment, who show 

psychological disturbances including depression, anxiety disorders as well as eating 

disorders [8,9].  

Over the last decades, bariatric surgery has been shown to be an effective 

treatment for extreme obesity [10,11]. However, approximately 20 to 30% of the 

patients experience adverse outcomes after surgery, including preliminary weight 

stabilization or weight regain over time [12,13]. Apart from somatic and surgical-

technical factors, surgical outcomes also appear to depend on active behavioral 

changes including the permanent adjustment of postoperative eating habits 

[14], and compliance with postsurgical diets [15]. A recent review of psychological 

predictors of surgical weight loss indicates that severe psychiatric psychopathology 

may be a negative predictor of postsurgical success [16]. Personality traits such as 

neuroticism, impulsiveness and low self-esteem appear to have an indirect effect on 

weight loss as they influence postsurgical adjustment [16]. Several studies indicate 

that binge eating, loss of control and emotional eating are associated with less 

weight loss and/or more weight regain after bariatric surgery [17-19]. 

Taking into account the substantial role of psychological factors in the maintenance 

of bariatric surgery outcomes, it has been recommended to implement pre- or 

post-surgery psychological interventions as part of the treatment program [20,21]. 

Current guidelines regarding bariatric surgery are multidisciplinary and elaborate, 

although mainly focused on medical aspects [22]. Psychological interventions are 

not routinely offered, clinical practices vary and the role of psychological treatment 

is not well defined in the guidelines for extreme obesity and bariatric surgery yet 

[23]. In the Dutch guidelines for general obesity, Cognitive Behavioral Therapy (CBT) 

is recommended as psychological treatment [24]. In general, CBT for obesity is 

designed to modify dysfunctional eating habits and behaviors, and to develop more 

rational weight and body-related beliefs in order to enable long-term maintenance 

of a healthier lifestyle [25]. 
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Most but not all [26,27] randomized controlled trials (RCTs) studying the efficacy of 

CBT for obesity, show that CBT is more effective in reducing weight compared to a 

waiting list control group [28,29], physical exercise [30] and non-specific psycho-

education [31]. Moreover, apart from weight loss, it has been shown that CBT for 

obesity improves mental and physical health-related quality of life [28,32], reduces 

emotional or external eating [31] and general psychopathology [30]. Although CBT 

as a stand-alone intervention may be insufficient for sustained weight loss for severe 

obese patients it is hypothesized that adding CBT to bariatric surgery can optimize 

results and reduce adverse outcomes [23].

So far only three studies have investigated the effectiveness of CBT in bariatric surgery 

patients, showing positive results in eating behavior and psychosocial functioning 

[33,34,23]. These studies focused mainly on the treatment of binge eating; not of 

obesity in general. The evidence should be considered preliminary given the small 

sample sizes in the studies of Leahey and Cassin (N= 7 and N= 8) [33,23] and the lack 

of (active) control groups. However, these findings suggest that CBT is promising in 

the treatment of bariatric surgery.

This is the first randomized controlled trial (RCT) to study the effectiveness of CBT 

as an add-on prior to bariatric surgery in a large clinical sample of patients with 

extreme obesity, including long term follow up measurements. This RCT aims to 

investigate whether preoperative CBT, aimed at modification of thoughts and 

behaviors in terms of eating and physical exercise, leads to better outcomes of 

bariatric surgery in terms of weight loss (maintenance), reduction of maladaptive 

eating behavior, eating disorders and depressive symptoms, improvement of quality 

of life and reduction of psychological distress.

Method

Design and power
This study is a cooperative effort between a research team from two sites of an 

outpatient mental health care center, PsyQ and two general hospitals, the Sint 

Franciscus Hospital and the Maasstad Hospital, in the city of Rotterdam, the 

Netherlands. They serve a large group of patients in the wider Rotterdam area. PsyQ 

Rotterdam is part of a nationwide network of PsyQ mental health treatment centers 

in The Netherlands. An RCT will be conducted, comparing 10 sessions of CBT with a 

no treatment control condition. Measurements will be carried out at five time points: 

pretreatment/pre-surgery, post-treatment /pre-surgery, and at one, three and five 
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years after surgery. Ideally, the 5 year follow up will be used as primary outcome 

measure, although the 3-year follow up might be more realistic and feasible. The sample 

size to achieve a power of 0.80 (α= 0.05) for detecting a medium difference (f= .25)  

is calculated at 64 per condition. In total 128 patients will be included in the study.

Participants
Patients will be recruited at the bariatric surgery department of the Sint Franciscus 

Hospital and the Maasstad Hospital. Inclusion criteria are 1) a BMI ≥ 40 kg/m², or a BMI 

≥ 35 kg/m² plus somatic comorbidity that meets the criteria for bariatric surgery, 2)  

on the waiting list for gastric bypass surgery in either of the hospitals, and 3) age 

between 21 to 65 years.Exclusion criteria are 1) current treatment by a dietitian, 

psychiatrist or psychologist, 2) a diagnosis of schizophrenia, bipolar disorder, 

suicidality, substance addiction and 3) non-fluency in the Dutch language. 

Procedure
Patients who are placed on the waiting list for gastric bypass surgery will be asked 

to participate in the study. Patients who are interested in participating will be sent a 

detailed briefing and informed consent document with a stamped return envelope. 

Two days later, these patients will be phoned and asked whether they want to 

participate or not. If yes, inclusion and exclusion criteria will be checked. Patients 

willing to participate will be requested to return the signed informed consent. Upon 

receipt, participants will be randomly assigned to one of the two conditions: CBT or 

control. This randomization will take place using an online generated randomization 

list. This list will be managed by an independent office manager of PsyQ to ensure 

allocation concealment. Participants who are assigned to the CBT condition will be 

scheduled for 10 individual sessions during 8 to 10 weeks.

The intervention will be carried out at the eating disorders and obesity units of two 

outpatient mental health treatment centers of PsyQ. The manual-driven treatment 

is based on the cognitive behavioral treatment of obesity [26,35]. The intervention 

will be delivered by psychologists and certified cognitive behavioral therapists, who 

are familiar with the application of CBT manuals in the treatment of patients with 

eating disorders and obesity. All seven therapists have been trained in the treatment 

program and have received the treatment manual. Additionally, each therapist has 

observed all sessions of a bariatric surgery patient treated by the first author (LP). 

During the course of the study two-monthly group supervision meetings led by the first 

and last author will take place. At these meetings all active cases and therapy notes 

will be reviewed against an intervention checklist that closely follows the content of 

the treatment manual, to ensure adherence to the manual and treatment quality. 
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Conditions and treatment
Both the intervention and control condition will follow the standard preoperative 

preparation procedure of the hospital. This procedure consists of a mandatory 

group meeting in which information about the surgical procedure and medical 

aspects before and after surgery is provided by the surgeon or nurse practitioner 

and a mandatory group or individual consultation by dietitian. Patients also receive 

a detailed information booklet on the surgery.

Patients in the control condition will receive this regular preoperative preparation 

procedure only, no psychological interventions will take place. In addition to the 

regular preparation procedure for surgery, the treatment condition will consist of a 

treatment protocol based on cognitive behavioral therapy of 10 individual sessions 

of 45 minutes. The intervention pertains to awareness of psychological factors 

underlying eating behaviors such as emotional eating and loss of control over 

eating, the development and internalization of new eating and activity behavior and 

coping with emotions, as well as to cognitive restructuring. Homework assignments 

are part of the treatment (see Appendix page 116 for a detailed overview). 

Assessments
Outcome measures include weight loss as the primary outcome measure and eating 

behavior, eating disorders, depression, quality of life and overall psychological 

health as secondary measures. The secondary measurements will be collected with 

online questionnaires, for which participants will be invited by e-mail.

Weight loss
The calibrated weighing scales of the departments of bariatric surgery of Maasstad 

Ziekenhuis and Sint Franciscus Gasthuis will be used. Weight loss will be operationalized 

in terms of BMI reduction and percentage Excess Weight Loss (%EWL), which is the 

standard in bariatric surgery nomenclature (Dutch Association for Surgery, 2011). The 

percentage EWL calculation will be derived from the formula: percentage of excess 

weight loss = (weight loss/excess weight) × 100, where excess weight = total preoperative 

weight – ideal weight. The ideal weight is defined as the weight to achieve a BMI of 25.  

Weight will be expressed in kilograms and height in meters.

Eating Behavior
To assess eating behavior, the Dutch Eating Behavior Questionnaire will be used 

(DEBQ; [36]). Four subscales are distinguished, including eating in response to 

clearly labeled emotions (9 items,  e.g. ‘‘Do you have a desire to eat when you are 

irritated?’’), eating in response to diffuse emotions (4 items, e.g. “Do you have a 
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desire to eat when you have nothing to do?”), “external eating (10 items,  e.g. ‘‘If 

food smells and looks good, do you eat more than usual?”), and restrained eating 

(10 items, e.g. “Do you try to eat less at mealtimes than you would like to eat?”). The 

33 items can be answered on a 5-point scale ranging from 1 ‘never’ to 5 ‘very often.’ 

The DEBQ has high internal consistency and factorial validity [37,38]. The predictive 

validity of the external eating subscale has been questioned by Jansen et al. [39]. 

However, in a study that used a semi naturalistic setting, predictive validity was 

shown for extreme external eating scores [40] . 

Eating Disorders
Eating disorder symptomatology and cognitions regarding relevant aspects such 

as weight, shape and eating will be measured by the Eating Disorder Examination 

Questionnaire (EDE-Q; [41], Dutch translation by Nauta [42]). Twenty-two of the 

twenty-eight items assess the core attitudinal aspects of ED symptomatology over 

the last 28 days. The remaining 6 items relate to frequencies of eating disorder 

behaviors such as binge eating and do not contribute to the subscales scores. The 

22 items comprise 4 subscales, namely dietary restraint (5 items, e.g. “On how many 

of the last 28 days… Have you tried to eat as little as possible?”), eating concerns 

(5 items, e.g. “On how many of the last 28 days… Have you had a definite fear of 

losing control over eating?”), weight concerns (7 items, e.g. “On how many of the 

last 28 days… Have you had a strong desire to lose weight?”), and shape concerns (5 

items, e.g. “On how many of the last 28 days…Did your shape influence the way you 

think about yourself?”). These items are answered on a 7-point Likert scale ranging 

from 0 ‘not one day’ to 6 ‘every day’. The score of each subscale is provided by the 

sum and average of the subscale items. The global score is calculated by summing 

and averaging those subscale scores. The EDE-Q has demonstrated  acceptable to 

excellent internal consistency and test-retest reliability [43,44]. The validity of the 

EDE-Q has not been well established, however, two studies have shown accurate 

discriminate validity [45,46]. 

Depressive symptoms
Depressive symptomatology will be measured by the Quick Inventory of Depressive 

Symptomatology-Self Rating (QIDS-SR; [47]), a self-report questionnaire for 

depression based on the DSM-IV criteria. The QIDS-SR contains 16 items, which are 

related to the 9 symptom domains of the DSM-IV major depressive disorder criteria: 

sleep disturbance (4 items), psychomotor disturbance (2 items), appetite/weight 

disturbance (4 items), depressed mood (1 item), decreased interest (1 item), decreased 

energy (1 item), worthlessness/guilt (1 item), concentration/decision making (1 item), 

and suicidal ideation (1 item). These items are answered on a 4-point Likert scale 
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ranging in severity from 0 to 3. Responses apply to experiences over the last 7 days. 

(e.g. “Feeling sad: 0. I do not feel sad.; 1. I feel sad half the time.; 2. I feel sad more than 

half the time.; 3. I feel sad nearly all of the time”).  The sum of the scores on each of the 

9 symptom domains determines the total score, which ranges from 0-27. The QIDS-SR 

has high internal consistency and high concurrent validity [47].

Quality of life
Quality of life will be measured by the World Health Organization Quality of Life 

questionnaire (WHOQoL-BREF; [48]), a self-report questionnaire developed by the 

WHO. This shortened version of the WHOQoL-100 comprises 26 items, which measure 

four broad domains: physical health (7 items, e.g. “How satisfied are you with your 

ability to perform your daily living activities?”), psychological health (6 items, e.g. 

“How satisfied are you with yourself?”), social relationships (3 items, e.g. “How 

satisfied are you with your personal relationships?”), and environment (8 items, 

e.g. “How satisfied are you with the condition of your living place?”). Two remaining 

items assess the overall quality of life and general health. Answers are made on a 

5-point Likert scale ranging from 1 (very dissatisfied) to 5 (very satisfied). The mean 

score of items within the domain will be used to calculate the domain score. Scores 

will be scaled in a positive direction, e.g. higher scores are related to a higher quality 

of life. WHOQOL-BREF domain scores demonstrated good discriminant validity, 

content validity, internal consistency and test–retest reliability [49]. 

Psychological distress
To assess the level of psychological distress and psychiatric disorders, the 

Brief Symptom Inventory will be used (BSI; [50]). This is a short version of the 

Symptom Checklist-90-R (SCL-90-R; [51]), which measures the same dimensions of 

psychopathological symptoms; somatization (7 items, e.g. “Faintness or dizziness”), 

obsession-compulsion (6 items, e.g. “Having to check and double-check what you 

do”), interpersonal sensitivity (4 items, e.g. “Feeling inferior to others”), depression 

(10 items, “e.g. “Feeling no interest in things”), anxiety (6 items, e.g. “Feeling tense 

or keyed up”), hostility (5 items, e.g. “Having urges to break or smash things”), 

phobic anxiety (5 items, e.g. “Feeling uneasy in crowds, such as shopping or at a 

movie”), paranoid ideation (5 items, e.g. “Others not giving you proper credit for 

your achievements”), and psychoticism (5 items, e.g. “The idea that something is 

wrong with your mind”). The BSI has 53 items which are ranked on a 5-point Likert 

scale ranging from 0 (not at all) to 4 (extremely). These rankings reflect the intensity 

of distress during the past 7 days. In addition to the 9 symptom dimensions, 3 

global indices assess general psychological distress.  The Global Severity Index (GSI) 

is an indicator of the overall level of distress, as calculated by the average of the 
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53 items. The Positive Symptom Total (PST) is the number of endorsed items. The 

Positive Symptom Distress Index (PSDI) is a measure of the severity of symptoms 

adjusted by the number of endorsed symptoms. The GSI is used to reflect the 

level of psychological distress. Psychometric properties are adequate [52], as the 

instrument has good internal reliability showing an average rating above .7 for the 

scales and a range for test-retest reliability of .68 to .91 [50].  Convergent validity has 

been consistently substantiated in the literature [53,54].

Statistical analysis
Multilevel analyses will be performed to analyze the outcome measures over 

time. The outcome measures weight, eating behavior, eating disorder, mood 

disorder, quality of life, psychological well-being are all of interval or ratio level 

of measurement, therefore linear mixed models with a random intercept [55] are 

used. It will be examined whether models with random slopes have a better fit 

than those without random slopes. The difference between these models follows 

a chi-square distribution with degrees of freedom as the difference in number of 

estimated parameters. Improved fit will be examined by means of a likelihood ratio 

test. Predictors include condition (control vs. treatment) and time (pretreatment, 

post-treatment and one year follow up). This time factor will be modeled on 

ordinal measurement level. The baseline measurement is used as a predictor. The 

interaction between condition and time will be included in the models. The analyses 

will be carried out according to the intention-to-treat strategy. Missing values will be 

imputed using multiple imputation. 

Discussion

This is the first randomized controlled trial to study the effectiveness of CBT as an 

add-on prior to bariatric surgery in a large clinical sample of patients with extreme 

obesity, including long term follow up measurements. In many review studies the 

need of such a pre- or postoperative intervention is stressed [56]. We hope to find 

that preoperative psychological treatment, specifically CBT focused on changing 

maladaptive eating behaviors and stimulating physical activity, contributes to 

optimizing weight loss results as well as psychological functioning and adjustment 

after bariatric surgery. The preoperative nature of the therapy could be a positive 

factor, since many patients are less compliant with follow-up after surgery 

[57].  Developing skills to cope with stress or new situations takes time; an early 

preparation may enhance the possibility of fully adapting to a new lifestyle in the 

postoperative period. Fortunately, CBT for obesity appears to have long-term 
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effects, beyond the end of treatment [30]. Moreover, dysfunctional eating behavior 

or even eating disorders may also develop after surgery [58,59]. Our follow-up 

measurements may reveal whether preoperative CBT effectively prevents those 

behaviors or psychopathology in the postoperative period. Future randomized 

controlled trials are needed to investigate the relative effectiveness of preoperative 

vs. postoperative psychological treatment.
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Abstract

Although bariatric surgery is an effective treatment for morbid obesity, approximately 

20-30% of the patients stabilize premature in weight loss or regain weight post-

surgically. Adherence to post-surgical diets and permanent changes in lifestyle 

concerning eating habits and physical exercise are supposed to be important 

factors for successful weight loss on the long term. A preoperative cognitive 

behavior therapy (CBT) protocol has been developed, based on treatment protocols 

for eating disorders and obesity and modified for bariatric surgery patients. This 10 

session treatment is focused on modification of thinking and behavior in terms of 

eating habits and physical activity. This procedure is promising as illustrated by a 

case study.

Keywords: obesity; bariatric surgery; cognitive behavior therapy;  

psychological treatment 
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Introduction

Bariatric surgery is an effective treatment for morbid obesity. However, 20-30% of the 

patients experience premature weight stabilization or weight regain [1,2]. Among 

other factors, dysfunctional eating behaviors such as emotional eating, binge eating 

and loss of control over eating, have been indicated as negative psychological 

factors for treatment outcome [3,4]. As such, behavioral lifestyle interventions seem 

important to achieve optimal weight loss results [5]. 

A preoperative cognitive behavior therapy (CBT) protocol has been developed, 

which is based on cognitive behavioral treatment protocols developed for eating 

disorders [6] and obesity [7] and modified for bariatric surgery patients. In this 

protocol patients receive 10 sessions of CBT focused on nutritional and activity 

management (session 1-4), cognitive restructuring and self-control (session 5-8) and 

relapse prevention strategies and preparation for the period after surgery (session 

9-10). See Appendix page 116 for an overview of the interventions in the 10 sessions. 

In this paper, this intervention and its possible effects will be described. 

Methods and description of CBT procedure
The 10 session CBT protocol (see Appendix page 116) and its possible effects will be 

demonstrated by using a case illustration. A randomized clinical trial with long-

term follow up examining the added value of preoperative CBT for bariatric surgery 

patients is currently being conducted [8]. The CBT treatment described in the case 

illustration was carried out within this context. This bariatric surgery patient gave 

written informed consent for this paper and will be called Ellen.

Ellen, a 44-year old woman with severe obesity (BMI> 40) was admitted for bariatric 

surgery in a Dutch hospital, after being medically and psychologically screened. 

She received the CBT pre surgically. Treatment started with presenting a rationale 

defining obesity as a behavioral problem resulting from a disturbed balance of 

energy intake (overeating) and energy use (underactivity). A weight graph was 

drawn to identify factors related to the course of weight (changes). This graph 

showed a mixed trend of weight gain and weight loss, although she mainly gained 

weight over the last 20 years up to a BMI of 44. Factors and circumstances she 

related to her struggle with weight during her life were: overweight in her childhood, 

being put on a strict diet by a school doctor, emotional neglect, being placed in a 

children’s home, two negative partner relationships in her young adulthood, a joint 

habit of overeating in her present relationship, irregular eating and working in shifts 

during her work as a bus driver and a sedentary lifestyle. 
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Overeating had become her way of coping with negative emotions, whereas dieting 

had become an attempt of increasing control over her life. Although confronting, 

the graph clarified several factors that played a role in the origin and persistence of 

her obesity. A cost-benefit analysis of overeating and underactivity and her current 

lifestyle revealed that this behavior had more costs, such as negative somatic and 

psychological consequences, than benefits such as decrease of negative emotions 

and stress. 

In the second CBT session information was provided concerning healthy food and 

eating habits, and her current eating pattern was discussed. This made clear that 

her eating pattern was very irregular, and that her daily food intake contained 

insufficient nutrients. Self-monitoring through keeping an eating diary was 

introduced. Further homework consisted of taking four medium mealtimes (two 

meals and two snacks) during the day at the dinner table.

Discussing homework in the third session made clear that Ellen felt more energetic by 

eating regular meals. The importance of regular moderate intense physical exercise 

was stressed in the reminder of this session, as well as being active throughout the 

day by changing small daily routines such as taking the stairs instead of the elevator. 

As part of  a gradual build-up of physical activity the goal for next week was set at 

walking three times a week for 5-10 minutes.

The fourth session was focused on further lifestyle changes regarding eating and 

physical exercise, and setting goals for the remaining change needed. Ellen told 

that she started to get used to regular mealtimes during the day. Further, having 

dinner at the table and walking together with her husband contributed to more 

conversation and quality time. This motivated them to start swimming together. 

Healthy eating habits like mindful eating, chewing well, eating six small to medium 

mealtimes a day and eating at a slower pace were discussed. 

In sessions five to seven cognitive restructuring was introduced by using the ABC 

model to analyze activating event (A), beliefs and thoughts (B), and emotions and 

actions of problematic situations (consequences, C). Using an ABC analysis, a 

birthday party situation was analyzed in which she overate. The analysis revealed 

that the abundant food on the table made her feel hungry (A), leading to the 

thought “I have to keep my diet, but this looks so good I can’t resist” (B). As a 

consequence, she overate and enjoyed this for a short moment, but felt depressed, 

weak and guilty afterwards (C). Alternative thoughts and behaviors were discussed 

using Socratic questions such as: “Is this thought true?” and “What’s your goal and 
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does this thought help you reaching this?” Based on her answers, she formulated 

the alternative thought: “There’s a solution between dieting and overeating. I can 

take one thing as a snack as part of my regular eating pattern and stop after that”. 

As a behavior experiment, she was asked to take one chocolate and eat it slowly, 

first in session and next as a homework exercise for the next session.

Focus of the eighth session was enhancing self-control by stimulus control, stimulus 

response prevention and response consequences. The stimulus control interventions 

she worked on were planning mealtimes ahead, buying groceries with a shopping 

list and slow eating at the dinner table. Stimulus response prevention activities 

she developed were walking, asking her husband for help, expressing emotions, 

assertive behavior, and reading in her therapy workbook to remind her of helping 

thoughts and positive achievements. As a response consequence doing household 

chores for 15 minutes was selected as a negative consequence following overeating. 

In session 9 a relapse prevention plan was composed bringing together (future) 

trigger situations, such as conflict situations, negative emotions, or parties and 

coping strategies to handle these situations, e.g., asking for support and planning 

of mealtimes. 

When evaluating treatment in the 10th and final session, Ellen reported being very 

surprised she had managed to change her eating behavior after so many years of 

dieting. Overeating and emotional eating did not take place anymore, and she had 

normalized her eating behavior. Further, she thought her emotion regulation skills 

and assertive behavior had improved. She also stated to be happy she had found 

different ways of physical activity she enjoyed. Further, important lifestyle behaviors 

in the period after surgery were discussed in this session, such as continuous regular 

eating and exercise, chewing very well, adhere to guidelines of the surgeon and 

dietician and monthly weighing.  
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Results

Results are summarized in table 1. References of the instruments can be found in 

Paul et. al., 2015 [8]. At pretreatment, scores on the Eating Disorders Examination-

Questionnaire (EDE-Q) were elevated for all subscales, indicating eating disorder 

pathology. At posttreatment, dietary restraint and eating concerns were no longer 

present, whereas shape concerns and weight concerns showed a relevant decrease. 

At 1 year follow up after gastric bypass surgery, eating concerns and dietary restraint 

were still in remission, whereas shape concerns were no longer present as well. 

Weight concerns had stabilized in the year following surgery. 

The Dutch Eating Behavior Questionnaire (DEBQ) showed a gradual decline over time 

for all three subscales: emotional eating, external eating and restrained eating. At 1 

year follow up scores were reduced by half compared to pretreatment measurement.

Scores on the Quick Inventory of Depressive Symptomatology-Self-Report (QIDS-SR) 

indicated moderate depressive symptoms pretreatment, but at both posttreatment 

and 1 year follow up assessments, no symptoms of depression remained. 

Although lifestyle change, not weight loss, was the main goal of the treatment, 

she lost 4.6 kg. Her posttreatment weight was 106.4 kg (length 1.59 m and BMI 

42), whereas she weighed 111 kg (BMI 44) at pretreatment. One year after bariatric 

surgery her weight was 67.5 kg (BMI 27).

Table 1. Pretreatment, posttreatment and 1 year follow up results for EDE-Q, DEBQ, QIDS and weight in kgs (BMI)

Questionnaire Subscale Pretreatment Posttreatment 1 year follow up

EDE-Q Restrained eating 3.6 0 0

Eating concern 2.0 0 0.2

Shape concern 5.1 3.0 3.0

Weight concern 3.6 2.0 0

Total 4.0 1.6 0.8

DEBQ Emotional eating 2.9 2.0 1.5

External eating 3.1 2.0 1.4

Restrained eating 3.8 2.2 1.6

QIDS-SR Total 13.0 1.0 3.0

Weight Kgs (BMI) 111.0 (44) 106.4 (42) 67.5 (27)

EDE-Q Eating Disorder Examination Questionnaire, DEBQ Dutch Eating Behavior Questionnaire, QIDS-SR Quick Inventory of 
Depressive Symptomatology Self-Rating
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Conclusion

This case description shows that the preoperative CBT protocol contributed to positive 

and enduring effects in reducing risk factors for premature weight stabilization or 

regain after bariatric surgery, such as emotional eating and loss of control over 

eating. This was achieved by supporting the patient in gradual lifestyle changes, 

such as adopting adaptive eating behaviors and increasing physical activity. A care 

manager, collaborating with the patient, general practitioner and specialist could 

also play a role in maintaining these lifestyle changes in the long run [9]. 

A recent review of studies and literature on CBT and predictors of weight loss 

[10] shows CBT is effective in reducing disordered eating behaviors and affective 

symptoms in pre- and postoperative patients. Whether this also prevents relapse 

and weight regain is currently under investigation [8], but it is expected that adding 

on CBT can contribute to optimizing weight loss results as well as psychological 

functioning and adjustment after bariatric surgery. 
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Abstract

Background Although early results of bariatric surgery are beneficial for most 

patients, some patients regain weight later. Cognitive behavioral therapy (CBT) 

has been suggested as a way to improve patients’ psychological health and 

maintaining weight loss in the longer term. The added value of preoperative CBT to 

bariatric surgery was examined. Pre-, posttreatment and one-year follow-up data 

are presented.

Methods In a multi-center randomized controlled trial, CBT was compared to a 

treatment-as-usual (TAU) control group. Measurements were conducted pre- and 

posttreatment/pre-surgery (T0 and T1) and at one-year post-surgery (T2). Patients 

in the intervention group received 10 individual, weekly sessions of preoperative 

CBT focused on modifying thoughts and behaviors regarding eating behavior, 

physical exercise and postoperative lifestyle. Outcome measures included weight 

change, eating behavior, eating disorders, depression, quality of life, and overall 

psychological health. 

Results Though no significant differences between conditions were found per 

time-point, in the CBT condition scores on external eating, emotional eating, 

depressive symptoms and psychological distress decreased significantly more over 

time between pre- (T0) and posttreatment (T1) pre-surgery compared to TAU. No 

significant time x condition differences were found at one-year post-surgery (T2). 

Conclusions Compared to TAU, preoperative CBT showed beneficial effects on eating 

behavior and psychological symptoms only from pretreatment to posttreatment/

pre-surgery, but not from pre-surgery to one-year post-surgery. Preoperative CBT 

does not seem to contribute to better long-term outcomes post-surgery. Recent 

studies suggest that the optimal time to initiate psychological treatment may be 

early in the postoperative period, before significant weight regain has occurred.

Trial Registration https://www.trialregister.nl Identifier: Trial NL3960.

Keywords: Cognitive behavioral therapy, bariatric surgery, weight loss, weight 

change, obesity, eating behavior, eating disorders, depression, quality of life 
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Introduction

Despite early positive outcomes, 20-30% of bariatric surgery patients experience 

suboptimal long-term results, including premature weight stabilization and weight 

regain in the years following surgery [1-5]. Weight change results after bariatric 

surgery show considerable individual differences, which might be partly related 

to psychopathology [2,6,7]. International prevalence data show that around 40% 

of bariatric surgery patients have at least one psychiatric diagnosis [8-9]. Most 

common are depressive disorders, anxiety disorders and eating disorders [9-12]. 

Studies investigating psychopathology using structured diagnostic interviews, show 

preoperative prevalence rates of 31.5% for depression, up to 50% for disordered eating, 

including 5-15% for binge eating disorder, and up to 24% for anxiety disorders [13]. 

Research focused on predictors of (sustained) weight change after bariatric 

surgery has addressed both pre- and postoperative factors. Studies on the effect of 

preoperative patient characteristics such as the preoperative presence of psychiatric 

pathology (e.g., anxiety disorders) and of dysfunctional eating behaviors (e.g., 

grazing), and on the effect of preoperative preparation procedures (e.g. mandatory 

weight loss and lifestyle interventions) have yielded inconclusive evidence for the 

prediction of sustained postoperative weight change [14-20]. Postoperative factors 

appear to influence long-term weight change more directly than preoperative 

factors. Disordered eating, eating disorders, and depressive symptoms occurring 

in the postoperative phase, in particular, are associated with suboptimal weight 

change results and weight regain [21-27]. Further, problematic eating behaviors, 

such as binge eating and emotional eating, decrease initially after surgery, but 

increase between 1-3 years postoperative [27]. As such, it may be necessary to 

provide postoperative interventions targeted at those who experience sub-optimal 

weight loss, weight regain and/or the increase of problematic eating behaviors after 

surgery [22]. However, preoperative psychological interventions have the potential 

to prevent postoperative weight regain and promote psychological well-being.

Several studies have shown that cognitive behavioral therapy (CBT) is effective in 

reducing risk factors for weight regain, such as disordered eating behavior and 

depression [28-32]. CBT is based on the concept that thoughts, emotions and 

behavior are interrelated. Treatment is focused on raising awareness of negative 

thoughts and emotions. CBT aims to help the patient to formulate more constructive 

thoughts and to make the desired behavior changes. 
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Gade et al. [28] investigated ten weekly sessions of CBT in bariatric surgery patients 

focused on improving eating behavior and mood and found that the CBT group 

showed a decrease in disordered eating and affective symptoms and a larger weight 

loss post intervention. Four years after surgery this preoperative CBT intervention 

was associated with lower body weight as compared with TAU, but only in patients 

with minor or considerable symptoms of depression [29]. Telephone-based CBT 

(tele-CBT) was tested both pre- and postoperatively in two pilot studies [30-31]. 

Results showed that six weekly sessions of tele-CBT focused on self-monitoring, 

problem-solving, and goal-setting improved eating behaviors and reduced mood 

and anxiety symptoms. Due to methodological shortcomings in these studies, such 

as small sample sizes and lack of control groups, the results cannot be generalized. 

The current RCT aimed to investigate the added value of 10 sessions of CBT prior 

to bariatric surgery compared to the standard preparation/treatment-as-usual 

(TAU) procedure in the hospital for long-term maintenance of weight loss and 

psychological well-being [33]. For the completed one-year follow-up, it was 

hypothesized that preoperative CBT aimed at improving eating behavior and mental 

health resulted in a greater reduction of maladaptive eating behavior, depressive 

symptoms and psychological distress, as well as increased QoL, as compared to 

the control group. Though five percent of the patients start to regain weight after 

six months post-surgery, average postoperative weight course shows that weight 

regain mainly occurs after the second year postoperative [34]. As such, differences 

in weight change were not expected to occur within the first year postoperative, but 

in the longer term. 

Materials and methods

Design and Setting
This study was conducted in a cooperation between PsyQ, a community mental 

health center that is part of the Parnassia Psychiatric Institute, and two general 

hospitals, all three located in Rotterdam, the Netherlands. It was designed as a 

long-term multi-center RCT, to compare an intervention group given 10 weekly, 

individual sessions of preoperative CBT with a treatment-as-usual (TAU) control 

group given the regular preparation procedure for bariatric surgery in the hospitals. 

Measurements have been carried out at three time points: pretreatment/pre-surgery 

(T0), posttreatment/pre-surgery (T1), and at one-year post-surgery (T2). 
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Sample Size and Randomization
To achieve a power of 0.80 (α = 0.05) 128 patients (64 patients per group) were 

needed. An online randomization list (www.randomization.com) was managed by 

an independent PsyQ office manager to ensure allocations were concealed.

Patients
Inclusion criteria were: 1) patients who successfully passed preoperative screening 

and were on the waiting list for bariatric surgery in one of the hospitals, and 2) aged 

between 21–65 years. Exclusion criteria were: 1) current treatment by a dietitian, 

psychiatrist or psychologist, 2) current psychotic or bipolar disorder, suicidality, or 

substance addiction, 3) poor command of the Dutch language, or 4) participation 

in another study on weight and bariatric surgery outcomes. In those cases where 

preoperative screening revealed a need for treatment of psychological or dietary 

problems, this type of treatment was offered. This treatment had to be completed 

prior to inclusion in the study. Those who had completed this psychological or 

dietary treatment were included and randomized over the treatment conditions of 

the study. Inclusion ran from January 2013 until July 2016. In total, 213 patients were 

assessed for eligibility at the bariatric surgery department of one of the hospitals. 

In total, 51 patients were excluded due to their current treatment (n = 41), poor 

command of Dutch (n = 6), or participation in another study (n = 4) (Fig. 1), and 32 

patients declined to participate, so 130 patients were included for the study.

Procedure
Preoperative screening for bariatric surgery included medical screening, up to three 

dietetic sessions to assess the nutritional status and the ability to change eating 

behavior, and standardized psychological assessment in an individual setting. 

In the psychological assessment the RAND-36 [35], a health related quality of life 

measure investigating eight health concepts including emotional well-being and 

social functioning (the Dutch translation of a prequel of the SF36), the Dutch Eating 

Behavior Questionnaire (DEBQ) [36], a measure for disordered eating, and the SCL 

90 [37], a checklist for mental and somatic complaints, were used. Patients who 

had passed this screening (n = 213) were invited to participate in the study. Two 

days after patients had been informed personally and in writing about the study, 

they were contacted by telephone. Those willing to participate and who met the 

inclusion criteria (130) were asked to provide written informed consent. They were 

then randomly assigned to either the CBT or the control group. Patients in the CBT 

group were scheduled for 10 weekly, individual face-to-face sessions of CBT at the 

eating disorders and obesity department of PsyQ Rotterdam.
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Groups and Treatment
Patients in both groups followed the standard preoperative preparations of the 

hospital, consisting of a mandatory group meeting in which information on the 

surgery was provided. They were also given a booklet with detailed information on 

the surgery. 

In addition to the regular preparations, patients in the intervention group were 

given 10 weekly, individual and face-to-face CBT sessions of 45 minutes duration. 

The objectives of the CBT intervention were to reduce dysfunctional eating behavior 

and improve mental health and lifestyle in terms of eating and activity, as well as 

preparation for the postoperative period. Patients needed to attend at least 6 CBT 

sessions to be considered a completer. In short, the protocol was based on CBT 

manuals developed for eating disorders [38] and obesity [39], and modified for 

bariatric surgery patients. 

The CBT focused on nutritional and activity management (sessions 1-4), cognitive 

restructuring and developing alternative behavior (sessions 5-8), and relapse 

prevention strategies and preparation for the postoperative period (sessions 9-10) [33]. 

In the first session information about obesity and the CBT intervention was provided, 

a weight graph was drawn to identify factors related to the course of weight (changes) 

and a cost-benefit analysis was made for lifestyle changes. Session two provided 

information about healthy food and eating habits. Nutritional management was 

discussed and an eating diary was introduced as a tool for self-monitoring of eating 

behavior. In session three information about daily physical activity was provided 

and the history of physical activity was discussed. Keeping a physical activity diary 

was introduced as a tool to monitor healthy activity behavior and a week’s goal for 

eating was set e.g., having breakfast daily. The fourth session focused on further 

lifestyle changes regarding eating and physical exercise. Also, mindful eating was 

practiced during the session. 

In session five cognitive restructuring was introduced by using the “ABC” model: (A) 

analyze activating event, (B) beliefs and thoughts, and (C) consequences - emotions 

and actions in problematic situations. Triggers for disordered eating were discussed, 

as well as alternative coping strategies such as expressing negative emotions and 

asking for support or planning mealtimes ahead. In session six a behavioral analysis 

of an eating or physical activity situation with the ABC model was made e.g., 

thoughts, emotions and actions in a situation of overeating after a birthday party. 

Session seven focused on identifying obstructive thoughts and practicing replacing 
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these with constructive thoughts. Session eight focused on further behavior change 

by reducing the risk of unplanned eating or over-eating by developing alternative 

habits (e.g., eating from a smaller plate, using a shopping list) and adopting 

alternative behaviors for the urge to eat (e.g., taking a walk, listening to music). 

In session nine a relapse prevention plan was composed, bringing together (future) 

trigger situations and coping strategies to handle these situations. In session ten, 

the final relapse prevention plan was discussed as well as expectations of, and 

preparation for, surgery and the period thereafter. The intervention was also 

evaluated in this final session. 

Measures
Weight and height data were collected from the medical files. Clinical data regarding 

eating behavior, eating disorders, depression, QoL and overall psychological health 

were collected using online questionnaires, prompted by automated emails with 

a link to fill in the questionnaires. All measures were collected or calculated at  

each time point.

Body Mass Index (BMI) and Weight Change
BMI was expressed in kg/m2. Weight change was defined as the percentage of total 

weight loss (%TWL). Weight was measured in the hospital through a standardized 

procedure on a calibrated scale by an impartial nurse or surgeon. 

Eating Behavior
The Dutch Eating Behavior Questionnaire (DEBQ) was used to assess eating 

behavior [36, 40]. The DEBQ distinguishes three subscales: emotional eating, 

external eating, and restrained eating. The 33 items can be answered on a 5-point 

Likert scale ranging from 1 ‘never’ to 5 ‘very often’. The three DEBQ scales have good 

psychometrical qualities [41].

Eating Disorders
Eating disorder symptomatology was measured by the Eating Disorder Examination 

Questionnaire (EDE-Q) [42], Dutch translation by Nauta [43]). This self-report 

questionnaire comprises 22 items in four subscales, which can be answered on a 

7-point Likert scale ranging from 0 ‘not one day’ to 6 ‘every day’. Each subscale score is 

calculated from the sum and average of its items. The global EDE-Q score is calculated 

by summing and averaging all four subscale scores. The EDE-Q has adequate internal 

consistency and test-retest reliability [44-45]. Its validity has not been well established, 

but two studies have shown accurate discriminative validity [46-47].
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Depressive Symptoms
The Quick Inventory of Depressive Symptomatology-Self-Rating (QIDS-SR) [48] is a 

self-report questionnaire for measuring depressive symptomatology related to the 

nine symptom domains of DSM-IV’s major depressive disorder criteria. There are 16 

items to answer on a 4-point Likert scale ranging in severity from 0 ‘low’ to 3 ‘high’. 

The sum of the scores for each of the symptom domains determines the total score. 

The QIDS-SR has high internal consistency and high concurrent validity [48].

Quality of Life
The short version of the World Health Organization Quality of Life (WHOQoL-BREF) [49] 

is a self-report questionnaire with 26 items to assess QoL. It measures four domains: 

physical health, psychological health, social relationships, and environment. Answers 

are given on a 5-point Likert scale ranging from 1 ‘very dissatisfied’ to 5 ‘very satisfied’. 

The mean scores of items in each domain are used to calculate the domain scores. 

WHOQoL-BREF domain scores demonstrate good discriminative validity, content 

validity, internal consistency and test-retest reliability [50]. 

Psychological Distress
The Brief Symptom Inventory (BSI) [51,52] was used to assess the level of psychological 

distress. This self-report questionnaire has 53 items, which are ranked on a 5-point 

Likert scale ranging from 0 ‘not at all’ to 4 ‘extremely’. The Global Severity Index 

(GSI) was used to indicate the overall level of psychological distress. The instrument 

has good internal reliability, convergent validity and test-retest reliability [53,54]. 

Supervision and Fidelity Monitoring
Seven certified CBT therapists were trained to use the treatment manual. Additionally, 

each therapist observed all the CBT sessions of a bariatric surgery patient treated by 

the first author (LP). During the study, there were monthly supervision meetings with 

the first (LP) and second (CH) authors, in which all active cases and therapy notes 

were reviewed against an intervention checklist to ensure adherence to the manual 

and the quality of treatment.

Ethics
The study was approved by the Medical Research Ethics Committees United 

(MEC-U) and registered in the Dutch Trial Register, http://www.trialregister.nl  

(ID no. NTR4140). 
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Statistical Analysis
Continuous variables were described using means and standard deviations, 

categorical data as counts and percentages. For continuous data, t-tests were used 

to assess group differences, and Benjamini-Hochberg-correction [55] was used to 

correct for multiple testing. Clinical outcome measures were at interval or ratio level. 

Therefore linear mixed models (LMM) with a random intercept were used. Outcomes 

during treatment (T0-T1) and post-surgery (T1-T2) were analyzed separately. LMM 

predictors included group (control vs. treatment) and time (T0–T1 and T1-T2). In the 

analyses regarding post-surgery outcomes, the baseline score (T0) of the outcome 

was controlled for. The interaction between condition and time was included in the 

models if this would lead to an improved model fit, as assessed by a likelihood ratio 

test. The analyses were carried out according to the intention-to-treat strategy [56] 

using SPSS 25.

Results

Recruitment and Patient Flow
In total, 130 patients were randomly allocated to the CBT-intervention or control-

group (see Fig. 1). During the course of the study eight patients dropped out (four 

due to personal circumstances, one because of logistical problems, and three 

declined further participation, and did not complete the minimal number of 6 

sessions). In addition, one patient died in the year after surgery and another one 

declined surgery.

Data on weight were complete for 99% of participants at T0, 100% at T1 and 100% at 

T2 (including one self-report). Questionnaire data were complete for 98% at T0, 91% 

at T1 and 82% at T2.

Sample Description
Descriptive data on the sample are presented in Table 1. Most patients were female 

(74%), married (65%), had finished middle education level (65%), and were employed 

part- or full-time (74%). The age difference between the randomized CBT and control 

groups was found to be statistically significant (t(120.23) = 2.90, p < .01, d = 0.51). 
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Table 1. Baseline demographic characteristicsa

Total (N=128) CBT (n=63) Control (n=65) pb

Age 41.7 (9.7) 44.1 (8.2) 39.3 (10.6) <.01

Female 95 (74) 46 (73) 49 (75) .84

Living conditions .14

Married or cohabitating 83 (65) 45 (71) 38 (58)

Single or divorced 45 (35) 18 (29) 27 (42)

Education level .85

High 34 (27) 18 (29) 16 (25)

Middle 83 (65) 40 (64) 43 (66)

Low 11 (9) 5 (8) 6 (9)

Employed 95 (74) 47 (75) 48 (74) >.999

a Data presented as observed mean (SD) or number (%). 
b  Significance values are based on independent samples t tests for continuous variables and on Fisher’s exact test for  

categorical variables

 

Figure. 1 Participant flow through enrollment, allocation, and follow-up
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Outcomes
Observed mean scores for clinical outcome measures per group and time point are 

shown in Table 2. At T2, BMI scores (t(119) = -1.04, p = .69, d = -.19), did not show 

significant differences between the CBT and the TAU conditions. At the various time 

points no significant differences between the  two conditions were found for the 

outcome measures eating behavior, eating disorders, depression, quality of life, and 

overall psychological health.

The results of the analyses of treatment condition and time effects are shown in Table 3.  

Comparing pre- to posttreatment data (T0-T1), for both groups time proved to be 

the most important predictor for the observed improvement in restrained eating 

and eating disorder pathology. For external eating, emotional eating, depressive 

symptoms and psychological distress, the Time x Condition model was superior: 

scores decreased significantly over time for the CBT group only. For the QoL scales, 

there were no statistically significant main effects for time, nor was a model with an 

interaction effect superior. 

Comparing posttreatment to one-year follow-up data, controlled for pretreatment 

data (T1-T2 | T0), the baseline covariates were significant in all the models. Main 

effects for time, indicating improvement for both groups, were found for external 

eating, emotional eating, eating disorder pathology, QoL physical health and QoL 

psychological health. For none of the outcomes the model with a Time x Condition 

interaction was superior.
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Table 2. Observed means (SD) per time point and treatment condition

Time point: T0   T1   T2

Treatment condition: CBT control t(df) p   CBT control t(df) p   CBT control t(df) p

BMI 42.7 (5.0) 43.4 (5.4) -0.76 (123) .82   42.1 (4.9) 43.2 (5.8) -1.11 (121) .67   29.2 (4.6) 30.1 (4.7) -1.04 (119) .69

% TWL – – – – 1.0 (3.2) 0.5 (3.8) 0.75 (121) .82 31.4 (7.7) 30.7 (7.3) 0.51 (119) .86

DEBQ external eating 28.4 (6.0) 27.3 (5.7) 1.14 (123) .67 25.7 (5.4) 27.3 (5.4) -1.56 (117) .49 23.0 (5.2) 23.4 (5.2) -0.45 (105) .86

DEBQ restrained eating 32.4 (6.1) 31.0 (6.2) 1.27 (123) .63 30.2 (5.7) 30.1 (6.3) 0.12 (117) .93 29.5 (6.2) 30.0 (6.2) -0.45 (105) .86

DEBQ emotional eating 31.6 (10.4) 26.5 (8.3) 3.09 (123) .12 28.0 (9.9) 26.5 (9.3) 0.88 (117) .74 25.9 (9.6) 23.6 (9.4) 1.3   (105) .63

EDEQ total score 2.5 (0.9) 2.4 (0.9) 0.50 (125) .86 2.0 (0.8) 2.0 (0.9) 0.16 (117) .93 1.3 (0.9) 1.5 (1.0) 1.58 (108) .82

QIDS total score 6.3 (4.4) 4.8 (3.0) 2.23 (111.7) .22 4.9 (3.4) 4.7 (3.4) 0.32 (117) .90 4.6 (3.7) 4.6 (3.3) 0.04 (107) .97

WHOQoL physical health 12.5 (2.9) 13.3 (2.8) -1.66 (124) .49 12.8 (3.0) 13.7 (2.9) -1.63 (117) .49 15.1 (2.8) 15.3 (3.0) -0.38 (107) .86

WHOQoL psychological health 13.4 (2.4) 14.6 (2.0) -2.95 (124) .12 13.8 (2.1) 14.7 (2.5) -2.17 (117) .22 15.0 (2.3) 15.2 (2.7) -0.42 (107) .86

WHOQoL social relations 13.5 (2.3) 14.6 (2.4) -2.62 (124) .12 13.6 (2.6) 14.3 (2.9) -1.37 (117) .63 14.3 (2.8) 14.5 (3.7) -0.20 (107) .93

WHOQoL environment 15.0 (1.9) 15.4 (2.3) -1.00 (124) .70 15.2 (2.0) 15.4 (2.6) -0.50 (117) .86 15.6 (2.2) 15.5 (3.1) 0.24 (107) .93

BSI GSI score 1.5 (0.6) 1.3 (0.4)
2.00 
(98.9)

.29   1.4 (0.3) 1.5 (0.6) -1.22 (86.6) .63   1.4 (0.6) 1.5 (0.5) -0.18   (97) .93

Data are presented as observed mean (SD). Benjamini-Hochberg-correction was used to correct for multiple testing. 
Time points: T0 pretreatment/presurgery; T1 posttreatment/presurgery; T2 one-year post-surgery.  
Treatment groups: CBT = treatment as usual + cognitive behavior therapy; controls had treatment as usual. 
BMI Body Mass Index; BSI Brief Symptom Inventory; DEBQ Dutch Eating Behavior Questionnaire; EDE-Q Eating  
Disorder Examination Questionnaire; GSI Global Severity Index; QIDS Quick Inventory of Depressive Symptomatology;  
TWL Total Weight Loss; WHOQoL World Health Organization Quality of Life.
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TWL Total Weight Loss; WHOQoL World Health Organization Quality of Life.
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Table 3. Parameter estimates for mixed models regarding T0 and T1, and T1 and T2 corrected for T0

T0-T1 T1-T2 | T0

Estimate SE p Estimate SE p

DEBQ External              

Intercept 27.18 0.70 <.01 13.26 1.49 <.01

Condition 1.19 0.99 .23 -1.48 0.56 <.01

Time 0.25 0.51 .62 -3.30 0.45 <.01

Baseline NA NA NA 0.63 0.05 <.01

Time x Condition -2.62 0.72 <.01

DEBQ Restrained

Intercept 31.50 0.72 <.01 17.37 2.35 <.01

Condition 0.77 0.97 .43 -0.72 0.81 .38

Time -1.92 0.50 <.01 -0.50 0.63 .43

Baseline NA NA NA 0.42 0.07 <.01

Time x Condition

DEBQ Emotional

Intercept 26.39 1.19 <.01 11.24 2.08 <.01

Condition 5.14 1.69 <.01 -0.76 1.09 .49

Time 0.18 0.98 .86 -2.78 0.86 <.01

Baseline NA NA NA 0.67 0.06 <.01

Time x Condition -3.23 1.39 .02

EDE-Q

Intercept 2.43 0.10 <.01 1.49 0.22 <.01

Condition 0.06 0.14 .68 -0.05 0.11 .63

Time -0.43 0.07 <.01 -0.64 0.10 <.01

Baseline NA NA NA 0.49 0.06 <.01

Time x Condition

QIDS

Intercept 4.79 0.45 <.01 2.68 0.62 <.01

Condition 1.51 0.64 .02 -0.70 0.45 .12

Time -0.03 0.40 .93 -0.38 0.31 .23

Baseline NA NA NA 0.53 0.06 <.01

Time x Condition -1.26 0.57 .03

BSI

Intercept 1.35 0.06 <.01 0.70 0.15 <.01

Condition 0.16 0.09 .06 -0.12 0.07 .07

Time 0.10 0.07 .15 0.07 0.06 .27

Baseline NA NA NA 0.48 0.08 <.01

Time x Condition -0.26 0.10 <.01
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Table 3. Continued

T0-T1 T1-T2 | T0

Estimate SE p Estimate SE p

Weight

Intercept 128.38 2.78 <.01 57.51 3.51 <.01

Condition -2.18 3.94 .58 -0.78 1.04 .46

Time -0.89 0.40 .03 -38.53 1.04 <.01

Baseline NA NA NA 0.85 0.02 <.01

Time x Condition

WHOQoL Physical 
Health

Intercept 13.37 0.34 <.01 3.00 0.92 <.01

Condition -0.86 0.47 .07 -0.13 0.34 .71

Time 0.30 0.19 .12 2.08 0.26 <.01

Baseline NA NA NA 0.64 0.06 <.01

Time x Condition

WHOQoL 
Psychological Health

Intercept 14.59 0.27 <.01 3.49 1.01 <.01

Condition -1.11 0.38 <.01 0.25 0.30 .39

Time 0.17 0.16 .29 0.90 0.20 <.01

Baseline NA NA NA 0.69 0.06 <.01

Time x Condition

WHOQoL Social 
Relations

Intercept 14.51 0.30 <.01 3.86 1.35 <.01

Condition -0.93 0.41 .02 0.35 0.41 .39

Time -0.16 0.21 .45 0.51 0.29 .08

Baseline NA NA NA 0.66 0.08 <.01

Time x Condition

WHOQoL Environment

Intercept 15.35 0.27 <.01 2.06 1.08 .06

Condition -0.32 0.37 .39 0.25 0.28 .38

Time 0.02 0.15 .90 0.35 0.18 .05

Baseline NA NA NA   0.83 0.07 <.01

Time x Condition

Time x Condition is available for outcomes where the interaction was in the selected model. 
NA = Not Applicable; bold face: p<.05.
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Discussion

In this large RCT the effect of preoperative CBT compared to TAU was investigated 

in bariatric surgery patients posttreatment/pre-surgery and at one-year post-

surgery. Results showed an initial decrease in scores from pretreatment/pre-surgery 

to posttreatment/pre-surgery (T0-T1) in the CBT group regarding external eating, 

emotional eating, depressive symptoms and psychological distress compared to the 

TAU group. However, at one-year post-surgery there were no differences between 

the CBT and the TAU groups on weight change, disordered eating, eating disorders, 

depression, quality of life, and overall psychological health. 

These results are in line with the Norwegian RCT which ran simultaneously to this 

study [28], and which found pre-surgery improvement in disordered eating and 

affective symptoms in the CBT group, but no differences between CBT and TAU at 

one-year post-surgery, and with Kalarchian et al. [15] who found that preoperative 

lifestyle intervention did not improve weight change at 24 months post-surgery. 

The three RCTs conducted so far on the effect of preoperative psychological 

interventions, including the current RCT, have not shown evidence that pre-surgery 

interventions improve weight loss and mental health following bariatric surgery 

beyond the effect of surgery in the longer term. 

These results add to the findings of a systematic review of pre- and postoperative 

psychosocial interventions for bariatric surgery patients [57]. The authors report 

strongest evidence for the impact of psychosocial interventions, CBT in particular, 

on eating behaviors and psychological functioning. Psychological interventions 

focused on weight loss, dietary behaviors and lifestyle behaviors show relatively weak 

and mixed results. They also conclude that the optimal time to initiate this type of 

treatment appears to be early in the postoperative period, before significant weight 

regain has occurred. Conceiçao et al. [22] argue that a stepped-care approach in 

the postoperative period may improve weight outcomes in a cost-effective way. 

The current RCT adds to the accumulated body of evidence that preoperative CBT 

has an effect on eating behavior and psychological functioning posttreatment/

pre-surgery, but that this effect does not last during the postoperative phase. No 

support was found for the hypothesis that preoperative CBT improves mental health 

and prevents weight regain in the postoperative phase. 

The strengths of this study include its randomized design in a multicenter context. 

The research sample of bariatric surgery patients was large, using broad inclusion 
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criteria. Commitment of patients to the CBT intervention was high with a mean 

number of 8.5 out of 10 completed sessions and with high initial and follow-up 

response rates for both groups. 

One limitation was the lack of an active control condition. Another limitation was the 

administering of the intervention to all patients instead of a subset. The cost-effectiveness 

of additional (pre- or post-surgery) interventions to improve long-term results of 

bariatric surgery – such as preoperative CBT – would be improved when these could be 

targeted towards the 20-30% of bariatric surgery patients who experience suboptimal 

results from surgery. The current study was designed in 2012 and available knowledge 

at that time did not indicate specific preoperative risk factors for postoperative weight 

change. Even to date no indicators are available that have sufficient sensitivity and 

specificity to screen bariatric surgery candidates and target additional interventions to 

only a subset. It was only in 2018 when the first RCT provided evidence that for patients 

with minor or considerable symptoms of depression CBT contributed to more weight 

change 4 years post-surgery [29]. This is a promising, but still tentative, avenue which is 

as yet too premature to use as screening criterion. The ongoing 3- and 5-year follow-ups 

of the current study may add relevant knowledge on this topic. 

Another limitation of the study was that, despite randomization, there was a 

significant age difference between the two groups. To check whether this would 

interfere with the results, correlations between age, clinical outcomes at T0, and 

T0–T2 difference scores were investigated. There was one single significant, but 

weak (r = .19, p = .03) correlation between age and emotional eating at T0, which 

disappeared after correction for multiple testing (Bonferroni p = .85). Thus, it was 

not expected that age differences affected the results. 

Future studies investigating CBT in bariatric surgery patients should focus on which 

clinical symptoms (e.g., mood or disordered eating behavior) and which subgroups 

of patients the interventions should be targeted, as well as on the long-term results 

on weight and psychological wellbeing. 

Conclusions
Compared to TAU, preoperative CBT showed beneficial effects on eating behavior 

and psychological symptoms only from pretreatment to posttreatment/pre-

surgery, but not from pre-surgery to one year post-surgery. Preoperative CBT does 

not seem to contribute to better long-term outcomes post-surgery. Recent studies 

suggest that the optimal time to initiate psychological treatment may be early in the 

postoperative period, before significant weight regain has occurred.
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Abstract 

Objective Up to 37% of bariatric surgery patients suffer from insufficient weight 

loss or weight regain and mental health symptoms in the longer term. Cognitive 

behavioral therapy (CBT) may be an effective adjunct intervention to optimize 

patients’ psychological functioning and weight loss results. To examine the value 

of adding preoperative CBT to bariatric surgery, three- and five-year follow-up data 

are presented.

Method In this multi-center randomized controlled trial (RCT; N=130), a CBT group 

was compared to a treatment-as-usual (TAU) control group. Measurements were 

conducted at five time points: pretreatment (T0) and posttreatment/pre-surgery 

(T1) and at one (T2; N=120), three (T3; N=117) and five-year post-surgery (T4; N=115). 

The intervention group received a 10-week, individual, preoperative CBT focused 

on self-monitoring, identifying triggers for disordered eating and goal setting for 

eating behavior and physical exercise, as well as postoperative lifestyle. Outcome 

measures included weight change, eating behavior, eating disorders, depression, 

quality of life (QoL), and overall psychological health. 

Results Preoperative CBT was not associated with better three- and five-year results 

than TAU regarding weight, dysfunctional eating behaviors, eating disorders, 

depression, overall psychological health and quality of life. 

Discussion Contrary to our hypothesis, three and five-years post-surgery differences 

between group regarding weight change and mental health were not significant. 

Overall in both groups weight problems and depressive symptoms worsened at three 

and five-year follow-up. Future research should focus on long-term postoperative 

monitoring and on postoperative interventions and their specific timing.

Keywords cognitive behavioral therapy, bariatric surgery, weight loss, weight 

change, obesity, eating behavior, eating disorders, depression, quality of life, long-

term follow-up 
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Introduction 

Bariatric surgery has been the most widely used and enduring treatment for severe 

obesity since several decades [1,2]. Though the majority of patients benefit well from 

bariatric surgery, a subset experiences suboptimal weight loss results and mental 

health problems in the longer term [3-12]. Suboptimal weight loss occurs in 20-34% 

of patients within the period of five years post-surgery [3,4], and significant weight 

regain in 16-37% depending on the weight regain measure [5]. Psychopathology is 

preoperatively present in approximately 40% of patients, with depressive disorders, 

anxiety disorders, and eating disorders being the most common diagnoses [6-10]. 

In the postoperative phase, both sustained and newly developed symptoms, such 

as disordered eating, eating disorders, and depressive symptoms, are associated 

with insufficient weight loss and/or weight regain [11-17]. Various pre-surgery 

interventions have been examined in order to improve sustained weight change 

and psychological functioning, among which cognitive behavioral therapy (CBT) 

and behavioral interventions [18-22]. Hjelmesæth et al. found that patients who 

had depressive symptoms showed significantly more weight loss after the CBT 

intervention and at four-year follow up after 10 sessions of preoperative CBT than 

patients without depressive symptoms [20,21]. Cassin et al. tested telephone-based 

CBT (tele-CBT), preoperatively, and results showed that six sessions of tele-CBT 

improved eating behaviors and depressive symptoms posttreatment [22].  

In this paper we present the three- and five-year follow-up results of a randomized 

controlled trial (RCT) aimed at investigating the added value for long-term 

maintenance of weight loss and psychological well-being of a 10-week preoperative 

CBT intervention compared to the standard preparation/ treatment-as-usual (TAU) 

procedure in the hospital [23]. In our previous analysis at one-year follow-up, no 

significant time x condition differences were found at one-year post-surgery, nor 

significant differences per time point between conditions at baseline, posttreatment/ 

pre-surgery or one year post-surgery [24]. However, scores on external eating, 

emotional eating, depressive symptoms, and psychological distress decreased 

significantly more over time from pretreatment/pre-surgery (T0) to posttreatment/

pre-surgery (T1) in the CBT condition compared to TAU. As weight regain mainly 

occurs after the second year postoperative [25], the three- and five-year follow-

ups were carried out as planned to determine whether weight change differences 

between groups occurred at long-term follow-up.

The hypothesis was tested that preoperative CBT focused on the improvement of 

eating behavior and psychological functioning would result in better maintenance 
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of weight loss (primary outcome measure) and fewer problematic eating behaviors, 

mood symptoms and psychological distress, as well as improved quality of life (QoL) 

(secondary outcome measures) post-surgery, as compared to the control group.

Methods

Design and Setting
This three- and five-year follow-up of a multicenter RCT was carried out in a 

collaborative effort of PsyQ Rotterdam, part of Parnassia Psychiatric Institute, and 

two general hospitals in the Rotterdam area of the Netherlands. It was designed 

to compare the addition of a 10-week, preoperative, individual CBT intervention to 

TAU. Measurements were carried out at five time points: pretreatment/pre-surgery 

(T0), posttreatment/pre-surgery (T1), and at one-, three- and five-year post-surgery 

(T2, T3 and T4, respectively) [23,24]. 

Sample Size and Randomization
A total of 128 patients (64 patients per group) were needed to achieve a power of 

0.80 (α = 0.05) for detecting a medium difference (f = .25) [23]. To ensure blind group 

allocation, an independent office manager used a randomization plan that was 

created on www.randomization.com. 

Patients
Patients were recruited between January 2013 and July 2016. Patients who had 

passed preoperative screening for bariatric surgery in one of the hospitals were 

informed about the study and invited to participate. The following inclusion criteria 

were used: 1) having successfully passed preoperative screening and on the waiting 

list for bariatric surgery in one of the hospitals, and 2) aged between 21–65 years. 

Exclusion criteria were: 1) current treatment by a psychologist, psychiatrist or 

dietitian, 2) current bipolar or psychotic disorder, suicidality, or substance abuse, 3) 

insufficient fluency in Dutch, or 4) taking part in another study on bariatric surgery 

and weight outcomes. Psychiatric comorbidity was checked in the medical file and 

also verbally with the patient. In the preoperative phase, patients needing dietary 

or psychological consultation could receive guidance tailored to their individual 

needs in the hospital. This concerned 5 to 10% of patients with indications varying 

per individual, which could include having an irregular eating pattern. Usually this 

guidance consisted of five two-weekly to monthly individual or group meetings 

focused on a behavioral goal e.g. eating regularly. These patients could be included 

in the study after completion of their dietary or psychological guidance and were 
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allocated randomly to one of the study arms. All in all 213 patients at the hospitals’ 

bariatric surgery departments were screened for eligibility for the study. 51 of the 

screened patients were excluded due to current treatment (n = 41), insufficient fluency 

in Dutch (n = 6), or taking part in another study (n = 4) , and 32 patients did not want 

to participate (see Figure 1). Following informed consent, a total of 130 patients were 

included in the study and were then randomized over the treatment conditions.

Groups and Intervention
In the TAU control group patients only received the regular preparation procedure 

for bariatric surgery in the hospitals, consisting of a mandatory informative group 

meeting and a detailed information booklet on the bariatric surgery procedure. 

Patients in the CBT intervention group additionally received 10 individual, weekly, 

face-to-face sessions of CBT of 45 minutes duration at PsyQ. In those incidental 

cases where bariatric surgery was planned less than 10 weeks after the start of the 

CBT intervention, two CBT sessions a week were planned in order to complete the 

intervention before the surgery. During the intervention phase of the study, between 

T0 and T1, psychiatric medication was not changed in either group. There were 

no costs involved for individual patients. Therapy costs were covered by patients’ 

health insurance and travel expenses were fully reimbursed. The CBT intervention 

focused on reducing problematic eating behaviors, improving lifestyle regarding 

physical activity and eating, and psychological functioning, as well as preparing for 

the post-surgery period. Patients were considered to be a completer when they had 

attended at least 6 CBT sessions. The majority of the CBT group (83%) completed 8 

to 10 sessions, with a mean number of 8.5 completed sessions for the whole group. 

CBT treatment consisted of activity and nutritional management (sessions 1-4), 

developing alternative behaviors for overeating, as well as more realistic and helpful 

cognitions (sessions 5-8), and preparing for the post-surgery period and developing 

relapse prevention strategies (sessions 9-10). See Appendix page 116 for an overview 

of the CBT intervention. For a more detailed description of the intervention, see the 

paper on the one-year follow up [24]. 

Measures
Height and weight data were retrieved from the hospital records of the patients. 

Online questionnaires were used to collect clinical data regarding problematic 

and disordered eating, QoL, depression and general psychological health. Patients 

were invited to provide their responses by an email containing a link to the online 

questionnaires. Every measure was collected at, or calculated for, each of the five 

measurement points. 
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Weight change and Body Mass Index (BMI)
To measure weight, the hospitals used a calibrated scale. The percentage of total 

weight loss (%TWL) was used to define weight change. BMI was calculated as weight 

per squared height (kg/m2).

Eating Behavior
The Dutch Eating Behavior Questionnaire (DEBQ) [26] is a self-report questionnaire 

on problematic eating with three subscales: restrained, external and emotional 

eating. It has 33 items that can be answered on a 5-point Likert scale ranging from 1 

‘never’ to 5 ‘very often’. The three DEBQ subscales have good psychometric qualities 

in terms of predictive and dimensional validity and internal consistency [27,28]. 

Eating Disorders
The Eating Disorder Examination Questionnaire (EDE-Q) [29], Dutch translation 

by Nauta [30]), is a self-report instrument that assesses the range and severity of 

features associated with an eating disorder. It has 22 items, which can be answered 

on a 7-point Likert scale ranging from 0 ‘not one day’ to 6 ‘every day’. There are 

four subscales: dietary restraint, eating concerns, weight concerns, shape concerns 

and a global EDE-Q score was created averaging the means of these subscales. The 

EDE-Q has adequate test-retest reliability and internal consistency [31,32]. Accurate 

discriminative validity was shown in two studies [33,34].

Depressive Symptoms
The Quick Inventory of Depressive Symptomatology Self-Report (QIDS-SR) [35] is a 

self-report instrument for measuring the symptoms of DSM-IV’s depressive disorder. 

The 16 items can be answered on a 4-point Likert scale ranging in severity from 0 

‘low’ to 3 ‘high’. The total score was determined by summing up the scores for each 

of the symptom domains. The QIDS-SR has high concurrent validity and high internal 

consistency [35].

Quality of Life
The brief version of the World Health Organization Quality of Life (WHOQoL-BREF) 

[36] is a self-report instrument assessing QoL. It is comprised of 26 items and 

distinguishes 4 domains of health: psychological and physical health, environment 

and social relationships. Items can be answered on a 5-point Likert scale ranging 

from 1 ‘very dissatisfied’ to 5 ‘very satisfied’. Domain scores were calculated by 

averaging the items scores for that domain. A psychometric study on the WHOQoL-

BREF domain scores has shown good content validity, discriminative validity, test-

retest reliability and internal consistency [37]. 
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1 year after surgery 
 (n=62) 

 
•  Weight 

Completed (n=62) 
 

•  Questionnaires 
Completed (n=54), missing (n=8) 

Assessed for eligibility  
(n=213) 

Allocated to control-intervention 
(n=65) 

Randomized 
(n=130) 

Excluded (n=83) 
•  Current treatment (n=41) 
•  Poor command of the Dutch 

language (n=6) 
•  Participating in another study 

(n=4) 
•  Declined to participate (n=32) 

Allocated to CBT-intervention 
(n=65) 

Pretreatment 
(n=65) 

•  Weight 
Completed (n=65)  

•  Questionnaires 
Completed (n=63), missing (n=2) 

Usual care 
(n=65) 

•  Weight 
Completed (n=64), missing (n=1) 

•  Questionnaires 
Completed (n=64), missing (n=1) 

T0 

Posttreatment (10 wks) and presurgery 
(n=59) 

•  Deceased before surgery (n=1) 
Drop out (n=5) 

•  Weight 
Completed (n=59)  

•  Questionnaires 
Completed (n=59) 

T1 

T2 

10 weeks and presurgery 
(n=62) 

•  Withdrawal from surgery (n=1) 
Drop out (n=2) 

•  Weight 
Completed (n=62)  

•  Questionnaires 
Completed (n=59), missing (n=3) 

1 year after surgery 
(n=58) 

•  Drop out (n=1) 
•  Weight 

Completed (n=58 of which 1 self-
report) 

•  Questionnaires 
Completed (n=53), missing (n=5) 

T3 

3 years after surgery 
(n=56) 

•  Deceased  (n=1) 
Drop out (n=1) 

•  Weight 
Completed (n=55 of which 6 self-
report), missing (n=1) 

•  Questionnaires 
Completed (n=49), missing (n=7) 

3 years after surgery  
(n=61) 

•  Deceased  (n=1) 
 

•  Weight 
Completed (n=59, of which 2 self-
report), missing (n=2) 

•  Questionnaires 
Completed (n=44), missing (n=17) 

T4 

5 years after surgery 
(n=55) 

•  Deceased (n=1) 
 

•  Weight 
Completed (n=50 of which 5 self-
report), missing (n=5) 

•  Questionnaires 
Completed (n=43), missing (n=12) 

5 years after surgery 
 (n=60) 

•  Drop out (n=1) 
 

•  Weight 
Completed (n=53 of which 3 self-
report), missing (n=7) 

•  Questionnaires 
Completed (n=41), missing (n=19) 

Figure 1. Participant flow through enrollment, allocation, and follow-up
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 Psychological Distress
To assess the level of psychological distress, the Brief Symptom Inventory (BSI) 

[38,39] was used. This self-report instrument is comprised of 53 items, which can be 

answered on a 5-point Likert scale ranging from 0 ‘not at all’ to 4 ‘extremely’. For the 

overall level of psychological distress the Global Severity Index (GSI) was used, which 

was calculated from the sum scores of the nine symptom dimensions plus those 

of four additional items. The instrument has good test-retest reliability, convergent 

validity and internal reliability [40,41]. 

Supervision and Fidelity Monitoring
For the study, seven certified CBT therapists, experienced in treating eating disorders, 

were trained using the treatment protocol. After a one-day training in the treatment 

program by the second (CH) and first (LP) author, the therapists observed all 

treatment sessions during 10 weeks of a bariatric surgery patient treated by LP using 

a one way screen. After this the therapists started carrying out the CBT treatments, 

which were supervised monthly by LP and CH throughout the course of the study. To 

ensure protocol adherence and treatment quality, during these meetings all therapy 

notes and active treatments were reviewed against an intervention checklist. These 

are available (in Dutch) on request from the first author (LP).

Ethics
The study was approved by the Medical Research Ethics Committees United (MEC-U) and 

registered in the Dutch Trial Register, https://www.trialregister.nl Identifier: Trial NL3960.

Statistical Analysis
Categorical data were described as counts and percentages, and continuous 

variables by means and standard deviations. T-tests were used to assess group 

differences for continuous data, and Benjamini-Hochberg-correction [42] was 

used to correct for multiple testing. Clinical outcome measures were at ratio or 

interval level. Covariance pattern models [43] were used to analyze the repeated 

measurements of the clinical outcome measures, using a first-order autoregressive 

covariance structure for the residuals. The structural part of the model consisted 

of a time variable and a group variable (both categorical), their interaction, and 

the baseline measurement as a covariate. For the time variable, the pre-surgery 

measurement was the reference category. Analyses were carried out using the nlme 

package in R [44].

In response to Hjelmesæth et al. in 2018 [21] who found a significant moderator role 

of depressive symptoms and that patients who suffered from depressive symptoms 
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showed significantly more weight loss at four-year follow up after preoperative 

CBT, we conducted a post-hoc moderator analysis investigating depression as 

moderator between weight results and CBT.

Data Availability Statement
The data that support the findings of this study are available on request from 

the corresponding author. The data are not publicly available due to privacy or  

ethical restrictions.

Results

Recruitment and Patient Flow
In total, 130 patients were randomly allocated to the TAU control group or CBT 

intervention group (see Fig. 1). Ten patients dropped out during the course of the 

study: four due to personal circumstances, one because of logistical problems, 

and five declined further participation before completing the required minimum of 

six sessions. The attrition rate for the CBT group was 8%. In addition, one patient 

declined surgery, one patient died before the operation, and three patients 

died in the years following surgery of causes not related to the bariatric surgery  

(e.g., cancer). 

Due to insufficient weight results, two patients received a second gastric bypass 

procedure. One patient received two-phased treatment and had a gastric bypass 

surgery after a previous gastric sleeve procedure. These three patients remained 

in the study, but their weight data were included only up to the second operation.

Data on the primary outcome measure (weight) were complete for 99% of the 

patients at T0, 98% at T1, 98% at T2 (including one self-report), 89% at T3 and 78% 

at T4. At T3 and T4 eight patients indicated their weight through self-report as they 

did not visit the hospital for their yearly check-up. The influence of the source of 

information over weight (self-report versus hospital-measured) was examined by 

an analysis of treatment results at T3 and T4 versus baseline, with self-report (yes/

no) as added factor. There were no significant effects of self-report on both T3 (B = 

-6.23, p = .38) and T4 (B = -0.21, p = .98) respectively. Data on the secondary outcome 

measures (questionnaire data) were complete for 98% at T0, 91% at T1, 82% at T2, 

72% at T3 and 65% at T4.



Chapter 6 -Three- and five-year follow-up results of a randomized controlled trial

88

Sample Description
Descriptive data on the sample are presented in Table 1. The majority of patients 

were female (75%), married (65%), had finished middle education level (65%), were 

employed either part-time or full-time (74%) and received gastric bypass surgery 

procedure (89%). 

Outcomes
Observed mean scores for clinical outcome measures per group and time point are 

shown in Table 2. 

Primary Outcomes
At the different time points, no significant differences in BMI scores between the CBT 

and TAU conditions were found. The largest change in BMI was found between pre-

surgery (T0) and one-year follow-up (T2). 

Secondary Outcomes
Between T0 to T4, no significant differences between the two conditions were found 

for the secondary outcome measures eating behavior, eating disorders, depression, 

quality of life, and overall psychological health. 

The results of the analyses of treatment condition and time effects are shown in  

Table 3. Compared to T0, a significant effect for time was found at T2 for both groups 

for the DEBQ-subscale emotional eating, and the WHOQoL-subscales physical 

health and psychological health. In comparison with T0, a significant effect for time 

for both groups was found for EDE-Q at T2 and T3. For the DEBQ-subscale external 

eating a significant effect for time was found at all follow-up time points. For the 

DEBQ-subscale restrained eating, BSI, QIDS, and WHOQoL-subscales environment 

and social relations no significant time effects were found. No effects for condition 

or time x condition were found.

A post-hoc comparison of weight loss at five-year follow-up between patients who 

had depressive symptoms at baseline, did not confirm the findings of Hjelmesæth et 

al. [21] (B  -10.62, p 0.06). We found no indication that there were different treatment 

effects for patients with and without depression (i.e., there was no moderator effect 

of depression on the time x treatment interaction).
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Table 1. Baseline demographic characteristicsa

Total CBT Control

N (%)b N (%)b N (%)b

Age 41.4 (9.8) 43.6 (8.5) 39.2 (10.6)

Female 97 (75) 48 (74) 49 (75)

Procedure

Gastric Bypass 116 (89) 58 (89) 58 (89)

Gastric Sleeve 12   (9) 6   (9) 6   (9)

No surgery 2   (2) 1   (2) 1   (2)

Living conditions

Married or cohabitating 84 (65) 46 (71) 38 (58)

Alone or divorced 46 (35) 19 (29) 27 (42)

Education level 

High 34 (27) 18 (29) 16 (25)

Middle 83 (65) 40 (64) 43 (66)

Low 11   (9) 5   (8) 6   (9)

Employed 95 (74) 47 (75) 48 (74)

a N=130, except for Education level and Employed (N=128 due to 2 missings)
b Except for Age: Mean (SD)

Table 2. Observed means (SD) per time point and treatment condition

Time point T0   T1   T2   T3   T4

Treatment condition CBT control p   CBT control p   CBT control p   CBT control p   CBT control p

BMI 42.7 (5.0) 43.4 (5.4) .82 42.1 (4.9) 43.2 (5.8) .67 29.2 (4.6) 30.1 (4.7) .69 29.9 (5.8) 31.0 (5.1) .31 30.6 (5.2) 31.5 (5.4) .39

% TWL - - - 1.0 (3.2) 0.5 (3.8) .82 31.4 (7.7) 30.7 (7.3) .86  29.2 (11.1) 28.6 (9.3) .75 27.3 (9.9) 26.5 (10.0) .71

DEBQ external eating 28.4 (6.0) 27.3 (5.7) .67 25.7 (5.4) 27.3 (5.4) .49 23.0 (5.2) 23.4 (5.2) .86 23.4 (5.0) 24.9 (4.7) .14 23.7 (5.4) 25.3 (5.3) .15

DEBQ restrained eating 32.4 (6.1) 31.0 (6.2) .63 30.2 (5.7) 30.1 (6.3) .93 29.5 (6.2) 30.1 (6.1) .86 28.4 (7.4) 29.8 (6.9) .35 28.1 (7.6) 30.3 (7.5) .18

DEBQ emotional eating 31.6 (10.4) 26.5 (8.3) .12 28.0 (9.9) 26.5 (9.3) .74 25.9 (9.5) 23.6 (9.4) .63 26.8 (9.7) 26.7 (10.2) .95 26.8 (10.4) 26.7 (9.9) .96

EDE-Q 2.5 (0.9) 2.4 (0,9) .86 2.0 (0.8) 2.0 (0.9) .93 1.3 (0.8) 1.5 (1.0) .82 1.5 (1.2) 1.6 (1.3) .71 1.6 (1.2) 1.8 (1.3) .48

QIDS-SR 6.3 (4.4) 4.8 (3.0) .22 4.9 (3.4) 4.7 (3.4) .90 4.5 (3.7) 4.6 (3.3) .97 5.8 (4.5) 5.7 (4.1) .94 6,0 (4.7) 5.4 (4.7) .61

WHOQoL physical health 12.5 (2.9) 13.3 (2.8) .49 12.8 (3,0) 13.7 (2.9) .49 15.1 (2.8) 15.4 (3.0) .86 14.3 (3.5) 14.0 (3.2) .73 14.3 (3.5) 14.0 (3.1) .69

WHOQoL psychological health 13.4 (2.4) 14.6 (2.0) .12 13.8 (2.1) 14.7 (2.5) .22 15.0 (2.3) 15.2 (2.7) .86 14.7 (2.7) 14.8 (2.2) .74 14.4 (2.8) 14.6 (2.4) .77

WHOQoL social relations 13.5 (2.3) 14.6 (2.4) .12 13.6 (2.6) 14.3 (2.9) .63 14.3 (2.8) 14.4 (3.8) .93 13.9 (3.1) 14.6 (2.4) .25 13.3 (3.6) 14.1 (3.1) .28

WHOQoL environment 15.0 (1.9) 15.4 (2.3) .70 15.2 (2.0) 15.4 (2.6) .86 15.7 (2.3) 15.5 (3.1) .93 15.5 (2.5) 15.5 (2.1) .86 15.8 (2.4) 15.5 (2.4) .56

BSI GSI 1.5 (0.6) 1.3 (0.4) .29 1.4 (0.3) 1.5 (0.6) .63 1.4 (0.6) 1.5 (0.5) .93 1.5 (0.5) 1.6 (0.6) .56 1.5 (0.6) 1.5 (0.6) .61

Data are presented as observed mean (SD). Benjamini-Hochberg correction was used to correct for multiple testing
Time points: T0 pretreatment/pre-surgery; T1 posttreatment/pre-surgery; T2 1-year post-surgery; T3 3-years post-surgery;  
T4 5-years post-surgery
Treatment groups: CBT = treatment as usual + cognitive behavior therapy; controls had treatment as usual
BMI body mass index, BSI GSI Brief Symptom Inventory | Global Severity Index, DEBQ Dutch Eating Behavior Questionnaire, EDE-Q 
Eating Disorder Examination Questionnaire, QIDS-SR Quick Inventory of Depressive Symptomatology Self-Rating, TWL total 
weight loss, WHOQoL World Health Organization Quality of Life
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Table 1. Baseline demographic characteristicsa

Total CBT Control

N (%)b N (%)b N (%)b

Age 41.4 (9.8) 43.6 (8.5) 39.2 (10.6)

Female 97 (75) 48 (74) 49 (75)

Procedure

Gastric Bypass 116 (89) 58 (89) 58 (89)

Gastric Sleeve 12   (9) 6   (9) 6   (9)

No surgery 2   (2) 1   (2) 1   (2)

Living conditions

Married or cohabitating 84 (65) 46 (71) 38 (58)

Alone or divorced 46 (35) 19 (29) 27 (42)

Education level 

High 34 (27) 18 (29) 16 (25)

Middle 83 (65) 40 (64) 43 (66)

Low 11   (9) 5   (8) 6   (9)

Employed 95 (74) 47 (75) 48 (74)

a N=130, except for Education level and Employed (N=128 due to 2 missings)
b Except for Age: Mean (SD)

Table 2. Observed means (SD) per time point and treatment condition

Time point T0   T1   T2   T3   T4

Treatment condition CBT control p   CBT control p   CBT control p   CBT control p   CBT control p

BMI 42.7 (5.0) 43.4 (5.4) .82 42.1 (4.9) 43.2 (5.8) .67 29.2 (4.6) 30.1 (4.7) .69 29.9 (5.8) 31.0 (5.1) .31 30.6 (5.2) 31.5 (5.4) .39

% TWL - - - 1.0 (3.2) 0.5 (3.8) .82 31.4 (7.7) 30.7 (7.3) .86  29.2 (11.1) 28.6 (9.3) .75 27.3 (9.9) 26.5 (10.0) .71

DEBQ external eating 28.4 (6.0) 27.3 (5.7) .67 25.7 (5.4) 27.3 (5.4) .49 23.0 (5.2) 23.4 (5.2) .86 23.4 (5.0) 24.9 (4.7) .14 23.7 (5.4) 25.3 (5.3) .15

DEBQ restrained eating 32.4 (6.1) 31.0 (6.2) .63 30.2 (5.7) 30.1 (6.3) .93 29.5 (6.2) 30.1 (6.1) .86 28.4 (7.4) 29.8 (6.9) .35 28.1 (7.6) 30.3 (7.5) .18

DEBQ emotional eating 31.6 (10.4) 26.5 (8.3) .12 28.0 (9.9) 26.5 (9.3) .74 25.9 (9.5) 23.6 (9.4) .63 26.8 (9.7) 26.7 (10.2) .95 26.8 (10.4) 26.7 (9.9) .96

EDE-Q 2.5 (0.9) 2.4 (0,9) .86 2.0 (0.8) 2.0 (0.9) .93 1.3 (0.8) 1.5 (1.0) .82 1.5 (1.2) 1.6 (1.3) .71 1.6 (1.2) 1.8 (1.3) .48

QIDS-SR 6.3 (4.4) 4.8 (3.0) .22 4.9 (3.4) 4.7 (3.4) .90 4.5 (3.7) 4.6 (3.3) .97 5.8 (4.5) 5.7 (4.1) .94 6,0 (4.7) 5.4 (4.7) .61

WHOQoL physical health 12.5 (2.9) 13.3 (2.8) .49 12.8 (3,0) 13.7 (2.9) .49 15.1 (2.8) 15.4 (3.0) .86 14.3 (3.5) 14.0 (3.2) .73 14.3 (3.5) 14.0 (3.1) .69

WHOQoL psychological health 13.4 (2.4) 14.6 (2.0) .12 13.8 (2.1) 14.7 (2.5) .22 15.0 (2.3) 15.2 (2.7) .86 14.7 (2.7) 14.8 (2.2) .74 14.4 (2.8) 14.6 (2.4) .77

WHOQoL social relations 13.5 (2.3) 14.6 (2.4) .12 13.6 (2.6) 14.3 (2.9) .63 14.3 (2.8) 14.4 (3.8) .93 13.9 (3.1) 14.6 (2.4) .25 13.3 (3.6) 14.1 (3.1) .28

WHOQoL environment 15.0 (1.9) 15.4 (2.3) .70 15.2 (2.0) 15.4 (2.6) .86 15.7 (2.3) 15.5 (3.1) .93 15.5 (2.5) 15.5 (2.1) .86 15.8 (2.4) 15.5 (2.4) .56

BSI GSI 1.5 (0.6) 1.3 (0.4) .29 1.4 (0.3) 1.5 (0.6) .63 1.4 (0.6) 1.5 (0.5) .93 1.5 (0.5) 1.6 (0.6) .56 1.5 (0.6) 1.5 (0.6) .61

Data are presented as observed mean (SD). Benjamini-Hochberg correction was used to correct for multiple testing
Time points: T0 pretreatment/pre-surgery; T1 posttreatment/pre-surgery; T2 1-year post-surgery; T3 3-years post-surgery;  
T4 5-years post-surgery
Treatment groups: CBT = treatment as usual + cognitive behavior therapy; controls had treatment as usual
BMI body mass index, BSI GSI Brief Symptom Inventory | Global Severity Index, DEBQ Dutch Eating Behavior Questionnaire, EDE-Q 
Eating Disorder Examination Questionnaire, QIDS-SR Quick Inventory of Depressive Symptomatology Self-Rating, TWL total 
weight loss, WHOQoL World Health Organization Quality of Life
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Table 3. Parameter estimates for covariance pattern models 

  Estimate SE t p

Weight

(Intercept) 25,80 4,38 5,90 < .001

Time 1 YFU -38,88 1,41 -27,49 < .001

Time 3 YFU -36,62 1,74 -21,04 < .001

Time 5 YFU -33,26 1,93 -17,27 < .001

Treatment -1,50 1,98 -0,76 0,45

Baseline 0,80 0,03 24,60 < .001

Time 1 YFU x treatment 0,59 2,03 0,29 0,77

Time 3 YFU x treatment 1,68 2,51 0,67 0,50

Time 5 YFU x treatment -0,12 2,77 -0,04 0,97

BMI

(Intercept) 9,91 2,03 4,89 < .001

Time 1 YFU -13,13 0,44 -30,06 < .001

Time 3 YFU -12,32 0,55 -22,55 < .001

Time 5 YFU -11,21 0,61 -18,33 < .001

Treatment -0,52 0,64 -0,81 0,42

Baseline 0,77 0,05 16,86 < .001

Time 1 YFU x treatment 0,23 0,63 0,37 0,71

Time 3 YFU x treatment 0,49 0,79 0,62 0,54

Time 5 YFU x treatment 0,00 0,88 0,00 1,00

DEBQ External eating

(Intercept) 11,90 1,34 8,90 < .001

Time 1 YFU -3,82 0,57 -6,76 < .001

Time 3 YFU -2,87 0,71 -4,01 < .001

Time 5 YFU -2,21 0,76 -2,91 < .001

Treatment -2,16 0,75 -2,90 < .001

Baseline 0,57 0,05 12,53 < .001

Time 1 YFU x treatment 1,24 0,81 1,54 0,13

Time 3 YFU x treatment 0,54 1,00 0,54 0,59

Time 5 YFU x treatment -0,09 1,08 -0,08 0,94

DEBQ Restrained eating

(Intercept) 15,74 2,36 6,67 < .001

Time 1 YFU -0,06 0,77 -0,07 0,94

Time 3 YFU 0,12 1,00 0,12 0,91

Time 5 YFU 0,47 1,10 0,43 0,67

Treatment -0,21 1,13 -0,18 0,85

Baseline 0,45 0,07 6,40 < .001

Time 1 YFU x treatment -0,86 1,10 -0,78 0,44

Time 3 YFU x treatment -1,80 1,40 -1,28 0,20

Time 5 YFU x treatment -2,51 1,55 -1,63 0,11
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  Estimate SE t p

DEBQ Emotional eating

(Intercept) 10,56 1,84 5,73 < .001

Time 1 YFU -3,41 1,07 -3,19 < .001

Time 3 YFU -0,63 1,37 -0,46 0,65

Time 5 YFU -0,57 1,47 -0,39 0,70

Treatment -1,53 1,49 -1,03 0,31

Baseline 0,61 0,06 10,56 < .001

Time 1 YFU x treatment 1,56 1,53 1,02 0,31

Time 3 YFU x treatment -0,56 1,92 -0,29 0,77

Time 5 YFU x treatment -1,13 2,08 -0,54 0,59

EDE-Q

(Intercept) 0,78 0,22 3,52 < .001

Time 1 YFU -0,57 0,13 -4,45 < .001

Time 3 YFU -0,39 0,17 -2,34 0,02

Time 5 YFU -0,23 0,18 -1,29 0,20

Treatment 0,03 0,18 0,16 0,88

Baseline 0,50 0,07 6,81 < .001

Time 1 YFU x treatment -0,24 0,18 -1,29 0,20

Time 3 YFU x treatment -0,18 0,23 -0,79 0,43

Time 5 YFU x treatment -0,26 0,25 -1,01 0,31

QIDS-SR

(Intercept) 2,30 0,57 4,01 < .001

Time 1 YFU -0,33 0,45 -0,72 0,47

Time 3 YFU 1,04 0,59 1,76 0,08

Time 5 YFU 0,77 0,63 1,22 0,23

Treatment -0,56 0,66 -0,85 0,40

Baseline 0,51 0,07 7,22 < .001

Time 1 YFU x treatment -0,22 0,65 -0,34 0,74

Time 3 YFU x treatment -0,23 0,82 -0,28 0,78

Time 5 YFU x treatment 0,08 0,91 0,09 0,93

WHOQoL Physical Health

(Intercept) 6,03 0,91 6,61 < .001

Time 1 YFU 1,93 0,35 5,57 < .001

Time 3 YFU 0,58 0,45 1,28 0,20

Time 5 YFU 0,42 0,48 0,89 0,38

Treatment -0,38 0,49 -0,77 0,44

Baseline 0,57 0,06 8,96 < .001

Time 1 YFU x treatment 0,41 0,49 0,84 0,40

Time 3 YFU x treatment 0,82 0,63 1,32 0,19

Time 5 YFU x treatment 0,99 0,68 1,46 0,15

Table 3. Continued



Chapter 6 -Three- and five-year follow-up results of a randomized controlled trial

94

  Estimate SE t p

WHOQoL Psychological Health

(Intercept) 5,51 0,99 5,55 < .001

Time 1 YFU 0,63 0,26 2,40 0,02

Time 3 YFU 0,26 0,34 0,76 0,45

Time 5 YFU -0,06 0,37 -0,15 0,88

Treatment -0,08 0,39 -0,20 0,84

Baseline 0,62 0,07 9,56 < .001

Time 1 YFU x treatment 0,58 0,37 1,55 0,12

Time 3 YFU x treatment 0,58 0,48 1,23 0,22

Time 5 YFU x treatment 0,75 0,52 1,44 0,15

WHOQoL Social Relations

(Intercept) 5,42 1,19 4,54 < .001

Time 1 YFU 0,29 0,39 0,73 0,46

Time 3 YFU 0,52 0,49 1,05 0,29

Time 5 YFU -0,10 0,51 -0,19 0,85

Treatment 0,13 0,51 0,26 0,79

Baseline 0,60 0,08 7,71 < .001

Time 1 YFU x treatment 0,42 0,55 0,76 0,45

Time 3 YFU x treatment -0,32 0,68 -0,47 0,64

Time 5 YFU x treatment -0,12 0,73 -0,17 0,87

WHOQoL Environment

(Intercept) 2,94 0,94 3,12 < .001

Time 1 YFU 0,25 0,24 1,02 0,31

Time 3 YFU 0,34 0,31 1,07 0,28

Time 5 YFU 0,12 0,33 0,37 0,71

Treatment 0,21 0,33 0,62 0,54

Baseline 0,80 0,06 13,54 < .001

Time 1 YFU x treatment 0,21 0,35 0,61 0,54

Time 3 YFU x treatment -0,18 0,43 -0,41 0,69

Time 5 YFU x treatment 0,35 0,47 0,75 0,46

BSI GSI

(Intercept) 0,86 0,11 7,59 < .001

Time 1 YFU 0,04 0,09 0,42 0,67

Time 3 YFU 0,11 0,10 1,11 0,27

Time 5 YFU 0,08 0,10 0,76 0,45

Treatment -0,13 0,10 -1,34 0,18

Baseline 0,41 0,07 6,22 < .001

Time 1 YFU x treatment 0,04 0,13 0,34 0,74

Time 3 YFU x treatment 0,03 0,15 0,18 0,86

Time 5 YFU x treatment -0,01 0,15 -0,04 0,97

BMI body mass index, BSI GSI Brief Symptom Inventory | Global Severity Index, DEBQ Dutch Eating Behavior Questionnaire, EDE-Q 
Eating Disorder Examination Questionnaire, QIDS-SR Quick Inventory of Depressive Symptomatology-Self Rating, TWL total 
weight loss, WHOQoL World Health Organization Quality of Life

Table 3. Continued
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Discussion

This paper reports on the three- and five-year follow-up results of a large RCT 

investigating the added value of preoperative CBT compared to TAU in bariatric 

surgery patients. 

Contrary to our hypothesis, no significant differences between the two groups were 

found in the post-surgery period (T2-T4) on weight change, disordered eating, 

eating disorders, depression, quality of life, and overall psychological health. In 

contrast to the overwhelming effect of bariatric surgery, preoperative CBT aimed at 

improving eating behavior and psychological functioning does not result in better 

maintenance of weight loss and better mental health for bariatric patients in general. 

Though we have not specifically focused on weight loss per surgery type, we do 

not expect this to have influenced weight results, as the surgery types were evenly 

distributed in both groups (see table 1). It is possible that the preoperative guidance 

by dietician or psychologist that some of the patients received in the hospital before 

participation in the study overlapped with the CBT intervention diluting the effect of 

the intervention. However, because the number of patients receiving preoperative 

guidance was small and the interventions were applied more systematically in the 

CBT group we do not expect that this has affected the results. A post-hoc comparison 

of weight loss at five-year follow-up did not confirm the findings of Hjelmesæth et al. 

[21] that depressed patients in the CBT group lost significantly more weight than 

patients in the control group. Based on the available data from the current study 

and the findings of Hjelmesæth et al., it remains unclear whether depressed patients 

form a subgroup for which CBT can be effective in the process of bariatric surgery. 

Future studies are needed to explore this further.

Our results indicate that the preoperative phase is not the best time for psychological 

interventions in the process of bariatric surgery. An explanation might be that the 

main focus of patients at that time is on the operation.

Recent research suggests that the most optimal timing for intervention is 

postoperative [45-49]. For instance, Nijamkin et al. found that six sessions of 

postoperative behavioral-motivational interventions resulted in lower depression 

scores at one-year follow-up, which was associated with better weight change 

[47,48], and Cassin et al. found that six sessions of postoperative tele-CBT improved 

food addiction symptomatology in patients reporting disordered eating and 

psychiatric distress [49]. However, the question remains what timing is optimal for 

the application of postoperative interventions. A good time might be around 15 to 18 
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months, by Lefoll et al. referred to as a first critical phase [50], in which weight regain 

and reduced quality of life can occur. This could provide a sense of urgency and 

create momentum for psychological interventions. Prompt intervention, i.e. before 

significant weight regain or serious impairment of mental health takes place, might 

prevent further deterioration. To detect relevant changes in weight and mental 

health at an early stage, monitoring patients  postoperatively on a regular basis is 

essential. For this purpose effective screening tools are needed. 

Further exploration of the results of our study shows that weight problems and 

depressive symptoms worsen through the course of time. Between one and three 

years postoperative 9% of the group gained >15% weight, and between three and five 

years postoperative even 25%. Depression scores were elevated in a substantial part 

of patients throughout the different time points, increasing to more severe levels at 

three and five years postoperative. At baseline 44% of patients had scores indicating 

some level of depression, of which 13% moderate to severe. One year postoperative 

29% of patients had depressive symptoms, of which 7% moderate to severe and at 

three and five years postoperative 44% and 42% respectively, of which 15% and 20% 

respectively moderate to severe. This might indicate that the period between three 

and five years postoperative is a second critical phase in terms of weight and mental 

problems. Further research is needed to draw conclusions on the optimal timing of 

postoperative interventions.  

Whether postoperative intervention should be indicated only for patients experiencing 

weight and mental problems, or should be indicated for all patients, is another issue 

that needs to be researched. The ERABS (Enhanced Recovery After Bariatric Surgery) 

protocol [51]  is an international standard for practices regarding medical, dietetical, 

physical, pharmacological and psychological aspects of bariatric surgery to optimize 

results in the postoperative phase. A recent study investigating alterations of the 

ERABS protocol, consisting of additional perioperative psychological guidance and 

consultation if needed, postoperative dietetical information, and early mobilization 

after surgery, showed a significant decrease of complications and readmissions 

[52]. Future research could focus on investigating the added value of standard 

postoperative psychological interventions for all patients or subgroups. Also, 

research focused more on specific eating behaviors, such as binge eating and loss 

of control eating, could provide more insight into what eating behaviors should best 

be targeted in psychological interventions. Collecting data regarding the number of 

patients seeking and receiving psychological therapy after surgery, and the types of 

emotional problems and therapies involved, could provide valuable information on 

the need for further psychological treatment.
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A major strength of this study is the long-term follow-up period with high response 

rates for both groups at all assessments moments. Furthermore, this study included 

a large sample of bariatric surgery patients with minimal exclusion criteria, used a 

randomized design in a multicenter context, and had high therapy adherence in the 

CBT group. 

However, results of this study should be interpreted in the context of various 

limitations such as the lack of an active control condition and administration of the 

intervention to all patients instead of a subset, because of a lack of selection criteria 

for specific preoperative risk factors. 

In conclusion, we discourage further research into preoperative interventions 

because it does not seem to have added value. Future research should focus on the 

specific timing of postoperative interventions, on whether interventions should only 

focus on patients experiencing postoperative weight regain and mental problems 

or also on prevention by psychoeducation to all patients, as well as on effective 

screening tools. 
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Summary and general discussion 

The main objective of this thesis was to investigate the added value of Cognitive 

Behavioral Therapy (CBT) prior to bariatric surgery. This final chapter provides 

a summary and reflection on the topic of CBT and bariatric surgery, and the main 

findings of the randomized controlled trial that was carried out in the context of this 

thesis. The findings are discussed and recommendations are made for future research. 

With the increase in the prevalence of (severe) obesity, multiple treatments have been 

developed since 1950 to reduce the negative impact of this medical condition that is 

often associated with adverse socio-emotional and psychological consequences [1]. 

In 2008 the first Dutch multidisciplinary guideline for assessment and treatment of 

obesity was published [2]. In the last two decades bariatric surgery has become the 

most widely used treatment for severe obesity, with good results for the majority of 

patients [3]. However, between 16 and 37% of patients experience insufficient weight 

loss or weight regain in the period after surgery [4]. The application of CBT could 

improve the outcomes of bariatric surgery in terms of maintaining weight loss in 

the longer term and of improvement of psychological health by promoting behavior 

change and modification of negative thinking patterns. We investigated the added 

value of CBT before bariatric surgery (preoperative CBT). We hypothesized that 10 

sessions of CBT aimed at improving eating behavior, lifestyle and mental health 

prior to bariatric surgery would result in a better maintenance of weight loss, greater 

reduction of maladaptive eating behaviors, eating disorders, depressive symptoms 

and psychological distress, as well as increased quality of life, as compared to the 

standard preparation/ treatment-as-usual (TAU) procedure for bariatric surgery in 

the hospital [5]. 

Main Outcomes
In chapter 2 a review was presented, reporting on recent literature of preoperative 

predictors of weight loss and the effectiveness of CBT in bariatric patients. A variety 

of factors have been investigated to identify preoperative predictors of weight loss, 

including psychiatric symptoms and disorders, dysfunctional eating behaviors, 

presurgical weight, and variations in presurgical preparatory procedure. The main 

conclusion was that the outcomes of the studies into preoperative predictors for 

postoperative weight loss have been inconclusive [6,7]. 

The review was done in 2017, three years after the start of our own RCT, and showed 

that postoperative factors appear to be more directly related to postoperative 

weight loss than preoperative factors seem to do. Postoperative problematic eating 
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behaviors were predictive for postoperative weight loss, whereas preoperative 

problematic eating behaviors were not [8]. Postoperative disordered eating 

behaviors (such as loss of control eating), eating disorders (for example BED) and 

depression in particular, have been associated with suboptimal weight loss results 

[9], whereas healthier eating and weight control behaviors postoperatively were 

related to significantly more weight loss [10].     

The study of the effects of psychological interventions in bariatric surgery patients 

was a relatively new field of research, and had so far mainly focused on CBT. The 

assumption was that CBT can reduce risk factors for insufficient weight results, such 

as disordered eating, eating disorders and depression and can increase healthier 

behaviors. Pilot studies showed positive results of CBT on eating behavior and 

psychosocial functioning [11-13]. Important note is that in 2017, the year of publication 

of the review, only few studies had been conducted on CBT in general, which initially 

mainly focused on the treatment of binge eating. After the start of our study, it 

appeared that parallel to our study, an RCT on the effect of preoperative CBT was 

performed by a Norwegian research group. Their study showed that depression and 

anxiety symptoms, and problematic eating decreased after the CBT intervention 

[14]. The CBT group also achieved greater weight loss before surgery compared to 

the control group that had not received additional treatment.

Our review study indicated that CBT has the potential to reduce risk factors for poor 

weight loss results after bariatric surgery. No conclusions could be drawn on the 

basis of the studies available to date about whether this also contributes to better 

weight results in the longer term.

Chapter 3 provided the design and methods of the randomized controlled trial 

that was conducted for this thesis, and in chapter 4 a case report was presented to 

illustrate the CBT protocol that was used in the study. The treatment sessions of the 

CBT protocol and the interventions, were described in the context of the treatment 

of this patient. The preoperative CBT intervention contributed to positive and 

enduring effects from pre- to posttreatment and at 1-year follow-up, and scores on 

eating disorder pathology, problematic eating behavior and depression decreased 

over time. This was achieved by supporting the patient in gradual lifestyle changes, 

such as adopting healthier eating behaviors, increasing physical activity, and in 

improvement of mental functioning.     

In chapter 5 results of the RCT after the preoperative CBT intervention and at 

one-year follow-up were presented. Results showed that after the preoperative 
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intervention the scores on external eating, emotional eating, depressive symptoms, 

and psychological distress decreased significantly in the CBT condition compared 

to the TAU control group. However, this effect was not repeated in the one-year 

follow-up results, as no significant differences in all outcome measures were found 

at that assessment point between the CBT intervention group and the TAU control 

group. These results are consistent with the study by Gade et al. [15], that also found 

a postintervention effect for CBT, but no significant differences at one-year follow-

up between the CBT group and TAU. 

Thus, results of our one-year follow-up added to the body of evidence that 

preoperative CBT contributes to improved eating behavior and psychological 

functioning, but that this effect does not last in the year after surgery. 

In chapter 6 results of the three and five-year follow-up assessments were presented. 

No significant differences between the CBT and TAU groups were found at three and 

five-year follow-up; neither for the primary outcome of weight, nor for the secondary 

outcomes eating behavior, eating disorders, depression, quality of life, and 

psychological distress. Our findings are largely in line with the Norwegian research 

group, who also found no significant differences between the two groups four 

years after surgery with regard to problematic eating behavior, mood and anxiety 

symptoms, quality of life and weight [16]. In patients with minor or considerable 

symptoms of depression, Hjelmesæth et al. found a positive effect of CBT on weight 

loss a four-year follow-up. This long-term effect for depressed patients was not 

confirmed in our study.

Analyzing the long-term results for weight and depression, we found that weight 

problems and depressive symptoms worsened over time in both groups. Between 

one and three years postoperative 10% of patients gained over 15% weight, and 

between three and five years postoperative this number increased to 25%. At one-

year post surgery, 29% of the patients reported depressive symptoms, of which 

7% indicated moderate to severe levels of depression. Three and five years after 

surgery, this percentage increased to 44 and 42% respectively, of which 15% and 

20% reported moderate to severe symptoms. This highlights the importance of long-

term monitoring of bariatric patients in the postoperative phase to detect negative 

changes in weight and mental health at an early stage. This would allow for 

early intervention, which might possibly prevent further weight gain or worsening  

of psychopathology.



7

107

Discussion

This study investigated the added value of preoperative CBT and showed that CBT 

administered prior to bariatric surgery does not enhance the effects of this surgery in 

terms of maintenance of weight loss or mental health in the longer term. We did find 

that from pretreatment/presurgery to posttreatment/pre-surgery (T0-T1) the scores 

on external eating, emotional eating, depressive symptoms, and psychological 

distress decreased significantly more in the CBT group compared to the control 

group. However, this post-CBT intervention effect did not last in the postoperative 

phase, as no significant differences between the groups were found at one-, three- 

and five-year post-surgery.

A possible explanation for the non-significant effect of the intervention might be 

that the intervention was administered to an unselected group of patients and not 

to the specific group of 20-30% of patients experiencing suboptimal results, which 

may have diluted the effect of the intervention. However, studies to date have not 

identified clear and specific preoperative risk factors for postoperative weight 

maintenance. As such, we had no indicators available that had sufficient specificity 

and sensitivity to screen bariatric surgery candidates in order to select this subgroup 

for the preoperative intervention. Another explanation might be that the patients 

main focus is on the operation in the preoperative phase. Patients usually have high 

expectations of the bariatric surgery and therefore their focus might be less on the 

psychological aspects related to their weight problems at that time. 

In the early period of bariatric surgery, research into psychological factors and 

interventions focused mainly on the preoperative phase. However, based on the 

results of our own and of other currently available studies on preoperative CBT, 

we come to the conclusion that the preoperative phase is not the most optimal 

time to offer psychological interventions. Firstly because no long lasting effects 

of preoperative CBT in the postoperative phase have been found, and secondly 

because recent studies have shown that postoperative factors impact postoperative 

weight more directly than preoperative factors. Further research into preoperative 

psychological interventions is therefore not recommended.

In the postoperative phase both persisting and newly developed disordered eating 

form a risk factor for suboptimal results of bariatric surgery. Loss of control eating 

has been found to be associated with poorest weight loss and most weight regain 

[17]. This type of eating is characterized by a sense of loss of control over eating 

urges and the subjective experience of being unable to control what or how much 
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one eats. Due to reduced stomach volume after surgery in bariatric surgery patients 

this does not have to be accompanied by objectively large amounts of food [7]. 

Conceicão et al. [9] found this type of eating behavior to be present in 11.8% of 

patients within the first 24 months post-surgery and in 16.9% of patients after 24 

months. Patients experiencing loss of control eating are at risk for substantial weight 

gains post-surgery and might represent a subgroup [18] needing psychological 

intervention postoperative. Other postoperative disordered eating behaviors 

and eating disorders, such as emotional eating, Binge Eating Disorder (BED) [7-

9], picking and nibbling [19] are also associated with poorer weight outcomes. In 

a 2-year follow-up study of White et al.[20], depressive symptoms were found to 

initially decrease after surgery, but to reoccur as time progressed. At 6 and 12 months 

follow-up postoperative depressive symptoms were associated with poorer weight 

loss outcomes, although these did not predict weight loss at 24 months follow-up. 

So far, five studies [18, 21-24] have shown positive results for postoperative interventions 

on loss of control eating [18], depressive symptoms [21], food addiction symptomatology 

[22] and weight problems [23]. A recent RCT of Grilo et al. [18] showed that 12 sessions 

of postoperative guided self-help, both CBT and behavioral weight-loss therapy, were 

associated with reduced frequency of loss of control eating and modest weight change 

at postintervention. At two-year follow-up however, significant weight gain occurred. 

Nijamkin et al. [21] found in an RCT that patients receiving six sessions focused on 

behavior change and motivation scored significantly lower on depression and this mood 

improvement was associated with significantly lower weight 12 months after surgery as 

compared to the control group. Cassin et al. [22] found in an RCT that in patients with 

food addiction symptoms, these symptoms decreased after six sessions of tele-CBT 15 

months post-surgery. This group also reported more weight loss than patients without 

food addiction symptoms, though the difference between groups was non-significant. In 

a pilot study Beaulac and Sandre [23] found that an eight-week postsurgical CBT group 

among patients experiencing difficulties in weight loss and adjustment to postoperative 

status, showed improvements in well-being and a decrease of psychological symptoms 

and distress, although statistically not significant. Sockalingam et al. investigated 

a six-session tele-CBT treatment in a postoperative pilot study [24] at six-months 

postoperative. Results showed significant reductions in binge eating, emotional eating, 

and mood and anxiety symptoms at posttreatment, though no significant difference in 

weight from 6-months to 12-months post-bariatric surgery. Currently these researchers 

are conducting an RCT on this intervention [25]. In a systematic review [26] David et al. 

suggest that postoperative psychological interventions are more beneficial compared 

to preoperative interventions for improving short-term weight loss in bariatric surgery 

patients. However, these results may not last at longer-term follow-up, indicating that 

booster sessions may be needed to maintain this effect.
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An important issue regarding postoperative interventions is what timing is 

most optimal. Current evidence indicates that the best timing for psychological 

interventions is early in the postoperative phase when the first signs of weight 

loss stagnation or mental health problems appear [27]. In the postoperative 

phase patients are likely to be more motivated for behavioral change, and early 

postoperative psychological intervention may serve to prevent further deterioration 

of mental health or weight regain. Hindle et al. [28] found that early postoperative 

weight loss trajectories predicted weight loss results in the first two years 

postoperative. Le Foll et al. [29] indicated that the period of approximately 1.5 years 

after surgery is the first critical phase due to weight gain in males and reduced 

perceived quality of life in females. Research into postoperative psychological 

interventions has mainly focused on the period up to two years after surgery, while 

the results of our study indicate weight regain and deterioration of mental health 

between three and five-year follow-up. It might therefore be important that future 

studies focus on this longer-term postoperative period. It may be necessary to apply 

psychological interventions not only once and short-term, but repeatedly and/or 

more intensive in the different phases after surgery.

To sum up, available studies on postoperative interventions so far show that these 

are effective in reducing disordered eating behavior and depression and in some 

studies more weight loss in the short term. However, in order to maintain these 

results at longer follow-up booster sessions might be required.  

General strengths and limitations
The main strength of this thesis is that the relatively new field of CBT in bariatric surgery 

patients was explored in various ways. Recent literature was reviewed, providing an 

overview on predictors of post-surgical weight loss and the effectiveness of CBT in 

this patients group (chapter 2). A ten-session CBT protocol based on the treatment 

of obesity and modified for bariatric surgery patients was developed and tested 

in an RCT (chapter 3 and 4). The RCT included long-term follow-up measurements 

up to five years post-surgery and concerned a relatively large sample of bariatric 

surgery patients, using minimal exclusion criteria. Response rates were high at all 

timepoints for both the CBT and TAU groups, which -given the long follow-up period 

of three and five years- may be considered a major strength of the study (chapter 

6). A further strength is the high therapy adherence in the CBT group, with a mean 

session completion rate of 8.5 out of 10.
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There are also several limitations to be taken into account. In the RCT the CBT group 

was compared to a group given the regular preparation procedure for bariatric 

surgery in the hospitals, and not to an active control group. Results found could 

theoretically be related to a difference in dosage of preoperative interventions 

between the CBT and TAU groups, as this study investigated whether CBT had 

an additional effect on top of that of the regular preparation for surgery. The 

second important limitation is that the intervention may have been overinclusive: 

it was administered to all patients and not to a subset, while only 30% of patients 

experience weight change problems postoperatively. Due to a lack of known 

specific preoperative risk factors for postoperative weight change however, we 

had no criteria for selecting a subgroup of patients and thereby (potentially) 

 increasing effectivity. 

Clinical relevance and recommendations for future research 
The clinical relevance of optimizing the results of bariatric surgery is clear, as large 

numbers of vulnerable patients are concerned and suboptimal weight and mental 

health results are relatively frequent. Thousands of operations are performed every 

year in the Netherlands alone, and medical costs for health problems related to 

obesity and reoperations are high. 

Guidelines for psychological screening and interventions in bariatric surgery lack 

scientific strength, as evidence so far is low to very low [30]. This is related to the 

limited number of studies, the diversity of interventions and outcome measures 

used and methodological limitations in the studies. In addition, most studies are 

characterized by including all bariatric surgery patients, without making a selection 

in patients who could benefit from a psychological intervention. Interventions might 

prove to be more effective when offered to a selected patient population. 

To reach more definitive conclusions on the added value of psychological 

interventions during the postoperative period in terms of weight loss maintenance, 

more research is needed. Future studies should explore which subgroups benefit 

most from which psychological interventions, including -but not exclusively- CBT. 

Although we have only partial insight into subgroups that are more at risk for 

insufficient weight results, patients showing disordered eating (in particular loss 

of control eating) and depression seem to be the most obvious subgroups future 

research could focus on.



7

111

Another important target for future research is to focus on what timing is most 

optimal for the more promising effects of postoperative psychological interventions. 

The periods around 18 months and > three years post-surgery seem particularly 

important for future research to focus on. Also, whether one-time or repeated 

intervention is necessary for this patient group is an important question to answer. 

Finally, the development and validation of screening tools to detect mental and 

weight problems at an early stage is also of great importance. If, in addition to 

weight measurement, periodic instruments for mental health screening are also 

administered in the years after surgery, psychological symptoms can be recognized 

in an earlier stage and psychological interventions can be initiated when indicated. 

These screening instruments should focus on two areas in particular; disordered 

eating behavior and depression. Regarding disordered eating behavior loss of 

control eating, binge eating and grazing are types of eating behavior that should be 

addressed in screening tools for bariatric surgery patients. A lot of screening tools 

used to assess problematic eating behaviors are developed for patients with eating 

disorders or obesity and may require tailoring for bariatric surgery patients. Also, 

these instruments need to be validated for this patient group. 

Further research and development of guidelines for psychology in bariatric surgery 

will contribute to achieving the highest attainable result for patients, both in terms 

of weight and psychological health.
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Appendix - Table overview of the 10-session CBT intervention

Overview of the 10-session CBT intervention

Session Description of topics and techniquesa Homework

1. Information and 
motivation

Treatment rationale - obesity as behavioral problem
Weight course
Cost-benefit analysis of overeating/underactivity and lifestyle changes, obstructive 
factors

Reading information about obesity
Making or complementing a cost-benefit analysis

2. Motivation and nutritional 
management

Fate or guilt - contributing factors in development of obesity that can be changed
Nutritional management - case history and normalization eating pattern
Self-monitoring – keeping an eating diary
Favorable circumstances for development of a healthy eating pattern

Making a list of changeable factors
Making a list of benefits and motivation for lifestyle changes
Eating diary

3. Nutritional and activity 
management I

Advice on daily physical activity 
History of physical activity, obstructive factors
Self-monitoring - physical activity diary
Week’s goals for eating

Making a list physical activities
Eating diary
Physical activity diary
Week’s goals

4. Nutritional and activity 
management II

Mindful eating 
Week’s goals for eating and activity

Practicing mindful eating
Eating diary 
Physical activity diary
Week’s goals

5. Cognitive restructuring I: 
introduction

Psycho-education CBT - maladaptive thinking leads to affect and behavior
Types of eating behavior (restraint, emotional, external)
Relating various cues with eating 
Alternative coping strategies (e.g. asking for support, taking a rest)
Week’s goals for eating and activity

Reading information on cognitive therapy 
Registering situations in which the problem behavior did not occur
Eating diary - also record your thoughts and feelings
Physical activity diary
Week’s goals

6. Cognitive restructuring II:  
behavioral analysis

Analysis of eating or physical activity situation with ABC modelb

Behavioral analysis of situation
Week’s goals for eating and activity

Analysing recent situations of undesirable eating behavior and of underactivity
Eating and physical activity diary
Week’s goals
Registering difficult and successful moments 

7. Cognitive restructuring III: 
constructive thoughts

Obstructive thoughts in difficult moments - replacing with constructive thoughts
Increasing credibility of constructive thoughts 
Week’s goals for eating and activity

Registering difficult and successful moments 
Practicing constructive thoughts 
Eating and physical activity diary
Week’s goals

8. Self-control

Stimulus control - diminishing probability of undesirable eating behavior by 
organization of environment (e.g. eating from a small plate)
Stimulus-response intervention - adopting alternative behaviors for urge to eat (e.g. 
taking a walk)
Response consequences - linking undesirable behavior (overeating) to negative 
consequence (e.g. cleaning)
Week’s goals for eating and activity

Making a list with self-control measures
Performing one self-control measure
Registering difficult and successful moments
Eating diary and physical activity diary
Week’s goals

9. Self-control, mindfulness, 
relapse prevention plan

Relapse prevention: potential difficult moments, behavioral alternatives and 
constructive thoughts 
Week’s goals for eating and activity

Completing a relapse prevention plan
Practicing self-control measures
Eating and physical activity diary
Week’s goals

10. Relapse prevention and 
preparation

Details of relapse prevention plan
Expectations of and preparation for (period after) surgery
Evaluation of treatment
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Appendix - Nederlandse samenvatting

Nederlandse samenvatting

Het hoofddoel van dit proefschrift was het onderzoeken van de toegevoegde 

waarde van preoperatieve cognitieve gedragstherapie (CGT) voorafgaand aan 

bariatrische chirurgie. De belangrijkste bevindingen van het literatuur overzicht 

van de effectiviteit van CGT bij bariatrische patiënten en van de gerandomiseerde 

gecontroleerde studie (randomized controlled trial; RCT) die is uitgevoerd in het 

kader van dit proefschrift zullen op een rij worden gezet. Ook worden de klinische 

implicaties besproken en aanbevelingen gedaan voor toekomstig onderzoek.

Met de toename van de prevalentie van (ernstige) obesitas, zijn er sinds 1950 veel 

verschillende behandelingen ontwikkeld om de negatieve impact van deze chronische 

ziekte, die vaak gepaard gaat met nadelige sociaal-emotionele en psychologische 

gevolgen, te verminderen. In 2008 kwam de eerste Nederlandse multidisciplinaire 

richtlijn voor diagnostiek en behandeling van obesitas uit. De afgelopen twee 

decennia is bariatrische chirurgie de meest gebruikte behandeling voor ernstige 

obesitas geworden, met goede resultaten voor de meerderheid van de patiënten. 

Tussen de 16 en 37% van de patiënten ervaart echter onvoldoende gewichtsverlies. 

Bij deze groep is er sprake van vroegtijdige stagnatie van gewichtsafname of van 

gewichtstoename in de periode na de operatie. CGT gericht op gedragsverandering 

op het gebied van eten en bewegen, en op cognitieve herstructurering zou de 

resultaten van bariatrische chirurgie kunnen verbeteren, waardoor gewichtsverlies 

beter behouden wordt op de langere termijn en de psychologische gezondheid 

verbetert. We onderzochten de toegevoegde waarde van CGT voorafgaand aan 

bariatrische chirurgie (preoperatieve CGT). Onze hypothese was dat 10 sessies 

CGT gericht op het verbeteren van eetgedrag, leefstijl en mentale gezondheid 

voorafgaand aan bariatrische chirurgie, zouden bijdragen aan een beter (behoud 

van) gewichtsverlies, vermindering van disfunctioneel eetgedrag, eetstoornissen, 

depressieve symptomen en psychopathologie, en in een verhoogde kwaliteit van 

leven, in vergelijking met de standaard voorbereidingsprocedure voor bariatrische 

chirurgie in het ziekenhuis.

Belangrijkste bevindingen
In hoofdstuk 2 werd een overzicht gegeven van de recente literatuur van zowel 

preoperatieve voorspellers van gewichtsverlies, als van de effectiviteit van CGT 

bij bariatrische patiënten. Om preoperatieve voorspellers van gewichtsverlies te 

kunnen identificeren zijn meerdere factoren onderzocht, waaronder psychiatrische 

symptomen en stoornissen, disfunctioneel eetgedrag, preoperatief gewicht en 

variaties in preoperatieve voorbereidende procedure. De belangrijkste conclusie 
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van deze studies is dat er geen eenduidige preoperatieve voorspellers zijn gevonden 

voor postoperatief gewichtsverlies. 

Wel werden er aanwijzingen gevonden dat postoperatieve factoren directer gerelateerd 

zijn aan postoperatief gewichtsverlies dan preoperatieve factoren. Postoperatief 

problematisch eetgedrag is voorspellend voor postoperatief gewichtsverlies, terwijl 

preoperatief problematisch eetgedrag dat niet is. Ook worden postoperatief 

problematisch eetgedrag (zoals controleverlies over eten), eetstoornissen 

(bijvoorbeeld eetbuistoornis) en depressie in verband gebracht met suboptimale 

gewichtsverliesresultaten, terwijl gezonder eetgedrag en betere monitoring van 

gewicht in de postoperatieve fase verband hielden met significant meer gewichtsverlies.

Studies naar de effectiviteit van psychologische interventies bij bariatrische 

chirurgie patiënten vormden een relatief nieuw onderzoeksgebied en hadden 

zich vooral gericht op CGT. De veronderstelling hierbij is dat CGT risicofactoren 

voor onvoldoende gewichtsverlies zoals verstoord eetgedrag en depressie, kan 

verminderen en gezonder gedrag en mentale gezondheid kan stimuleren. Pilotstudies 

lieten positieve resultaten zien van CGT op eetgedrag en psychosociaal functioneren. 

Een belangrijke kanttekening hierbij is dat er voor 2017, het jaar waarin deze review 

werd gepubliceerd, nog maar weinig studies uitgevoerd waren, en dat deze vooral 

gericht waren op de behandeling van eetbuien c.q. eetbuistoornis. Onze studie zou 

de eerste RCT zijn naar preoperatieve CGT bij bariatrische patiënten, maar na de 

start van ons onderzoek bleek dat er parallel door een Noorse onderzoeksgroep een 

RCT naar het effect van preoperatieve CGT werd uitgevoerd (Gade, 2014). Uit deze 

RCT kwam naar voren dat na de CGT interventie (en nog voor de operatie) bij de 

CGT groep sprake was van significante verbeteringen wat betreft depressie, angst 

en verstoord eetgedrag in vergelijking met de controlegroep. De CGT groep had 

voor de operatie ook al een groter gewichtsverlies bereikt dan de controle groep die 

geen aanvullende behandeling had gekregen. 

Samenvattend toonde de review aan dat er geen eenduidige preoperatieve 

voorspellers voor gewichtsverlies zijn gevonden en dat CGT de potentie heeft om 

risicofactoren voor slechte gewichtsverliesresultaten na bariatrische chirurgie te 

verminderen. Over de vraag of dit ook bijdraagt   aan betere gewichtsresultaten op 

de langere termijn, konden op basis van de tot dan beschikbare onderzoeken geen 

conclusies getrokken worden.

In hoofdstuk 3 werd het studie design en de methode weergegeven van de 

RCT die voor dit proefschrift is uitgevoerd. Ter illustratie van het CGT-protocol 
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dat in het onderzoek is gebruikt, werd in hoofdstuk 4 een casusbeschrijving 

gepresenteerd. De behandelsessies van het CGT protocol en de toegepaste 

interventies werden aan de hand van de behandeling van deze patiënte beschreven. 

De preoperatieve CGT behandeling droeg bij aan positieve en blijvende effecten, 

zowel direct na de behandeling, als ook nog een jaar na de operatie. De scores 

voor eetstoornispathologie, problematisch eetgedrag en depressie namen   in de 

loop van de tijd steeds verder af. Dit werd bereikt door de patiënte te ondersteunen 

bij geleidelijke leefstijlveranderingen, zoals gezonder eetgedrag en meer fysieke 

activiteit, maar ook bij het verbeteren van het sociaal emotioneel functioneren.

In hoofdstuk 5 werden de resultaten van de RCT gepresenteerd van het effect van 

de CGT direct na afronding van de behandeling en van de follow-up een jaar na de 

operatie. De resultaten gemeten na de CGT interventie toonden aan dat preoperatieve 

CGT leidde tot significant lagere scores op extern eten, emotioneel eten, depressieve 

symptomen en psychische klachten in vergelijking met de controlegroep. Dit effect van 

CGT hield echter niet aan op de langere termijn, aangezien bij de 1-jaars follow-up op 

geen van de uitkomstmaten nog significante verschillen werden gevonden tussen de 

CGT groep en de controlegroep. Deze resultaten komen overeen met die van de Noorse 

onderzoeksgroep (Gade, 2015), die ook een postinterventie-effect voor CGT vonden, 

maar geen significante verschillen bij de 1-jaars follow-up tussen de twee groepen. 

Samenvattend komen uit onze 1-jaars follow-up vergelijkbare resultaten naar voren 

als uit de RCT door de Noorse onderzoeksgroep, namelijk dat preoperatieve CGT 

bijdraagt   aan verbeterd eetgedrag en psychologisch functioneren direct na de 

interventie, maar dit effect is tijdelijk en houdt niet aan in het jaar na de operatie.

In hoofdstuk 6 werden de resultaten van de 3- en 5-jaars follow-up gepresenteerd. 

Op beide meetmomenten werden geen significante verschillen gevonden tussen de 

CGT en de controle groep. Dit gold zowel voor de primaire uitkomstmaat gewicht, 

als voor de secundaire uitkomstmaten eetgedrag, eetstoornissen, depressie, 

kwaliteit van leven en psychopathologie. Onze bevindingen sluiten grotendeels aan 

bij de Noorse onderzoeksgroep (Hjelmesæth, 2019) die vier jaar na de operatie ook 

geen verschillen tussen beide groepen vond wat betreft problematisch eetgedrag, 

angst- en stemmingsklachten, kwaliteit van leven en gewicht. Zij vonden wel een 

positief effect van CGT op gewichtsverlies voor een subgroep van patiënten met 

milde of aanzienlijke depressieve symptomen. Deze specifieke groep had vier jaar na 

de operatie significant meer gewichtsverlies na de preoperatieve CGT in vergelijking 

met de controlegroep. Dit lange termijn effect voor deze subgroep van patiënten 

met depressieve klachten is in onze studie niet bevestigd.
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Bij nadere analyse van de lange termijn resultaten voor gewicht en depressie, zagen 

we dat zowel gewichtsproblemen, als depressieve symptomen in beide groepen na 

verloop van tijd verergerden. In de periode tussen één en drie jaar na de operatie 

was er bij 10% van de patiënten sprake van een gewichtstoename van meer dan 15%. 

Tussen drie en vijf jaar na de operatie steeg dit percentage naar 25%. Bij de meting 

één jaar na de operatie had 29% van de patiënten last van depressieve klachten, 

waarvan 7% matige tot ernstige somberheidsklachten aangaf. Drie en vijf jaar na de 

operatie liep dit percentage op naar respectievelijk 44 en 42%, waarvan respectievelijk 

15% en 20% matige tot ernstige klachten rapporteerde. Dit benadrukt het belang 

van langdurige monitoring van bariatrische patiënten in de postoperatieve fase 

om negatieve veranderingen in gewicht en geestelijke gezondheid in een vroeg 

stadium te kunnen detecteren. Hierdoor kan bij verslechtering vroegtijdig worden 

ingegrepen en kan verdere gewichtstoename of verergering van psychopathologie 

mogelijk worden voorkomen.

Discussie

Deze studie onderzocht de toegevoegde waarde van preoperatieve CGT en 

toonde aan dat CGT voorafgaand aan bariatrische chirurgie de effecten van de 

operatie niet versterkt wat betreft het behoud van gewichtsverlies en geestelijke 

gezondheid op de langere termijn. We vonden wel dat in de periode tussen de start 

en afronding van de CGT de scores op extern eten, emotioneel eten, depressieve 

symptomen en psychische klachten significant meer afnamen in de CGT-groep 

dan in de controlegroep. Dit post-CGT interventie effect hield echter niet aan in de 

postoperatieve fase, aangezien er geen significante verschillen tussen de groepen 

werden gevonden één, drie en vijf jaar na de operatie.

Een mogelijke verklaring voor het niet-significante effect van de interventie zou 

kunnen zijn dat de interventie werd aangeboden aan een ongeselecteerde groep 

patiënten en niet aan de specifieke groep van 20-30% van de patiënten met 

suboptimale gewichtsresultaten, waardoor het effect van de interventie mogelijk 

werd verdund. Tot op heden hebben studies echter geen duidelijke en specifieke 

preoperatieve risicofactoren voor postoperatief gewichtsbehoud geïdentificeerd. 

Als zodanig hadden we geen indicatoren beschikbaar die voldoende specificiteit en 

sensitiviteit hadden om kandidaten voor bariatrische chirurgie te screenen om deze 

subgroep te selecteren voor de preoperatieve interventie. Een andere verklaring zou 

kunnen zijn dat de patiënt zich in de preoperatieve fase vooral richt op de operatie. 

Patiënten hebben meestal hoge verwachtingen van de bariatrische chirurgie en 
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daarom is hun focus op dat moment mogelijk minder gericht op de psychologische 

aspecten die verband houden met hun gewichtsproblemen.

In de beginperiode van bariatrische chirurgie richtte het onderzoek naar 

psychologische factoren en interventies zich voornamelijk op de preoperatieve 

fase. Op basis van de resultaten van onze eigen en andere momenteel beschikbare 

onderzoeken naar preoperatieve CGT, komen we echter tot de conclusie dat de 

preoperatieve fase niet het meest optimale moment is om psychologische interventies 

aan te bieden. Ten eerste omdat er geen langdurige effecten van preoperatieve 

CGT in de postoperatieve fase zijn gevonden, en ten tweede omdat recente studies 

hebben aangetoond dat postoperatieve factoren een directer effect hebben op 

het postoperatieve gewicht dan preoperatieve factoren. Verder onderzoek naar 

preoperatieve psychologische interventies wordt daarom niet aanbevolen.

In de postoperatieve fase vormen zowel aanhoudend als nieuw ontwikkeld verstoord 

eetgedrag een risicofactor voor suboptimale resultaten van bariatrische chirurgie. 

Verlies van controle over eten in de postoperatieve fase blijkt geassocieerd te zijn met 

het slechtste gewichtsverlies en de meeste gewichtstoename. Dit type eetgedrag 

wordt gekenmerkt door een gevoel van verlies van controle over de eetdrang en 

de subjectieve ervaring niet te kunnen controleren wat of hoeveel men eet. Door 

het gereduceerde maagvolume na de operatie bij bariatrische chirurgie patiënten, 

hoeft dit niet gepaard te gaan met objectief grote hoeveelheden voedsel. Conceição 

et al. (2014) vonden dit type eetgedrag bij 11,8% van de patiënten binnen de eerste 

24 maanden na de operatie en bij 16,9% van de patiënten na 24 maanden. Patiënten 

met dit type verstoord eetgedrag, lopen risico op substantiële gewichtstoename na 

de operatie en vormen mogelijk een subgroep die postoperatieve psychologische 

interventie nodig heeft. Ander postoperatief verstoord eetgedrag en eetstoornissen, 

zoals emotioneel eten, eetbuistoornis (BED) en snaaien/grazen worden ook 

geassocieerd met slechtere gewichtsuitkomsten. Depressieve klachten vormen 

mogelijk ook een risicofactor voor suboptimale gewichtsresultaten. Uit een 

2-jaars follow-up studie van White et al. (2015) bleek dat depressieve symptomen 

aanvankelijk afnamen na de operatie, maar na verloop van tijd toch weer toenamen. 

In de periode van 6 en 12 maanden na de operatie waren deze postoperatieve 

depressieve symptomen geassocieerd met slechtere gewichtsverlies resultaten, 

maar 24 maanden na de operatie voorspelden de depressieve klachten echter niet 

het gewichtsverlies.

Tot nu toe hebben vijf onderzoeken positieve resultaten laten zien voor 

postoperatieve interventies gericht op het verlies van controle over eten, depressieve 
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symptomen, symptomen van voedselverslaving en gewichtsproblemen. Een 

recente gerandomiseerde studie van Grilo et al. (2022) toonde aan dat 12 sessies 

postoperatieve begeleide zelfhulp, zowel CGT als gedragstherapie, geassocieerd 

waren met een verminderde frequentie van verlies van controle over eten en 

een bescheiden gewichtsverlies na de interventie. Na twee jaar was er echter 

sprake van een significante gewichtstoename. Nijamkin et al. (2013) vonden 

in een RCT dat patiënten die zes sessies CGT kregen aangeboden gericht op 

gedragsverandering en motivatie significant lager scoorden op depressie. Deze 

stemmingsverbetering was geassocieerd met een significant lager gewicht 12 

maanden na de operatie in vergelijking met de controlegroep. Cassin et al. (2020) 

vonden in een gerandomiseerde studie 15 maanden na de operatie dat bij patiënten 

met symptomen van voedselverslaving, deze symptomen afnamen na zes sessies 

telefonische CGT. Deze groep rapporteerde ook meer gewichtsverlies dan patiënten 

zonder symptomen van voedselverslaving, hoewel het verschil in gewicht tussen de 

groepen niet significant was. In een pilotstudie vonden Beaulac en Sandre (2015) 

dat een postoperatieve CGT-groep van acht weken voor patiënten met stagnerend 

gewichtsverlies en aanpassingsproblemen na de operatie, verbeteringen liet 

zien in het welzijn en een afname van psychologische symptomen en angst. De 

gevonden verschillen waren statistisch gezien echter niet significant. Sockalingam 

et al. (2017) onderzochten in een pilot studie een telefonische CGT-behandeling van 

zes sessies welke werd aangeboden zes maanden na de operatie. De resultaten 

toonden significante verminderingen in eetbuien, emotioneel eten en stemmings- 

en angstsymptomen na de behandeling. Er werd echter geen significant verschil in 

gewicht gevonden in de periode tussen 6 en 12 maanden na bariatrische chirurgie. 

Momenteel voeren deze onderzoekers een gerandomiseerde studie uit naar de 

effectiviteit van deze interventie (Sockalingam, 2022). In een systematische review 

van David et al. (2020) stellen de onderzoekers dat postoperatieve psychologische 

interventies effectiever zijn dan preoperatieve interventies voor het verbeteren van 

gewichtsverlies na bariatrische chirurgie. Er zijn echter wel aanwijzingen dat deze 

resultaten vooral op korte termijn optreden, maar niet behouden blijven op langere 

termijn, waardoor er mogelijk boostersessies of vervolgbehandeling nodig zijn om 

dit effect vast te houden.

Een belangrijke kwestie met betrekking tot postoperatieve interventies is welk moment 

na de operatie het meest optimaal is om dergelijke interventies aan te bieden. 

Het huidige bewijs geeft aan dat de beste timing voor psychologische interventies 

vroeg in de postoperatieve fase is, wanneer de eerste tekenen van stagnatie van het 

gewichtsverlies of geestelijke gezondheidsproblemen optreden. In de postoperatieve 

fase zijn patiënten waarschijnlijk meer gemotiveerd voor gedragsverandering 



Appendix - Nederlandse samenvatting

124

en vroegtijdige psychologische interventie zou verdere verslechtering van de 

geestelijke gezondheid of gewichtstoename kunnen voorkomen. Hindle et al. (2017) 

vonden dat het verloop van het gewichtsverlies kort na de operatie de resultaten 

van gewichtsverlies in de eerste twee jaar na de operatie voorspelden. Le Foll et al. 

(2020) vonden dat de periode rond 1,5 jaar na de operatie de eerste kritieke fase 

is vanwege gewichtstoename bij mannen en verminderde kwaliteit van leven bij 

vrouwen. Onderzoek naar postoperatieve psychologische interventies heeft zich tot 

nu toe vooral gericht op de periode tot twee jaar na de operatie, terwijl de resultaten 

van ons onderzoek wijzen op gewichtstoename en verslechtering van de geestelijke 

gezondheid tussen drie en vijf jaar na de operatie. Het is daarom belangrijk dat 

toekomstige studies zich richten op deze langere termijn na de operatie. Wellicht is 

het nodig om psychologische interventies niet eenmalig en kortdurend aan te bieden, 

maar herhaaldelijk en/of intensiever in de verschillende fasen na de operatie.

Samenvattend laten de onderzoeken tot nu toe naar postoperatieve interventies 

zien dat deze effectief zijn in het verminderen van verstoord eetgedrag en depressie. 

Sommige onderzoeken tonen aan dat er ook meer gewichtsverlies is op korte termijn. 

Om deze resultaten echter te behouden op langere termijn kan vervolgbehandeling 

nodig zijn.

Sterke punten en beperkingen
Het sterke punt van dit proefschrift is dat het relatief nieuwe gebied van CGT bij patiënten 

die bariatrische chirurgie hebben ondergaan op verschillende manieren is verkend. 

Recente literatuur is onderzocht, waarmee een overzicht werd gegeven van voorspellers 

van postoperatief gewichtsverlies en de effectiviteit van CGT bij deze patiëntengroep 

(hoofdstuk 2). Een CGT-protocol van tien sessies, gebaseerd op de behandeling van 

obesitas en aangepast voor bariatrische chirurgie patiënten, werd ontwikkeld en 

getest in een gerandomiseerde studie (hoofdstuk 3 en 4). De gerandomiseerde studie 

omvatte follow-up metingen op lange termijn tot vijf jaar na de operatie en betrof een 

relatief grote steekproef van patiënten die bariatrische chirurgie hadden ondergaan, 

met minimale exclusie criteria (hoofstuk 5 en 6). De response percentages waren op 

alle meetmomenten hoog, voor zowel de CGT- als de controle groep. Gezien de lange 

follow-up periode van drie en vijf jaar kan dit ook als een sterk punt van de studie 

worden beschouwd. Een ander sterk punt is de hoge therapietrouw in de CGT-groep, 

waarbij patiënten gemiddeld 8,5 van de 10 sessies voltooiden.

Er zijn ook een aantal beperkingen waarmee rekening moet worden gehouden. In 

de gerandomiseerde studie werd de CGT-groep vergeleken met een groep die de 

reguliere voorbereidingsprocedure voor bariatrische chirurgie in de ziekenhuizen 
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kreeg, en niet met een actieve controlegroep. De gevonden resultaten zouden 

theoretisch gezien gerelateerd kunnen zijn aan een verschil in dosering van 

preoperatieve interventies tussen de CGT en de controle groep, maar het doel van 

de studie was om te onderzoeken of CGT een aanvullend effect had bovenop dat 

van de reguliere voorbereiding op de operatie. De tweede belangrijke beperking is 

dat de interventie mogelijk te breed is ingezet. De CGT interventie werd aangeboden 

aan alle patiënten en niet aan een subgroep, terwijl slechts 30% van de patiënten 

postoperatief problemen met gewichtsverandering ervaart. Vanwege het ontbreken 

van specifieke preoperatieve risicofactoren voor postoperatieve gewichtsproblemen 

hadden we echter geen criteria voor het selecteren van een subgroep van patiënten 

om daarmee (potentieel) de effectiviteit van de interventie te verhogen.

Klinische relevantie en aanbevelingen voor toekomstig onderzoek
De klinische relevantie van het optimaliseren van de resultaten van bariatrische 

chirurgie is duidelijk, aangezien het om grote aantallen kwetsbare patiënten gaat 

en suboptimale resultaten op het gebied van gewicht en geestelijke gezondheid 

relatief vaak voorkomen. Alleen al in Nederland worden jaarlijks duizenden operaties 

uitgevoerd en de kosten voor medische en geestelijke gezondheidsproblemen 

gerelateerd aan obesitas en heroperaties zijn hoog.

Richtlijnen voor psychologische screening en interventies bij bariatrische chirurgie 

missen tot op heden wetenschappelijke bewijskracht, omdat de evidentie tot nu 

toe laag tot zeer laag is. Dit hangt samen met het beperkte aantal onderzoeken, 

de diversiteit aan gebruikte interventies en uitkomstmaten en methodologische 

beperkingen in de onderzoeken. Daarnaast worden de meeste studies gekenmerkt 

door het betrekken van alle patiënten die bariatrische chirurgie ondergaan, zonder 

een selectie te maken van patiënten die het meeste baat kunnen hebben bij een 

psychologische interventie. Interventies kunnen effectiever blijken te zijn wanneer ze 

worden aangeboden aan een geselecteerde patiëntenpopulatie.

Om conclusies te kunnen trekken over de meerwaarde van psychologische 

interventies in de postoperatieve fase gericht op het optimaliseren van 

gewichtsverlies en mentale gezondheid, is meer onderzoek nodig. Toekomstige 

studies zouden moeten onderzoeken welke subgroepen het meeste baat hebben 

bij welke psychologische interventies, waaronder -maar niet uitsluitend- CGT. 

Hoewel we slechts gedeeltelijk inzicht hebben in subgroepen die meer risico lopen 

op suboptimale gewichtsresultaten, lijken patiënten met verstoord eetgedrag (met 

name verlies van controle over eten) en depressie de meest voor de hand liggende 

subgroepen waar toekomstig onderzoek zich op zou kunnen richten.
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Een ander belangrijk doel voor toekomstig onderzoek is om te onderzoeken 

welke periode het meest optimaal is voor het aanbieden van postoperatieve 

psychologische interventies. Vooral de periodes rond anderhalf en drie jaar na de 

operatie lijken van belang voor toekomstig onderzoek. Ook de vraag of eenmalige 

of herhaalde interventie nodig is voor deze patiëntengroep is belangrijk om verder 

te onderzoeken.

Ten slotte is ook de ontwikkeling en validatie van screeningsinstrumenten om 

mentale en gewichtsproblemen in een vroeg stadium op te sporen van groot belang. 

Als in de jaren na de operatie naast gewichtsmeting ook periodieke instrumenten 

voor screening van de mentale gezondheid worden ingezet, kunnen psychische 

klachten eerder worden herkend en psychologische interventies op indicatie worden 

ingezet. Deze screeningsinstrumenten zouden zich in het bijzonder op twee gebieden 

moeten concentreren, te weten verstoord eetgedrag en depressie. Met betrekking 

tot verstoord eetgedrag zijn verlies van controle over eten, snaaien en eetbuien 

typen eetgedrag waar screeningtools voor patiënten met bariatrische chirurgie 

zich op zouden kunnen richten. Veel screeningsinstrumenten die worden gebruikt 

om problematisch eetgedrag te beoordelen, zijn ontwikkeld voor patiënten met 

eetstoornissen of obesitas en moeten mogelijk worden aangepast voor bariatrische 

chirurgie patiënten. Ook moeten deze instrumenten gevalideerd worden voor  

deze patiëntengroep.

Verder onderzoek en ontwikkeling van richtlijnen voor psychologische screening 

en interventie bij bariatrische chirurgie, zal bijdragen aan het bereiken van het 

hoogst haalbare resultaat voor patiënten, zowel qua gewicht als wat betreft  

psychische gezondheid.
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