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Abstract

Introduction Surgery is the most effective treatment for morbid obesity, to lose weight and
reduce the associated comorbidities. Despite the effectiveness of bariatric surgery, post-bariatric
patients are not always able to maintain the essential behavioral change and may gain weight as a
result. An important aspect in behavior change is altering problematic eating behavior. Patients
may show problematic eating behaviors when they experience negative emotions, as well as

when they are in a certain environment or doing certain activities.

Objective There is a widespread agreement across research that there is a relationship between
emotion, environmental factors, and eating behavior in the obese population. The current study
aims to learn more about this association in post-bariatric patients. Besides that, this study aims
to examine multiple eating behaviors. It is crucial to understand the factors that drive poor eating
behavior after bariatric surgery in order to decrease or avoid problematic eating behavior and

weight regain.

Method In this Experience Sampling Study (ESM) post-bariatric patients 1 to 5 year after
surgery (N = 5) recorded their emotions, environmental factors, and problematic eating behaviors
at 6 stratified semirandom intervals daily for a time period of two weeks through the use of a
smartphone application. At the start, the demographic data were collected once. For the analyses,

a linear mixed model was used with a random intercept.

Results The results do not support the hypothesis that emotions (stress, sadness, boredom, and
relaxedness) and contextual factors (being at home and watching TV) influence eating behavior
(craving, binge eating, grazing and dietary relapse) in post-bariatric patients (p > .05).
Problematic eating behavior occurred barely. Dietary relapse happened 5.20 (SD = 2.77) times,
grazing happened 2.2 (SD = 2.68) times and binge eating 0.4 (SD = 0,55) times during the study
period of 14 days.

Conclusion Analysis of the data showed that there was no relationship between emotions,
contextual factors, and problematic eating behaviors. The participants barely showed problematic
eating behavior, which might be explained by attending follow-up care. Future research should

focus on higher compliance to the ESM study and a bigger study sample.
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Introduction

Obesity and Treatments

The prevalence of overweight and obesity has been dramatically increasing over the
years, and obesity has become a worldwide epidemic. In 2016, more than 1.9 billion adults aged
18 years and older were overweight, and 650 million of these adults suffered from obesity (1). In
the Netherlands more than 50 percent of the population has overweight or obesity (2). Obesity is
a disease that involves an excessive amount of body fat, caused by gaining more energy than the
body is losing via the metabolic system and physical activity (3). The Body Mass Index (BMI) is
used to categorize obesity. Overweight is defined as a BMI of 25 kg/m 2 or higher, obesity as a
BMI of 30 kg/m 2 or higher and severe obesity as a BMI of 40kg/m 2 or higher. Obesity is caused
by multiple factors, like genetic factors, diet, metabolism, physical activity, and the influence of
the social environment (4). Overweight and obesity comes with a range of serious health
problems, chronic diseases, and comorbidities, like type 2 diabetes, hypertension, gastrointestinal
disorders, types of cancer, dyslipidemia, sleep apnea and cardiovascular diseases (5). Obese
patients have an increased risk of mortality and morbidity, compared to patients with a healthy
weight (6,7). Body weight reductions of even 5 to 10% are related with a considerable reduction
in chronic disease risk factors (4). Therefore, treatment of obesity is a crucial step to lose weight

and reduce obesity-related comorbidities (8).

Various non-surgical treatments help with effective weight loss, but often patients regain
90 to 95% of their weight within two years after these treatments (5,9). The first-line therapy for
obesity begins with dietary therapy and the restriction of calories. In addition to creating a calorie
deficit, exercise plays an essential role in reducing fat storage and is a commonly used strategy to

treat obese patients (6). Pharmacotherapy is suggested for patients who have medical risks or
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chronic diseases because of their obesity, as well as for weight management. Surgery is indicated
when the lifestyle interventions and other treatment options have not proven effective. To be
eligible for surgery, patients must be classified with severe or morbid obesity (BMI1>40kg/m 2) or
severe obesity (BMI>35kg/m 2) with related comorbidities. In the Netherlands, the following
surgeries are performed, namely: Roux-en-Y gastric bypass surgery, mini gastric bypass surgery
and a gastric sleeve surgery (see figure 1) (10). Most patients lose about 70 to 80 percent of their
overweight body weight after a bariatric bypass surgery and 60 percent of their overweight after
a gastric sleeve surgery (11). Currently, bariatric surgery is the most effective method of long-
term weight loss in obese patients (12). An effective bariatric surgery outcome is one that
achieves a loss of 50 to 70% of excess weight or a reduction of 20 to 30% of the patient's
baseline weight, or a BMI below 35 kg/m 2 (13,14). Surgical treatment can increase weight loss,
improve the quality of the patients’ life, achieve proper control or potentially remission the
comorbidities related to obesity and increases life expectancy (10,15). However, not all patients

experience optimal weight outcomes and the additional health benefits of bariatric surgery (16).
Figure 1

Bariatric surgeries performed in the Netherlands
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Weight Regain Post-Bariatric Surgery

Despite the success of surgery for bariatric patients, post-bariatric patients are not always
able to maintain the required behavioral change and may acquire weight regain as a result.
Weight regain happens in approximately 20 to 40% percent of the patients after bariatric surgery
(14,17,18) . Losing weight is easy during the first couple of months or years because it is
anatomically not possible to eat regular portions shortly after surgery. However, as the weight
stabilizes after 12 to 24 months, patients experience more difficulties with weight maintenance
because they can eat more and the risk of weight gain increases (19-21). The success of bariatric
surgery and prevention of weight regain depends on the patient's commitment to certain
behavioral changes. To fully benefit from the acquired surgical weight loss and prevent weight
regain, patients need to learn how to deal with emotions, stressful situations, new exercise
patterns, environmental control, nutritional optimization and decrease the reliance on food to
cope with emotions (22). To achieve acquired surgical weight loss and maintain this after
bariatric surgery patients receive help from health care professionals during their post-operative
follow-up care in changing eating habits and what is needed to change them for a lasting weight
regain (23). Weight regain can lead to recurrence of obesity related comorbidities and can reduce
the quality of life of the patient (24). Besides that, weight regain also causes recurring costs that
are associated with weight regain and the treatment of persistent obesity and the costs of obesity

associated conditions (25).
Factors That Have an Influence on Weight Regain Post-Bariatric Surgery

There are multiple factors that have an influence on weight regain after bariatric surgery,
for example: hormonal and metabolic disbalance, physical inactivity, problematic eating

behavior and the environment. However, identifying these factors remain difficult due to the



complex nature and variety of mechanism and characteristics of the patients that influence
bariatric surgery (26). First, hormonal, and metabolic disbalance is one of these influences and is
caused by anatomical exclusion of the forestomach during the surgery which leads to hormonal
changes, which lead to weight maintenance on the short-term. Furthermore, due to lower
stomach capacity after the surgery, decreased appetite, and greater satiety, caused by the
hormonal and metabolic changes discussed above, bariatric surgery reduces calorie intake in the
immediate postoperative term (27). However, after 1 to 2 years, calorie intake increases due to
stomach growth and adaptive changes in gut and adipocyte hormone levels such as ghrelin and
leptin. Which can lead to weight regain in the longer-term (28). Second, eating behavior is
implicated in weight regain after surgery. Calorie intake and diet non-adherence gradually
increases in some patients, contributing to weight regain. Other patients continue with their pre-
surgical eating patterns, this can lead to difficulties with weight maintenance and consequently
weight regain. Besides that, problematic eating disorders can play a significant role in weight
regain (29,30). The likelihood of weight regain following bariatric surgery has been linked to
problematic eating behaviors such as grazing and binge eating disorder, night eating syndrome,
postsurgical eating avoidance disorder, craving, and eating disorders not otherwise defined (31).
Third, physical inactivity is associated with weight regain after bariatric surgery (32). Although
most of the patients increase their activity, some remain inactive. Studies show that some
patients are even less active after surgery than they were before the surgery (33). Fourth, mental
health influences weight regain. Psychological factors may affect weight regain by decreasing
motivation or preventing compliance with food, physical exercise, and other weight-loss-
maintaining activities (34). Moreover, some patients use food to cope with their mental health or

with emotions and then get entangled in certain eating behaviors. Last, the environment the



individuals are in, also plays a significant role in eating behavior. For example, distractions that
interfere with eating and self-control (e.g., watching television, conversing with others at the
table) may also contribute to greater consumption of unhealthy meals, through suppression of
taste perception. It is widely established in the literature that social interactions increase calorie

intake (i.e., eating more in the presence of others) (35).

Emotion and Problematic Eating Behavior

Not being able to cope with emotions can cause problematic eating behavior (36). It is
believed that individuals exhibit different behaviors to control their emotions, an important
regulator for this is consuming food (37). Individuals change food choice and quantity as a
regulator to cope with emotions. Increasing the amount of food an individual ingests as a
response to negative emotions is seen as a coping technique that temporarily reduces the negative
emotion (38). It is commonly acknowledged that human eating behavior alters in response to
variations in emotional arousal (anxiety, anger, joy, depression, sadness and other emotions).
However, generalizations regarding these associations are difficult since the relationship between
eating and mood varies during the day and depends on the individual's qualities and the unique
emotional state (39). To capture the real depth and complexity of emotions, it is necessary to
distinguish between distinct positive and negative feelings (40). Early research has been done on
emotion and its influence on eating behavior, however, at that time the influences of different
emotions were hardly considered and have been studied primarily as positive or negative affect
(41,42). Besides that, it is unknown when emotions cause increased, reduced, or unchanged
eating, as well as what the primary triggers of variations in food intake are (43). There are
several emotions that can all have a different influence on problematic eating behavior, this is

discussed in the next paragraphs.



Feeling stressed and Binge Eating

Binge eating is described in the Diagnostic and Statistical Manual of Mental Disorders
(DSM), 5th edition as overeating, and is characterized by frequent eating episodes where the
individual eats a massive amount of food in a short period of time (44). Binge eating disorder is
the most common problematic eating behavior in the bariatric population and occurs in 29% of
the post-bariatric patients (30). Individuals binge eat in reaction to both negative emotions, like
stress, and the availability of food-related signals in the environment. Stress is known as a cause
of obesity and binge eating disorder. Multiple studies suggest that individuals begin binge eating
when they face stress or emotional stimulation, either to divert from that emotional state, or as a
coping technique against the unpleasant feelings (45,46). Stress can cause certain eating
behaviors, depending on the type of stressor or the personal characteristics of the patient, stress
can cause either reduced or increased food intake (47). Individual differences in increases in
negative mood in response to stressors are significantly related to greater food consumption and
a lesser likelihood of controlled eating (48). Another study indicates that women are more likely
to eat sweet and fatty foods when stressed (49,50). Multiple studies did research on stress and
binge eating or overeating. However, no real-life data has yet been collected on post-bariatric

patients.

Feeling Sad and Grazing

Grazing is the repeated consumption of smaller amounts of food over an extended period
with an accompanying sense of a lack of control over this eating. Grazing has been increasingly
recognized as an important eating behavior associated with obesity (51). For this target audience
(1 to 5 years post-bariatric surgery) it is physically more achievable than massive binges due to

the restricting impact of bariatric surgery (29). Stress, boredom, and mental discomfort are



10
common triggers for grazing, which is exacerbated by "mindless eating” while watching
television, surfing the internet, or attending social activities. A meta-analysis study found that the
prevalence of grazing was 17 to 47%, while the prevalence of weight regain was 47% in patients
who graze and the latter is related with considerably less weight loss following surgery or higher
weight regain at longer term follow-up (18,52). In both men and women, external (a heightened
proclivity to consume in reaction to environmental signals, such as the sight or scent of food) and
emotional eating were found to be positively linked with grazing (53,54). According to research,
grazing may represent individuals' attempts to manage unfavorable emotional states. The
existing research implies that grazing may be a clinically relevant form of overeating related to
binge eating, weight gain, and poor treatment success for obesity (55). Despite the fact that
grazing has been identified as a high-risk behavior for weight gain, it has gotten little attention in
research studies (52). Most of the research available consists out of quantitative method. For
example a quantitative study shows that the participants found themselves grazing as a

distraction from the current emotional mood they were in at that moment (56).

Feeling Relaxed and Craving

Craving food is the uncontrollable desire for specific food items, especially sweet and
savory foods. Post-bariatric patients call craving ‘head hunger.” Food cravings occur commonly
after post-bariatric surgery and are predictors of dietary relapse and weight regain. A quasi-
prospective study found that only 10% of the post-bariatric patients did not experience craving
(57). Post-bariatric patients experienced cravings when they were at home or around others,
cravings were not connected to a negative feeling or hunger (58). Only a few studies have looked
at how changes in food cravings following surgery affect post-operative weight reduction, even

though food cravings have been linked to weight return in non-bariatric patients (59). In addition,
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bariatric surgery itself makes it harder to satisfy desires by eating the craved food, but it is
unclear how long this constraint will last (58). Positive emotions like happiness or relaxation
have not yet been researched in the post-bariatric population; craving has only been studied in

connection to negative feelings thus far (60).

Feeling Bored and Dietary Relapse

Dietary relapse is defined as a return to former eating and exercise habits, which is often
accompanied with considerable weight regain. It is common for individuals who lost weight to
slip back into old behaviors and their weight slowly increases. In this study we talk about lapses,
this means that there is a short and small slip in weight loss efforts (e.g. a single setback, a
mistake) (61). Another negative emotion that has not been often examined but may also be an
important contributor to emotional eating, is boredom (62). Recent studies imply that, unlike
some other negative emotions, eating in reaction to boredom may be a meaningful-regulation
response, unlike other negative emotions. Research shows that the feelings of loneliness and
boredom show an increase in eating, although there is not much of difference between
individuals with obese and normal weight. It was expected that obese individuals will eat more
food if presented with a boring assignment rather than an exciting job. Especially the frequency
of eating is higher in bored obese patients, in comparison to the non-obese (63). Additionally,
another study found that bariatric patients acknowledged eating more frequently while bored
than when feeling other negative emotions, implying that therapies focused on combating
boredom may be crucial to post-surgical success (64). A behavioral diary study concluded that
when individuals experienced boredom they would eat more and food with a greater energy
intake, as well as more fat and carbohydrates (65). Another research found that higher food

consumption and higher craving was reported during boredom (66). Multiple studies conclude
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that boredom causes problematic eating behavior, however the specific eating behavior ‘dietary

relapse’ is not yet studied in post-bariatric patients 1 to 5 years after surgery (67)

Contextual Factors and Eating Behavior

As stated before, there are multiple factors that have an influence on eating behavior.
Contextual factors are characteristics of the environment that influence the behavior. Overweight
and obesity are significantly influenced by the environment (68). There is no complete
understanding of contextual factors associated with obesity and weight regain or weight
maintenance. There has been little consideration given into whether contextual factors like
location and the presence of other individuals, can predict weight loss success by influencing
postoperative behavioral compliance (69). The following characteristics are considered

contextual factors in this study: situational factors (activities) and location type (68).

Situational factors

Previous research has shown that situational factors can stimulate desires and behaviors
even when an individual wishes to eat or drink less (70). Distractions that impair one's focus on
eating and ability to self-monitor intake (e.g., television viewing, conversing with dining
companions) can lead to increased palatable food consumption (35). Besides that, when
participants are working or engaging in other activities, this would take the place of eating and
can result in less inappropriate eating. An interview study did research on situational and social
factors that influence eating behavior in overweight individuals. Dietary relapses tended to occur
in this population during certain activities, such as socializing, relaxing, and working (71). In
addition, an Ecological Momentary Assessment (EMA) study, studying young adults showed
that eating occasions commonly occurred while being alone, actively consuming food a less

positive coping response that increased risk of dietary relapse (39,72). Problematic eating



13
behavior in situational factors has been studied in different populations but remains unexplored

in the post-bariatric population. Therefore, this is explored further in this study.

Location type

The physical environment influences eating through affecting food access and
availability as well as perceived norms about eating practices (73). Food is everywhere, and the
majority of what is offered is unhealthy. People's eating habits might be influenced by their
environment. This can eventually lead to people being overweight (74). Besides that, the amount
to which people are enticed to make unhealthy food choices is determined by environmental
variables such as food availability and "internal™ ones such as how people make food decisions
(74). A prospective study showed that individuals were binge eating more than 50% of the time
when they were eating in restaurants (75). Besides that, an ESM study concluded that
participants made more unhealthy food choices when eating out-of-home and caused dietary
relapse (76). An experimental study showed that overweight men ate more calories when dining
in a restaurant than at home (77). On the contrarily, a quasi-prospective study, concluded that
62% of craving occurred when post-bariatric patients were at home (58). Another EMA study,
showed that being in a location where food is likely to be present (at home) increased the risk of
dietary relapse (72). Studies show that individuals eat more when eating out, however this has
not been studied yet in the post-bariatric population. Besides that, there is also little to be found

about problematic eating behavior when bariatric patients eat at home (50).
Objective of the Current Study

Among different studies, there is thus a general consensus that there is a relationship
between emotion, contextual factors and eating behavior in the obese population (68). The

existing studies on this topic are mainly done by review, interview or experiment studies, this
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can give error and bias. Besides that, existing studies give contrasting findings in the relation
between emotion, contextual factors and eating behavior. In addition, little research has been
done on these factors in post-bariatric patients. Due to significant variation in study methods of
assessing eating behavior, types of problematic eating behavior measured and time of
postoperative follow-up, it is unclear if emotional eating behavior is affected after bariatric
surgery (78). Currently, there is a lack of ecological data and longitudinal data on these factors.
Ecological data is data gathered by following patients in their daily lives, which makes the study

more ecological valid (46).

The current study is conducted to better understand the relationship between emotions,
contextual factors and problematic eating behavior in post-bariatric patients. It is critical to
understand the factors that influence problematic eating behavior following bariatric surgery so
that problematic eating behavior can be reduced or avoided. To examine this, the Experience
Sampling Method (ESM) method is used. ESM is a study design that could overcome some of
the described limitations in previous studies. This method can be used to monitor the feelings
and behavior of patients after bariatric surgery and collects ecological data (79). The use of ESM
removes many sources of bias and also capitalizes external validity (80). In addition, it also has

been shown that ESM can be a valuable tool for research on eating disorders (81).

The following hypotheses have been formulated, which can be answered by means of the

data from the ESM study.

Hypothesis 1 — When post-bariatric patients feel stressed, they are more likely to binge eat in

comparison to post-bariatric patients who do not feel stressed.

Hypothesis 2 — When post-bariatric patients feel sad, they are more likely to graze.
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Hypothesis 3 — Post-bariatric patients who feel relaxed, will have less craving for specific food in

comparison to post-bariatric patients who do not feel relaxed.

Hypothesis 4 — Post-bariatric patients who are bored, consume more food that is likely to be

negative to their weight than post-bariatric patients who are not bored.

Hypothesis 5 — Post-bariatric patients who are at home, are more likely to consume food that is

negative for their weight than post-bariatric patients who eat outside of the house.

Hypothesis 6 — Post-bariatric who are watching television, are more likely to overeat in

comparison to patients who do not watch television.

Figure 1

Visualization of the hypotheses
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Setting and treatment
Follow-up care is crucial to maintain the outcome of bariatric surgery. However, each
hospital has different follow-up care and treatment for obesity. This current study was done at

ZGT. This hospital has a dedicated obesity center where patients are treated by a
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multidisciplinary team. The following paragraphs tell more about the treatment and follow-up

care (at ZGT).

Post-Operative Care

To reduce the likelihood of weight regain or to keep managing comorbidities that are
related to obesity, patients should receive proper follow-up care. A multidisciplinary team
comprising a dietician, physiotherapist and psychologist should offer treatment to help patients
through the adjustment to life after bariatric surgery and may prevent weight regain (82). Eating
patterns and physical activity habits need to be permanently modified to lose weight and keep it
off. Therefore, longitudinal follow-up care is important preferably for at least 5 years post-

bariatric surgery (83).

Adherence to post-bariatric follow-up care is poor. A systematic review study showed
that less than 3% of the bariatric studies included more than 80% of long-term follow-up (84,85).
Inadequate adherence to follow-up treatment has been identified as a factor in the development
of problems following bariatric surgery, for example weight regain, dietary relapse and
nutritional deficiencies (86). Patients' health suffers as a result of missed medical appointments.
Missing visits might result in a delayed identification of difficulties, the loss of a support

network, and a lack of reinforcement to adhere to the treatment plan (87).

Current Treatment at ZGT

Yearly approximately 12.000 patients undergo bariatric surgery in the Netherlands, 600
of which in Ziekenhuis Groep Twente (ZGT) Hengelo and Almelo (88). ZGT currently has three
surgical treatment for patients with obesity. The patient must meet a few criteria before they are

screened and thus can be admitted to surgery. The first condition is that the BMI must be
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between 35 and 40 kg/m? with one obesity-related comorbidity or minimal 40 kg/m?. The second
condition is that the patient is willing to participate in the post-surgery counseling program and
to change eating habits and exercise patterns under the guidance of a dietician and physical
therapist. The third condition is that the patient is older than 18 years old. The last condition is
that the patients already suffer from obesity for five years and tried multiple times to lose weight,
without success (89). When the patient meets the criteria, the patient is screened. During a
multidisciplinary consultation, the most appropriate treatment is discussed with the obesity
nurse, the surgeon, the medical psychologist and the dietician. Before the surgery the patients are
screened again and have a personal conversation with the surgeon or obesity nurse about the
bariatric surgery. Before the surgery the patients have a mandatory group meeting led by the
dietician and physical therapist. The surgery will take place approximately four weeks after this

group meeting (90).

Post-Operative Care at ZGT

Strengthening adherence to lifestyle changes and maintenance of weight loss after
bariatric surgery often requires regular contact with an obesity management center and lifetime
follow-up (91). At ZGT Hengelo patients receive follow up care one week post-bariatric surgery.
Group meetings are organized after bariatric surgery and take place until around a year and a half
after the surgery. The follow-up care at ZGT is multidisciplinary. First, the nurse calls the patient
one week post-bariatric surgery to plan the follow-up care appointments and to ask how the
patient is doing. Second, a dietician provides four mandatory group meeting were the patient is
educated about proteins and vitamins (92). The guidance of the dietician is mainly for learning
different eating patterns. The patient will gain insight into their eating habits and what it takes to

change them for long lasting weight loss. Besides that, the patients receive tools to deal with
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stressful situations and learn coping strategies to handle emotions, by not indulging in
problematic eating behavior (23). Third, the psychologist hosts five optional group meetings
about eating habits, coping with stress, motivation and relapse prevention. Fourth, the
physiotherapist has two meetings where patients learn the guidelines of physical activity and get
training on fitness equipment (92). Fifth, the patient has a telephone consultation with the
surgeon 7 weeks after surgery for evaluation. Lastly, the patient has a yearly consult with the
nurse specialist, where general questions are asked about the patients, eating behavior, physical
activity, protein, vitamins and complications. Besides that, patients receive laboratory tests
during the consultation with the nurse specialist to examine the deficiencies of vitamins and
minerals. Furthermore, the follow-up care program from the hospital is transferred to the general

practitioner after 5 years (92). The follow-up care program is visualized in figure 2.

Figure 2

Follow-up care post-bariatric surgery until 5 years after surgery
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Method

Participants and Setting

This two week longitudinal study was carried out at the Ziekenhuis Groep Twente (ZGT)
Hengelo. In this research there was a specific target group: patients who had bariatric surgery
one to five years after the surgery. Purposive sampling was used to gain participants for the
study. The inclusion criterium for the participants in this study was: (1) the patients had bariatric
surgery between 2017 and 2021. The exclusion criteria for this study were: (i) involvement in a
diet or intervention program or behavioral treatment after bariatric surgery that is outside the
scope of regular care after bariatric surgery, (ii) insufficient command of the Dutch spoken and
written language, (iii) not capable to fill in the self-reports during the day time and (iv) not in

possession of a smartphone that supports the ESM application.

Design and Procedure

Before this longitudinal study started, the study protocol obtained approval of the BMS
ethics committee of the University of Twente (#220552) and the local medical ethics committee
of the hospital (registration number 2020-48). In addition, informed consent was acquired from

the participants before any study-related activities were started.

The recruitment of participants began during yearly one-on-one consults with the
physician assistant at the ZGT hospital eligible patients were informed about the study and have
been asked to participate in the study. During these consults patients received a flyer (see
appendix A) with a QR code. The QR led to the information about the study and informed
consent in the program ‘Qualtrics’. Furthermore, participants filled in their demographics in the

Qualtrics program (see appendix B). After the patients received the flyer they had one week to



20
think about whether they would want to participate. Patients who had not signed up for the study

were called to motivate them to still join the study.

Patients were informed by phone or email about the use of the application: Ethica Data.
In addition, patients received a manual through email (see appendix C) with information about
installing the app, setting notifications for the ESM study and making an account for the Ethica
Data app. If necessary, the patient was helped to install the app. Before starting the study,
patients got a notification in the Ethica Data app that by starting the study they agree to
participate. On the first day after signing up, all participants received the demographics
questionnaire (see ) in the Ethica Data app. The combination of both questionnaires
(Ethica Data app and Qualtrics), ensures linking the patients to the correct data in the study.
Through the Ethica Data app, participants completed daily self-reports. For the self-reports a
semi-random sampling scheme was used, where assessments are randomly generated within
multiple predefined time intervals. In the next 14 days, they received the questionnaire 6 times a
day from 08:00 in the morning until 21:30 in the evening. The choice of 14 days of data
collection is in line with other studies that use ESM, studies that use several measurements per
day should last between 3 days and 3 weeks (93). Participants were asked to fill in the
questionnaire as soon as possible after receiving the notification from the Ethica Data app. When
the self-report was not filled in, in a time slot of 5 minutes, the participant received a one-time
reminder notification to increase the compliance. The self-reports remain available for 15

minutes after the notification. The complete measurement design is visualized in Figure 3.

On day three of using the Ethica Data app the participants were called to ask if they had
any questions or needed help. After one week the participants were called to check if everything

went smoothly and if there were any problems. Besides that, during the phone call they were
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motivated to keep up the good work and continue the study for one more week. Participants were
notified by WhatsApp after 1 day of uncompleted self-reports and were contacted by phone after
three days of missed self-reports to encourage them to continue. Lack of response was shown by
percentages in the “Session statistics’ in Ethica Data working environment. Throughout the entire
study, participants could ask for help from the lead researcher (R.t.H.) through email and phone.

This information could be found on the flyer the participants received.
Figure 3

Design of the ESM study from inclusion to data collection
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Note: modified from Schleich (2022).

Measures and Materials
This study required several programs in order to be executed effectively. The following
demographic data were asked in the questionnaire through the Ethica Data app and Qualtrics

(Appendix B and appendix D): gender (man/woman), age, height (cm), type of surgery (gastric

bypass/mini gastric bypass/gastric sleeve), first, second or third surgery, time after surgery

(date), weight before surgery (kg), weight at the moment of the study (kg).
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Participants used the phone application: Ethica data (Ethica Data, Toronto, ON, Canada),
to complete self-reports. This phone application was available for Android and iOS/Apple users
and was freely available in the App Store. The Ethica Data application can also be used offline,
which makes it usable in every context. The self-reports completed in the Ethica Data app exist
out of 14 questions (see appendix E), the variables are related to emotions, contextual factors and

eating behavior. The entire self-report approximately takes 2 minutes to fill in.

Emotion. Emotions were assessed in question 1 to 7. To measure the positive emotions,
participants were asked “ How ‘happy’ or ‘relaxed’ do you feel right now?”. For the negative
emotions, the same question with the adjectives anxious, stress, sad, bored, and tired were asked.
These questions were conducted by means of the Visual Analogue Scale (VAS), ranging from 0

to 10.

Contextual factors. Contextual factors were assessed in questions 8 to 10 contained
questions about contextual factors. For these questions multiple answers were possible.
Examples of these questions included in the self-report are: ‘“Where am 1?° or ‘“What am I
doing?’.

Eating behavior. Lastly questions 11 to 14 contained questions about eating behavior.
Question 15 used a VAS scale ,ranging from 0 to 10, to indicate how strong a desire was for a
particular food item. Questions 16 to 18 only contained closed questions. Examples of these
questions included in the self-reports are; ‘Have you consumed an unusually large amount of
unhealthy food in the last 60 minutes?’ and ‘In the past 60 minutes, have you eaten and/or drunk

anything that is likely to have a negative influence on your weight’.

During the data collection, an Excel file was maintained with anonymized data on the

data collection and the patients. Information in the Excel file exists of: the start date and end date
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of the study per participant, date of explaining the app Ethica Data, days where the

questionnaires were not filled in, email address and phone number.

Analysis

The data from the Ethica Data app was analyzed with IBM SPSS Statistics 27. After that,
the data was visualized by making graphs using Excel for Microsoft. First, descriptive statistics
were calculated to summarize means, standard deviations, and percentages based on the
demographics of the individuals. Linear mixed modelling (LMM) with a random intercept was
used to test all hypothesis. For each model, the time variable (14 days) was used as repeated
measurement and the participants’ EthicaDatalD was set as subject variable. To answer the last
two hypotheses, two new variables were made. First, for the variable ‘where are you’ a new
variable was made for ‘being at home’. Second, for the variable ‘what are you doing’ a new
variable was made to measure ‘watching television’, using 0 as not watching tv and using 1 as
watching TV. To fit the random effects models that is described above, LMM uses maximum
likelihood estimation (MLE). Participants whom did not meet the response rate of 33.3% were
excluded from this study (94). The level of significance for rejecting the null hypothesis will be

less than 0,05 in this research.

Results

Compliance and Demographics

A total of 32 patients were invited to participate in the ESM study, eventually 7
participants started the Ethica Data app and filled in the self-reports. Eventually, 2 participants
were excluded from the data sets due to their low completion rates (<33.3%). Out of 390 possible
ESM self-reports, participants responded to a total of 196 self-reports, resulting in a compliance

of 50.3 %. All the participants included in the study were women (M =48, SD = 11.31). Of the
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five participants, one had undergone a gastric bypass surgery, the other four had undergone a
mini gastric bypass surgery. None of the participants had a gastric sleeve surgery. The time after
surgery was between one and five years (M = 2.2, SD = 1.79) Furthermore, the mean BMI before

surgery was 40.7 (SD = 1.68) and the current mean BMI was 23.8 (SD = 3.40) (see appendix F).

Descriptive Statistics

Emotions

The participants showed some variation in positive emotions and little variation in
negative emotions. On average the sample group showed higher positive emotions (relaxed and
happy) than negative emotions (angry, scared, sad, stressed, bored and tired). The mean score
feeling happy was 7.82 (SD = 2.06) and the mean score of feeling relaxed was 7.80 (SD = 2.36).
Furthermore, the mean of feeling scared was .23 (SD = .71), feeling stressed had a mean of .40
(SD =.90) and feeling sad had a mean of .32 (SD =.71). Besides that feeling bored was not
common in this sample group, with a mean of .66 (SD = 1.02). The mean of feeling tired was

2.18 (SD = 2.49). These average emotions per participant are shown in figure 4.
Figure 4
Average emotions per participant on a VAS-scale from 0 to 10 in 14 days
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When looking at the emotion of participants separately, they show some variability in
emotions as seen in both figure 5 and 6. For the plots of individual cases, first participant 57245
was plotted, positive emotions are always relatively high and negative emotions are relatively
low within this participants. This participant shows not much variability in feeling sad and

feeling tired. Furthermore, the participant did never feel scared or anxious.

Figure 5

Emotions of participant 57245

Emotions of participant 57245
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Second, participant 57069 shows quite some variability in emotions where positive
emotions are relatively low in comparison to participant 57245 (see figure 5). However, the
participant rarely felt sad or scared. What is remarkable about this participant is the high
variability in feeling tired and feeling bored. Concluding, the emotions happy, relaxed and

feeling tired show relatively high variabilities between participants. On the other hand, feeling
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scared, sad or bored show low variabilities between participants. Emotions of the other

participants can be found in appendix H.
Figure 6

Emotions of participant 57069

Emotions of participant 57069
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Contextual factors

The contextual factors ‘being at home’ stood out the most. Of the 196 filled-in self-
reports, the location of the participants was home most of the time (59.1%). Watching television
occurred most of the time (15.8%), second relaxing (14.7%) and third working (14.2%) The

activity that was the least prevalent among participants was exercising (0.5%).
Eating behavior

In total of the 196 filled in self-reports, 39 problematic eating behaviors were reported.

Dietary relapse occurred most often, then grazing and lastly binge eating. On an average dietary
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relapse happened 5.20 (SD = 2.77) times, grazing happened 2.2 (SD = 2.68) times and binge
eating 0.4 (SD = 0.55) times during the study period of 14 days. As figure 7 shows, binge eating
did not happen in all participants. There was not a lot of variability between craving within the
participants (M = 0.78, SD = 0.56), they scored on an average between 0 and 3 on the VAS-
scale, this is not shown in a graph.

Figure 7

Count of Eating behaviors per participant in 14 days

Eating behavior per participant
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Explorative statistics

For the individual cases, participant 57024 experienced dietary relapse 4 out of the 8
times when being at home and scoring the highest score (10 on a VAS-scale) on feeling happy
and feeling relaxed. The same counts for participant 57425, who experienced dietary relapse 4
out of the 5 times when being at home and feeling happy and relaxed (scores between 8 and 10).

For this participant dietary relapse and grazing occurred at the same time. Participant 57069, who
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experienced dietary relapse 6 out of the 8 times when being at home. Binge eating occurred only
in participant 57069 and 57087, it occurred simultaneously when the participants had a dietary

relapse. All participants experienced grazing one or more times, this problematic eating behavior
occurred for all the participants when being at home and experiencing dietary relapse at the same

time.

Results of the Hypothesis

There was no overall significant association when running a LMM analysis between
emotion, contextual factors and eating behavior (> p 0.05). Relevant statistics can be found in
table 1. The first four hypotheses examined the relationship between emotion and problematic
eating behavior. First, LMM analyses showed no significant association between post-bariatric
patients feeling stressed and the likeliness to overeat in comparison to post-bariatric patients who
do not feel stressed. Second, results showed no significant association between post-bariatric
patients feeling sad and the likeliness to graze in comparison to post-bariatric patients who are
not feeling sad. Third, results showed no significant association between post-bariatric patients
who feel relaxed and the likeliness to have cravings in comparison to post-bariatric patients who
do not feel relaxed. Last, results showed no significant association between post-bariatric
patients who feel bored and the likeliness to have a dietary relapse in comparison to post-
bariatric patients who are not bored. The last two hypotheses examined the relationship between
contextual factors and eating behavior. The LMM analysis showed no significant association
between post-bariatric patients who are at home and the likeliness to consume food that is
negative for their health, in comparison to post-bariatric patients who are not at home.

Furthermore, the analysis showed that there was no significant association between post-bariatric
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patients who are watching television and the likeliness to overeat, in comparison to post-bariatric

patients who are not watching television.

Table 1

Summary of all the hypotheses

Hypothesis Estimate Standard df t P-value CI Lower CI Upper
(B) Error (SE) - 95 -95

1 — Feeling stressed -.005 .008 193 -.627 531 -.021 011

and binge eating

2 — Feeling sad and .001 024 97.041 . 032 975 -.048 .049

grazing

3 — Feeling relaxed -.010 .055 152.500 -1.79  .858 -.118 .099

and craving

4 — Feeling bored and  -.024 027 34.310 -.860 .396 -.079 .032

dietary relapse

5 — Being at home .033 .050 195 .659 511 -.065 130

and dietary relapse

6 — Watching -.011 .029 195 -380 .704 -.068 .046

television and binge

eating

Note: df Degrees of freedom CI Confidence interval of unstandardized estimates
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Discussion
The present study employed experience sampling procedures to examine the influence of
emotion and contextual factors that followed problematic eating behavior in post-bariatric
patients. For 14 days the participants filled in 6 self-reports per day during their normal daily
life’s. This study is one of very few that includes a time horizon of 1 to 5 years and assessed
multiple problematic eating behaviors (67). Although we expected to observe an association
between emotions (stress, sadness, boredom, and relaxedness) and contextual factors (being at
home and watching TV) were not associated with reports of problematic eating behavior

(craving, binge eating, grazing and dietary relapse) in post-bariatric patients.
Main findings

The main findings were as follows. First, there was no association between problematic
eating when experiencing certain emotions or problematic eating behavior when in different
locations or doing specific activities. These findings stand in line with a quasi-prospective study
that studied post-bariatric patients and compared them to obese and overweight individuals. This
study showed that a negative mood did not lead to problematic eating, especially not craving
food (58). Another study found that stress scores improved post-bariatric surgery and that
patients were better equipped to cope with emotions. The latter resulted in indulging less in
problematic eating behavior (95). A long-term follow-up study concluded that there is no
association between lifestyle, behavioral factors, eating behavior and success in long-term
weight-loss (24). However, the finding of the present study contradicts earlier findings that
suggest an association between emotions and contextual factors on one hand and eating
behaviors on the other hand (72,96,97). Speculative, these differences may have arisen because

the participants predominantly showed positive emotions (Appendix H). In obese individuals,
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bariatric surgery is related with a considerable decrease in the prevalence and severity of
depressed and anxious symptoms. Because of enhanced self-image and a reduction in
comorbidities, post-bariatric patients reported more positive emotions (98). Besides that, weight
loss contributes to improved quality of life, confidence, and happiness (99). According to
studies, patients who experience negative feelings are more prone to displaying problematic

eating behaviors (50).

Second, the participants in this ESM study barely showed problematic eating behaviors.
An EMA study examining overweight dieters were four times more likely to show problematic
eating behavior in comparison to the participants in the current study (100,101). Barely
observing problematic eating behaviors may be explained by the fact that the participants in this
study all followed the post-bariatric follow-up care appointments. Participants in this study
showed up at all follow up appointment except for two participants who did miss one (of 4
meetings) obliged meeting with the dietician. Besides that all participants followed their yearly
consults with the nurse specialist. Potential explanations for no significant association between
emotion, location and problematic eating behavior in the current study may be, that follow-up
care post-bariatric surgery plays an important role in long term weight maintenance and dietary
habits. Most post-bariatric patients will have received comprehensive nutritional and psycho-
behavioral examination, education, and support prior to surgery and during the first few months
following surgery, including techniques to modify eating habit. This may reinforce their efforts
to avoid food consumption in reaction to their emotions, through developing coping strategies to
deal with emotion (78). Previous study has connected follow-up care attendance to better dietary

compliance, which results into better weight loss outcomes after bariatric surgery (85,102). As a
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result, follow-up care is crucial for optimizing clinical and psychosocial outcomes after bariatric

surgery.

Strengths and limitations

One of the strengths of this study is that ESM has been applied to eating behavior. The
use of ESM is appropriate for examining eating behavior in post-bariatric patients (103). Besides
that, this is one of the few studies in the post-bariatric population that uses ESM and, even one of
the first to examine emotion, eating behavior, and contextual factors measured through ESM.
Naturalistic circumstances are created by capturing information while individuals go about their
daily activities, and this appears to be very relevant in terms of eating behavior (50). Another
strength is that the current study measured over 14 days and used a semi-random sampling
scheme (104). The duration of this study is lengthy compared to other studies examining eating
behavior in post-bariatric patients (100). This is a mixture between fixed and random sampling,
which results in to a high ecological validity. This allowed the study to capture variations
throughout days, weeks and also limits retrospective bias (105). Apart from that, the seemingly
unpredictable nature of the signals reduce response biases and expectancy effects. Another
strength of the current study is that it measures one to five years after bariatric surgery to also
cover the time when weight is stabilized after one to two years post-bariatric surgery (19).
Furthermore, multiple types of problematic eating behavior were assessed in this study (craving,
binge eating, grazing and dietary relapse). Other studies often focus on one type of problematic

eating behavior, like binge eating (35).

Next to the strengths of the study, the current study also has certain limitations. First,
because of the limited sample size and characteristics of the sample size (female between the age

of 40 and 60) these findings should be regarded with caution, because they limit the
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generalizability. These findings should be replicated in a larger, more representative population
in future study. The study of larger and representative samples should also allow for an
estimation of influences of factors such as eating habits, gender, age, ethnical background type of
bariatric surgery. These factors could have an influence on the outcomes of the hypotheses, for
example: anatomical changes in different surgical types, may make it anatomically impossible to
show problematic eating behavior (106). Second, a post-hoc power study revealed a 16.9%
power (see appendix G). A low power like this, increases the possibility that a statistically (non-
)significant discovery is a false positive (107). Third, ESM studies are intensive longitudinal, due
to participants multiple responses per day over a period of days or even week. Therefore ESM
studies have a high burden on participants. On the other hand, patients are inclined to miss
assessments as a response to their current mood, which could also lead to selection bias. Fourth,
there was no pre-bariatric surgery group or an overweight group to compare the outcomes and
ensures the internal validity of the study. Finally, all the ESM measurements included ratings of
eating behavior, which were measured by self-reports and were intrinsically subjective. There
were no measures of precise food intake, precluding calculation of calories and energy intake.
Without objective measurements of energy intake, it cannot be determined whether the
observations of eating behavior during the ESM study are representative of problematic eating
behavior. Besides that, no pre-used questionnaires were used. By this means the results could not

be compared, this makes the study less reliable.

Future research
For future studies, it might be important to start the study with a bigger sample to make
the average values more accurate. Participants must be motivated to continue completing the

self-reports, therefore redesigning the study could increase the compliance among the
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participants. To further elaborate on this, compliance could be increased by using a fixed
sampling scheme. This allows participants to plan their day work around the scheduled
assessment periods, which may boost compliance rates but at the expense of decreased
ecological validity (108). Besides that, sampling could be linked to habitual behaviors, for
example after eating moments (108). This would decrease the cognitive burden for the
participants. Furthermore, fewer self-reports per day with higher time intervals between the self-
reports would increase compliance (108). Another possibility to increase compliance is to use
incentives, like a fixed compensation or personalized/visualized feedback (109). According to
research, ESM-based self-monitoring and feedback can effectiveness of internal control by

increasing the capacity to employ natural rewards (110,111).
Implications for Practice

The results of this study yield several clinical implications. First, these data suggest that
emotion and environment are not associated with problematic eating behavior. Based on what is
known in the literature, | would not make any major adjustments to the clinic, however if based
on my research | would recommend to stop examining emotion and environment when
measuring problematic eating behavior in an ESM study in post-bariatric patients. However, this
recommendation should be followed with caution unless multiple larger studies show the same
results. The current study did show some problematic eating behaviors, however none of the
factors in this study had an association with these eating moments. Based on literature, other
factors that are interesting to measure in an ESM study that may influence eating behavior in
post-bariatric patients include: social support, self-monitoring, social economics, culture and

self-confidence (112).
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Second, ESM is a useful tool for capturing the personal circumstance individuals are
experiencing. As seen in figure 4, participants experience on an average different emotions.
Figure 7 shows that participants also differ in the amount of problematic eating behaviors they
show. Therefore, it is important in post-bariatric patients to provide them with personalized care
tailored to the patient's emotions and eating behaviors. Since problematic eating behavior is
multi-factorial and there is variation from patient to patient post-bariatric surgery (113-115).
Personal care can prevent relapses and help weight maintenance post-bariatric surgery. For
example, personalized weight feedback post-bariatric surgery, can result in modest long-term
weight loss (116). Besides that, personal feedback can increase compliance in ESM studies,

because the information is relevant and interesting for the patient (117).

Lastly, When using ESM as personalized care, compliance and adherence first should be
increased. Therefore, caution needs to be taken into how many self-reports an individual needs to
fill in. To increase the compliance three or four self-reports daily is enough to capture emotions,
contextual factors and problematic eating behavior (80). Moreover, to reduce the load and mental
burden of the self-reports, compliance can be increased by tying it to routines. For example,
sending self-reports daily after standard eating moments. Besides that, the self-report needs to
contain personalized questions, since patients differ in post-bariatric problems (118). ESM used
in follow-up care could help patients with self-monitoring and self-insight of their progress, self-
insight ensures initiation of change in behavior (110). For health professionals the development
and needs of patients post-bariatric surgery is informative. This would make it easier for
specialists to determine whether or not patients required their assistance, and professionals could
then assist patients sooner before relapses or weight regain occurred (92). Besides that, ESM

allows for the development of insight into earlier implicit patterns of thinking, experience, and
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behavior. As a result rapid personalized feedback is available (110). Finally, when sensitive
feedback data is accessible in real time, personalized meetings with the dietician, psychologist or
physiotherapist could be initiated more easily. ESM can show personalized trajectories of
symptoms, show disruptions and patterns of environmental reactivity. This personalized data can
assist in shared decision-making and prediction in clinical practice (110). What should be
measured in the ESM study is different for each patient, therefore, it is important to include
different measurement factors (emotion, physical activity, sleep, environment, social support et

cetera) as long as the self-report does not contain more than 30 items (110).

Conclusion

The current study is the first one know aimed to explore the association between
emotion, contextual factors and problematic eating behavior among patients who had bariatric
surgery 1 to 5 years ago. This association is measured by doing an ESM study, where the
participants filled in 6 self-reports per day over a time period of 14 days. By analyzing the data
through LMM there was no association found between emotions (stress, sadness, boredom, and
relaxedness) and contextual factors (being at home and watching TV), and on the other hand
eating behavior (craving, binge eating, grazing and dietary relapse) in post-bariatric patients.
However, the results are not generalizable due to a small sample consisting solely of wo men.
Besides that, participants in this study barely showed problematic eating behavior, which may

come from attending follow-up care.
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MEER INFORMATIE UNIVERSITY gt
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HET DOEL VAN HET ONDERZOEK

Onder bariatrische chirurgie worden alle operaties verstaan die tot
doel hebben het gewicht te verminderen. Door het
gewichtsverlies zorgen deze operaties meestal voor het
verbeteren of voorkomen van gezondheidsproblemen zoals een
hoge bloeddruk, gewrichtsklachten en suikerziekte. Voor het
bereiken en het behouden van succesvol gewichtsverlies is het
belangrijk om uw leefstijl aan te passen en inzicht te krijgen in
factoren die van invloed zijn op succesvol gewichtsverlies. Met
behulp van een smartphone applicatie is het mogelijk om inzicht te
krijgen in emotie en eetgedrag bij patiénten die een bariatrische
operatie hebben ondergaan. Wij willen u vragen of u mee wilt
doen aan dit onderzoek. De resultaten van dit onderzoek zullen
worden gebruikt om in de toekomst de behandeling en begeleiding
beter op de individuele patiént te kunnen afstemmen

F5
A,

19y
V=4

HEEFT U VRAGEN BETREFT HET
ONDERZOEK OF OVER DE AANMELDING?

DAN KUNT U CONTACT OPNEMEN MET

ROMEE TEN HAGEN
e R.D.L.TENHAGEN@STUDENT.UTWENTE.NL

@ 06-38752919
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Appendix B

Qualtrics questionnaire and informed consent

Proefpersoneninformatie
Lees deze informatie goed door voordat je verder gaat.

Met deze informatiebrief willen we u vragen of u wilt meedoen aan medisch-wetenschappelijk
onderzoek. Meedoen is vrijwillig. Dit onderzoek wordt geleid door Ziekenhuisgroep Twente
(ZGT) in Almelo en Hengelo, in samenwerking met student-onderzoeker (onderzoeksleider)
R.ten Hagen en arts-onderzoeker E. Kuipers. Daarnaast, wordt het onderzoek ook geleid door de

Universiteit van Twente (UT), in samenwerking met scriptiebegeleider Dr. L. Kramer.

U leest hier om wat voor onderzoek het gaat, wat het voor u betekent, en wat de voordelen en
nadelen zijn. Het is veel informatie. Wilt u de informatie doorlezen en beslissen of u wilt
meedoen? Als u wilt meedoen, kunt u de vragen invullen die u vindt na de
proefpersoneninformatie. VVoor vragen kunt u terecht bij de onderzoeksleider R.ten Hagen, de

contactgegevens staan onder aan deze pagina.
Doel van het onderzoek

Het doel van dit onderzoek is om te voorspellen welke factoren van invloed zijn op het behouden
van het verloren gewicht na bariatrische chirurgie. Het verliezen van gewicht na de operatie helpt
het verminderen of zelfs laten verdwijnen van gezondheidsproblemen die vaak voorkomen bij
patiénten met obesitas, zoals: diabetes, hoge bloeddruk, hart -en vaatziekten of

gewrichtsklachten. Wanneer patiénten na bariatrische chirurgie toch weer aankomen in gewicht,



50
zal dit ook invloed hebben op de bijbehorende gezondheidsproblemen. Voor het bereiken en het
behouden van succesvol gewichtsverlies is het belangrijk om uw leefstijl aan te passen en inzicht
te krijgen in factoren die van invloed zijn op succesvol gewichtsverlies. Met behulp van een
smartphone applicatie is het mogelijk om inzicht te krijgen in emotie en eetgedrag bij patiénten
die een bariatrische operatie hebben ondergaan. Wij willen u vragen of u mee wilt doen aan dit
onderzoek. De resultaten van dit onderzoek zullen worden gebruikt om in de toekomst de

behandeling en begeleiding beter op de individuele patiént te kunnen afstemmen.
Wat meedoen inhoudt

- U zal gedurende twee weken via een app op de telefoon 6 keer per dag een korte vragenlijst
gaan invullen. Deze vragenlijst is altijd hetzelfde en neemt ongeveer 2 minuten in van uw tijd.
Deze vragen gaan over emotie, eetgedrag en omgevingsfactoren zoals: waar u bent, met wie u
bent en wat u aan het doen bent.

- Als u meedoet aan het onderzoek zal u een app moeten downloaden op uw telefoon, deze app is

gratis te downloaden.

- Als u deelneemt aan het onderzoek zal u dezelfde behandeling ontvangen, dan wanneer u niet

meedoet aan het onderzoek.
- U hoeft niet vaker naar het ziekenhuis te komen als u meedoet aan het onderzoek.
Potentiéle voordelen en nadelen

Voordat u meedoet aan het onderzoek is het belangrijk om de voordelen en nadelen tegen elkaar
af te wegen. Zelf haalt u geen direct voordeel uit dit onderzoek. U zorgt voor meer kennis over
de emotionele factoren en omgevingsfactoren die mogelijk van invloed zijn op eetgedrag na een

maagverkleining. Een nadeel van dit onderzoek kan zijn dat u gedurende twee weken lang
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meerdere keren per dag een vragenlijst gaat invullen, om deze last te verminderen duurt het

invullen van de vragenlijst slechts enkele minuten.
Vergoeding

U ontvangt voor deelname aan dit onderzoek geen vergoeding.
Vertrouwelijkheid van gegevens

Wij doen er alles aan uw privacy zo goed mogelijk te beschermen. Er wordt op geen enkele
wijze vertrouwelijke informatie of persoonsgegevens van of over u naar buiten gebracht,
waardoor iemand u zal kunnen herkennen. VVoordat onze onderzoeksgegevens naar buiten
gebracht worden, worden uw gegevens compleet geanonimiseerd. Dit wordt gedaan door een
code te geven aan uw naam en gegevens, waardoor de onderzoeksgegevens niet tot u te herleiden
zijn. In een publicatie zullen anonieme gegevens worden gebruikt. De documenten die in het
kader van deze studie worden gemaakt of verzameld, worden opgeslagen op een beveiligde
locatie bij het ZGT en op de beveiligde (versleutelde) gegevensdragers van de onderzoekers. De
onderzoeksgegevens worden bewaard voor een periode van 15 jaar. De onderzoeksgegevens
worden indien nodig en alleen in anonieme vorm ter beschikking gesteld aan personen buiten de

onderzoeksgroep.

Tot slot is dit onderzoek beoordeeld en goedgekeurd door de ethische commissie van de faculteit
‘Behavioural, Management and Social Sciences’ van de UT en door de adviescommmissie lokale
uitvoerbaarheid van ZGT.

Vrijwilligheid

Deelname aan dit onderzoek is geheel vrijwillig. U kunt als deelnemer uw medewerking aan het

onderzoek te allen tijde stoppen zonder opgaaf van redenen. Het stopzetten van deelname heeft
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geen nadelige gevolgen voor u. Als u tijdens het onderzoek besluit om uw medewerking te
staken, zullen de gegevens die tot dat moment zijn verzameld gebruikt worden voor het
onderzoek. Wilt u stoppen met het onderzoek, of heeft u vragen en/of klachten? Neem dan

contact op met de onderzoeksleider R. ten Hagen.

Uitsluitend ten behoeve van het onderzoek zullen de verzamelde onderzoeksgegevens worden
gedeeld met arts-onderzoeker E.Kuipers van Ziekenhuisgroep Twente en Dr. L. Kramer van de

Universiteit van Twente.
Vragen

Indien u voor, tijdens of na de studie vragen heeft, kunt u contact op nemen met de

onderzoeksleider R. ten Hagen.

- Voor bezwaren met betrekking tot de opzet en of uitvoering van het onderzoek kunt u zich ook
wenden tot de Secretaris van de Ethische Commissie / domein Humanities & Social Sciences van
de faculteit Behavioural, Management and Social Sciences op de Universiteit Twente via
ethicscommittee-hss@utwente.nl. Dit onderzoek wordt uitgevoerd vanuit de Universiteit Twente,
faculteit Behavioural, Management and Social Sciences. Indien u specifieke vragen hebt over de
omgang met persoonsgegevens kun u deze ook richten aan de Functionaris

Gegevensbescherming van de UT door een mail te sturen naar dpo@utwente.nl.

Contactformulier
Romee ten Hagen

06-38752919

r.d.l.tenhagen@student.utwente.nl
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Door dit toestemmingsformulier te ondertekenen erken ik het volgende:

1. Ik heb de proefpersoneninformatie gelezen en heb daarna de mogelijkheid gehad
vragen te kunnen stellen. Deze vragen zijn voldoende beantwoord. Ik heb genoeg tijd
gehad om te beslissen of ik meedoe.

2. Ik neem vrijwillig deel aan dit onderzoek. Het is mij duidelijk dat ik deelname aan
het onderzoek op elk moment kan beéindigen zonder dat ik hiervoor een reden hoef
te geven. Ik hoef een vraag niet te beantwoorden als ik dat niet wil.

3. lk geef toestemming om mijn onderzoeksgegevens 15 jaar na afloop van dit
onderzoek te bewaren.

U kunt er per onderdeel voor kiezen wel of geen toestemming te geven.
De volgende 3 vragen kunt u toestemming op geven.

U kunt er per onderdeel voor kiezen wel of geen toestemming te geven.
De volgende 3 vragen kunt u toestemming op geven.

Heb je deze informatie goed doorgelezen en geeft u toestemming om mee te
doen aan dit onderzoek?

O Ja

O Nee
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Vraag 1 7'(

Ik geef toestemming voor het verzamelen en gebruiken van mijn gegevens voor de
beantwoording van de onderzoeksvraag in dit onderzoek.

O Ja

O Nee

Vraag 2 7'(

Ik geef toestemming om de bij mij verzamelde onderzoeksdata te bewaren en te
gebruiken voor toekomstig onderzoek en voor onderwijsdoeleinden.

O Ja

O Nee

- Algemene gegevens

Vraag 1 *
Wat is je geslacht?
O Man

O Vrouw

O Zeg ik liever niet
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Vraag 2 <

Welke datum bent u geopereerd?

Maand
Dag
Jaar
Vraag 3 Q-

Om je verder te informeren over het onderzoek en te helpen met het installeren van
de app op de telefoon, zijn de volgende twee contactgegevens nodig:

Wat is je e-mailadres?

Vraag 4

Wat is je telefoonnummer?

End of Survey

Hartelijk dank dat u geinteresseerd bent in ons onderzoek.
Na het invullen van deze enquete zal u zo spoedig mogelijk bericht

ontvangen op uw e-mail over het starten van het onderzoek.
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Appendix C

Instructions Ethica Data

Installeer de applicatie op uw smartphone

1. Ga naar de app store (voor iOS, Apple) of google play store (voor Android) 4 4

op uw smartphone.
2. Zoek op ‘Ethica’. U herkent de applicatie aan het logo hiernaast.

3. KIlik op download. Nu wordt de app geinstalleerd.

Voor de start van het onderzoek

1. Ga naar de Ethica app. U komt in het beginscherm van de app (zie afbeelding 1).
2. Inschrijven of inloggen:

a. Heeft u nog geen account? Dan klikt u op ‘inschrijven’. Vervolgens kunt u een
account aanmaken door uw naam, emailadres en wachtwoord in te vullen
(afbeelding 2). Klik op inschrijven.

b. Heeft u al een account bij Ethica? Klik op inloggen en vul uw inloggegevens in.

3. Ervolgen nu een aantal schermen met korte informatie over Ethica. Op een gegeven
moment ziet u het scherm zoals op afbeelding 3.

4. Inde balk vult u de 4-cijferige registratiecode in. Deze code is: 2639. Klik op ‘doe mee
met studie’.

5. U ziet het scherm zoals in afbeelding 4. Lees de informatie en klik op ‘registreer’ indien

u akkoord gaat met deelname.




6. U ziet een scherm met ‘er staat op dit moment geen vragenlijst voor u klaar’. Indien er

een vragenlijst voor u Klaar staat krijgt u een melding middels een notificatie en/of

@ F; Studie Obesitascentrum ZGT

Tl Ziekenhuisgroep Twente

Ethica @© Van okt. 26, 2021 tot nov. 9, 2021
Ethica
Studie Obesitascentrum ZGT
Welkom Bij Ethica
Wat is het doel van de studie? Inzicht
Hallo verkrijgen in emotie en eetgedrag bij patiénten
Je verzoekt om deel te nemen in die een bariatrische operatie (hebben)
ondergaan.
Studie Obesitascentrum ZGT
Wat ver hten wij van de proefp (V]
georganiseerd door vult 6 keer per dag een korte vragenlijst in
gedurende een periode van 2 weken.
Ziekenhuisgroep Twente {
Welke gegevens worden verzameld? U
beantwoordt vragen over emotie, eetgedrag en
Om te beginnen hebt je een account in Ethica nodig. omgevingsfactoren
Gelieve in te loggen als je reeds een account hebt, of Wat wordt gedaan met deze gegevens? De
maak een nieuwe account aan. aan te melden, gaat u akkoord met onze gebruiksvoorwa resultaten zullen anoniem geanalyseerd worden

en beschreven in een wetenschappelijk artikel.

De gegevens zijn niet tot u te herleiden.
INSCHRIJVEN Gaat u akkoord met deelname?
[ wiocorn W mscrmen | PR TN T

geluidssignaal. U ontvangt de eerste vragenlijst op de eerstvolgende dag nadat u zich

heeft aangemeld (dus niet op de dag van de aanmelding).

Afbeelding 1 Afbeelding 2 Afbeelding 4

< Doe mee met studie

Gelieve je registratiecode hieronder in te voeren:

DOE MEE MET STUDIE

Afbeelding 3
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Instellingen voor het correct ontvangen van meldingen / notificaties

Voor iOS, Apple:
1. Ganaar de app ‘instellingen’ op uw smartphone en tik op ‘berichtgeving’.

2. Ganaar de Ethica app onder ‘meldingsstijl’.

58

3. Zet ‘sta berichtgeving toe’ aan en zet ‘strookstijl’ op blijvend. Zet ‘geluiden’ en ‘badges’

aan.

Voor Android:
1. Ganaar de app ‘instellingen’ op uw smartphone en tik op ‘apps’.
2. Ga naar de Ethica app en tik op ‘meldingen’.

3. Klik op ‘meldingen toestaan’.

Let op!

e Zorg ervoor dat u uw geluid en meldingen / notificaties aan heeft staan zodat u

daadwerkelijk een melding krijgt wanneer er een vragenlijst klaar staat.

e Het kan zijn dat u geen meldingen meer ontvangt wanneer u een aantal vragenlijsten niet

heeft ingevuld. Ga naar de app, dan ontvangt u wel weer meldingen.

e Vul de vragenlijst direct in wanneer u een melding krijgt. Na 15 minuten verloopt de

vragenlijst, deze kunt u dan niet meer invullen.

e De Ethica app uploadt automatisch de verzamelde gegevens wanneer er een

internetverbinding beschikbaar is (mobiel of wifi). Deze instelling kunt u aanpassen door

de optie ‘enkel uploaden via wifi’ aan te zetten op het instellingenscherm.



o Voor iPhone: Druk snel 2 keer achter elkaar op de
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Na het invullen van de vragenlijst kan het voorkomen dat er op het scherm een icoon
staat dat weergeeft dat de app aan het laden is (zie de afbeelding hieronder). Wanneer dit
nog steeds in beeld staat als u de volgende keer de app opent, dan kunt u de app afsluiten.

Dit doet u als volgt:

x OVERSLAAN

thuisknop. Vervolgens veegt u de app over het scherm

naar boven. |EE

Heeft u geen thuisknop? Veeg dan omhoog vanaf de
onderzijde van het scherm. Houd even vast ter hoogte

van het midden van het scherm. VVeeg de app naar boven - .

om deze te sluiten.
VVoor Android: druk de thuisknop een aantal seconden in. Vervolgens kunt u de
app naar de linker- of rechterkant van het scherm te vegen. Bij sommige toestellen

moet u de app naar boven of onderen vegen.

CONTACTGEGEVENS COORDINEREND ONDERZOEKER
Bij vragen of onduidelijkheden kunt u contact opnemen met de onderzoeker.

Naam: Romee ten Hagen
Email:



mailto:r.d.l.tenhagen@student.utwente.nl
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E-mail participants

Geachte heer/mevrouw,

Hartelijk dank dat u geinteresseerd bent in mijn onderzoek. In de bijlage
‘Proefpersoneninformatie’ kunt u lezen over de inhoud van het onderzoek en wat er van u
verwacht wordt. Daarna kunt u de bijlage ‘Instructies Ethica Data’ openen met de schriftelijke
uitleg over de smartphone applicatie en het installeren van de app. Met deze applicatie worden de

vragenlijsten afgenomen.

Het is goed u te beseffen dat u kunt starten met het onderzoek wanneer dat voor u het beste
uitkomt. Dat werkt als volgt: voer de stappen onder het kopje ‘voor de start van het onderzoek’
in de bijlage ‘Instructies Ethica Data’ uit één dag voordat u wilt starten met de studie. Wilt u
bijvoorbeeld op dinsdag starten, dan registreert u zich op maandag. Zodoende kan u deelnemen
aan het onderzoek wanneer u dat wenst.

De vragenlijsten beginnen 1 dag na het registreren.

Ik hoop u hiermee voldoende geinformeerd te hebben. Bij vragen kunt u contact opnemen met de

coordinerend onderzoeker. Contactgegevens zijn te vinden in beide documenten in de bijlagen.

Met vriendelijke groet,

Romee ten Hagen, student-onderzoeker.



Ethica
Welkom Bij Ethica

Hallo
Je verzoekt om deel te nemen in

Studie Obesitascentrum ZGT
georganiseerd door

Ziekenhuisgroep Twente

Om te beginnen hebt je een account in Ethica nodig.

Gelieve in te loggen als je reeds een account hebt, of
maak een nieuwe account aan.

INLOGGEN INSCHRIJVEN

Wat is uw geslacht?

AID:1 Man
AlID:2 Vrouw

AID:3 Anders

QID: 4 @ Number

Hoe oud bent u?

QID:5 @ Single Answer

Appendix D

Ethica data app

€5

Ethica

aan te melden, gaat u akkoord met onze gebruiksvoorwa

INSCHRIJVEN

Al lid? Inloggen

Welke type maagverkleining heeft u ondergaan?
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Studie Obesitascentrum ZGT

[l Ziekenhuisgroep Twente
(© Van okt. 26, 2021 tot nov. 9, 2021

udie it ntrum ZGT

Wat is het doel van de studie? Inzicht
verkrijgen in emotie en eetgedrag bij patiénten
die een bariatrische operatie (hebben)
ondergaan.

Wat verwachten wij van de proefp 2 U
vult 6 keer per dag een korte vragenlijst in
gedurende een periode van 2 weken.

Welke geg: worden id? U
beantwoordt vragen over emotie, eetgedrag en
omgevingsfactoren.

Wat wordt gedaan met deze gegevens? De
resultaten zullen anoniem geanalyseerd worden
en beschreven in een wetenschappelijk artikel,
De gegevens zijn niet tot u te herleiden.

Gaat u akkoord met deelname?



Hoe vaak heeft u een maagverkleining ondergaan?

AID:1 1 keer

AID:2 2 keer

AID:3 3 keer

QID:7 Calendar

Op welke datum heeft u de (laatste) maagverkleining ondergaan?

QID:8 [@ Mass

Wat was uw gewicht voor de operatie?

QID:9 @‘, Mass

Wat is uw huidige gewicht?

QID: 10 < Length

Wat is uw lengte?
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Appendix E

Self-reports

EMOTIE EN EETGEDRAG RONDOM BARIATRISCHE CHIRURGIE, GEMETEM MET EEM g z q

SMARTPHOME APPLICATIE -

VRAGEMLIST EMOTIE EN EETGEDRAG

1. Hoe was de kwaliteit van uw nachtrust?

Erg Erg
clecht goed
0 i 2 3 & g & 7 g 9 10

Omcirkel per uitspraak het cijfer op schaal van otjm 1o dat op dit moment het beste bij uw past.
Kies één antwoord.

Mee Ja
2. Ik voel me boos | o 1 2 3 4 g [ 7 8 g 10
geimiteerd
3. Ik voel me angstig / o 1 2 3 4 [ 6 7 8 g 10
bang
&. Ik voel me ontspannen o 1 2 3 4 [ 6 7 8 g 10
[ kalm

g |k voel me opgewekt / o 1 2 3 4 [ 6 7 8 g 10
blij

6. Ik voel me somber o 1 2 3 & [ 6 7 8 g 10
verdrietig

7. Ik voel me gespannen | o 1 2 3 i g 6 7 & g 10
gestrest

B. Ik verveel me [} 1 2 3 4 g 6 7 B ]
g. Ik walg van mezelf o 1 2 3 4 [ 6 7 8 g

E B

10. Ik ben moe o 1 2 3 4 [ 6 7 8 g
11. |k heb honger o 1 ) 3 i [ 3 7 8 g

EE

12. Met wie ben ik?

o Partner
Kinderen
Familie
Huisgenoten
Huisdier({emn)
Vriend{en)
Collega’s
Hulpverleners
Bekenden
Onbekenden
Miernand

oo oo oo o000

13. Wat doe ik?

o Werk
School
Huishouden
Zelfverzorging
Zorg voor anderen
Eten, drinken
Onderweg, reizen

o oo oo

Experience Sampling vragen — Versie 3, d.d. 08-1z-2021
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EMOTIE EN EETGEDRAG RONDOM BARIATRISCHE CHIRURGIE, GEMETEN MET EEN u L‘q
L

SMARTPHOME APPLICATIE

In gesprek
Online contact
Beweging, sport
Ontspanning
Rusten

Miets

lets anders

oo o oo oo

14. Waar ben ik?

o Werk
School
Thuis
Bij iemand thuis
Winkel
Café, restaurant
Sportschool
Zorgplek
Onderweg
Buiten
Ergens anders

o o oo oo o0 o0

15. Heeft u de afgelopen 30 minuten een verlangen gehad naar een specifiek voedingsmiddel? Hoe
sterk was dit verlangen? Kies één antwoord op schaal van o tjm 10.
Miet Erg
o 1 2 3 & 5 & 7 8 g 10

16. Heeft u de afgelopen 6o minuten iets gegeten en | of gedronken wat waarschijnlijk van negatieve
invloed is op uw gewicht?

o Ja

o  Nee

17. Heeft u de afgelopen 6o minuten ongebruikelijke grote hoeveelheden ongezonde voeding

gegeten?
o Ja
o Mee

18. Heeft u de afgelopen 6o minuten ongepland en herhaaldelijk kleine hoeveelheden voedsel
gegeten buiten de geplande maaltijden en tussendoortjes om?

o la

o  Nee



Appendix F

Demographics

Descriptive Statistics

M Minimum  Maximum Mean Std. Deviation
Sex ] 2 2 2.00 000
Age ] 33 61 48.00 11.314
TypeBariatricSurgery L 1 3 2.60 854
CountBariatricsurgery b 1 1 1.00 000
WeightBeforeSurgery ] 114.00 122.00 117.4000 313080
WeightRighthlow ] 62.00 76.00 658.1200 6.66123
Length ] 164.00 176.00 169.8000 4711649
TimeAfterSurgery ] 1.00 5.00 2.2000 1.78884
EMIkefore ] 38.40 4310 40.7600 1.68018
EMIafter ] 20.30 27.80 23.7600 3.40264

]

Valid M (listwise)
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Appendix G

Post-hoc power analysis

File Edit View Tests Calculator Help

Central and noncentral distributions Protocol of power analyses

critical t =2.35336
0.3 -
0.2 4
0.1
S
o en g {
0 4 v T L g T v T - T T {
-6 -4 -2 0 2 4 6 8
Test family Statistical test
ttests v Linear multiple regression: Fixed model, single regression coefficient v
Type of power analysis
Post hoc: Compute achieved power - given o, sample size, and effect size A7
Input Parameters Output Parameters
Tail(s) One v Noncentrality parameter & 0.8660254
Determine => Effect size f2 0.15 Critical t 2.3533634
o err prob 0.05 Df 3
Total sample size 5 Power (1-B err prob) 0.1686866
Number of predictors 1

X-Y plot for a range of values



Appendix H

Emotions of participants during the entire study period of 14 days
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