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Abstract 
Introduction. Currently post-bariatric patients are not always able to sustain the needed behaviour 

change and consequently may gain weight. This study had the goal to develop a tool which measures 

postoperative predictive behavioural parameters of weight regain of bariatric patients, to give the post-

bariatric professionals and researchers insight in patients’ behavioural patterns. The insights gained with 

this tool can promote a more tailored support and, via that, sustain behavioural change and with that 

prevent weight regain.  

Method. First, postoperative predictive behavioural parameters of weight regain were obtained via 

interviews with post-bariatric care professionals. Second, the ESM [Experience Sampling Method] 

procedure and questions were created based on the selected parameters. This was done with help from 

literature studies and expert meetings with post-bariatric care professionals and ESM developers. Third, 

the ESM tool was evaluated by measuring short-term adherence of post-bariatric patients to the tool 

during a two-week pilot. After which, patient satisfaction of the usability and ESM procedure was 

appraised via a survey. 

Results. The most important parameters were: regularity of food intake, protein intake, social support, 

and mood. Per parameter, questions were developed and sent on pre-planned days. The ESM procedure 

consisted of a smartphone app which gives notifications two times a day for one or two questions during 

two weeks. The questions had a twenty-minutes answering slot. In the pilot, on average 66.8% of the 

questions were answered and there was an average response time of 4 minutes and 29 seconds. 

Patients were satisfied with the usability, the use of a smartphone, time to answer the questions and 

the clarity of questions on mood and nutrition. However, patients valued the app and future use of the 

app mostly negative. The main reasons mentioned for this were the lack of added value and lack of 

depth.  

Discussion. This study has integrated a mixed method design consisting of literature and expert 

knowledge in order to develop an ESM application to measure behavioural patterns of post-bariatric 

patients. However, after the pilot it became clear that the majority of included patients did not 

completely appreciate the developed prototype. It is recommended to improve the app by making it 

more appealing for patients in terms of direct feedback and more questions, to create added value and 

more depth.  
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1. Introduction 
Systematic reviews show considerable positive effects of bariatric surgery on achieving weight loss (1-

3). Bariatric surgery includes abdominal surgical therapies to achieve significant and sustained weight 

loss (4). The surgery is meant for people with morbid obesity who failed to lose weight by conservative 

means (1), such as pharmacotherapy and life-style modification (5).  

However, long-term weight loss is not achieved by each patient. Following surgery, patients are 

expected to commit to a strict lifestyle program. The success of the surgery depends on the commitment 

of the patient to these lifestyle changes (6). These lifestyle changes are needed to fully benefit from the 

acquired postoperative weight loss and to avoid weight regain. That means that a change in patients’ 

behaviour is necessary to generate lasting weight loss (7). However, patients are not always able to 

maintain this behaviour change and can consequently gain weight. Therefore, patients should be 

supported in their behaviour change to improve surgery outcomes. 

 

Currently, a postoperative lifestyle program is available at ZiekenhuisGroep Twente [ZGT] obesity centre 

aiming to support a patient’s lifestyle change after surgery. The program consists of mandatory and 

optional supportive group meetings, available until five years after surgery (8). The meetings are hosted 

by a dietician, an obesity nurse, a psychologist, or a physical therapist.  

 The obesity centre aims to develop a tool as an addition to standard postoperative care to 

improve treatment outcome. This tool should measure postoperative predictive behavioural 

parameters of weight regain of bariatric patients and give insight in patients’ behavioural patterns to 

professionals, so they can see when some patients relapse in unhealthy patterns. Developing such a tool 

was clinically relevant as these insights can promote a more tailored support and, via that, sustain 

behavioural change and with that patients’ weight loss.  

 

Mundi et al. (6) mention that eHealth can enhance traditional weight loss programs, for instance by text 

messages (9), virtual coaching (10), and social media (11). These studies imply that patients are 

accepting this technology, and even frequently prefer technology over traditional methods. Therefore, 

for this study eHealth was selected. eHealth is defined by the WHO as “the use of information and 

communication technologies (ICT) for health” (12).  

 A subtype of eHealth is mHealth. This is an eHealth application carried out with mobile 

technology, like smartphones and tablets (13, 14). In 2014, already 24 mobile technology applications 

for patients relating to bariatric surgery has been identified by Stevens et al. (15). These applications 

contained information for patients, support forums, advertisements for weight loss clinics, and patient 

record tools. These patient record tools focused on clinical and organisational aspects, like weight 

tracking and appointment overviews. For this study a tool is needed to get insight in postoperative 

predictive behavioural parameters, as the professionals wanted to prevent relapse. However, no similar 

tool was found by Stevens et al. (15). Therefore, a new tool needed to be developed to make the 

behavioural patterns measurable.  

A method that measures daily behaviour patterns is the experience sampling method [ESM]. 

Developing a smartphone ESM module for post-bariatric patients is of interest, because it has several 

advantages compared to other methods. First, using technology can be less time-consuming and costly 

to get insights in lifestyle behaviour compared to using non-technological solutions (6). Second, ESM 

was selected because, unlike interviews and questionnaires, it gives a more continuous overview of 
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someone’s daily life instead of a snapshot. Third, conducting observations or questionnaires usually 

takes a long time and can create disturbances in a person’s life, which influences the results (16). With 

ESM, answering a question takes subjects usually less than one minute, which causes only a small 

disturbance in their day. Finally, since ESM enables measurement in the natural setting, interpersonal 

and environmental factors can be measured, unlike in laboratory studies (17). With ESM, the target 

group should answer questions throughout the day, while they are in their natural setting (18). The 

questions can be prompted at ‘random’ times per day for several days and result in an individual pattern 

for each patient (19). ESM provides a window in daily behaviour and experience by collecting 

information about the content and context of daily life (20, 21). There was no known ESM application 

available to measure predictive behavioural parameters of weight regain for patients after bariatric 

surgery at the time of the study.  

 Also, no research had been conducted about the development or feasibility of an ESM module 

targeted on post-bariatric patients. This means that there was a gap in scientific knowledge about the 

ESM in post-bariatric care. This study sets the first steps into bridging this gap. This was done by 

developing and evaluating an ESM application that measures postoperative predictive behavioural 

parameters of weight regain of post-bariatric patients in a pilot study. 

 

This study had the goal to develop a tool which measures postoperative predictive behavioural 

parameters of weight regain of bariatric patients, to give the post-bariatric professionals and 

researchers insight in patients’ behavioural patterns, for which an mHealth ESM tool was selected. To 

achieve the goal the following research questions and sub questions were answered:  

1) Which ESM procedure and questions are best suited to measure postoperative predictive behavioural 

parameters of weight regain of post-bariatric patients in an mHealth application?  

1a) What are the most important postoperative predictive behavioural parameters of weight 

regain of post-bariatric patients, which can be influenced and measured with an mHealth 

application, according to professionals involved in bariatric care in ZGT? 

1b) What are the variable components of an ESM procedure and which options within these 

components are preferable to measure postoperative predictive behavioural parameters of 

weight regain of post-bariatric patients? 

1c) What questions and frequencies of those questions are best suited to measure the selected 

parameters, taking the selected ESM procedure into account? 

2) What is short-term adherence of post-bariatric patients to and their opinion of the usability and ESM 

design of an ESM module that measures postoperative predictive behavioural parameters of weight 

regain in post-bariatric patients? 

 

This study consists of three phases. In the first phase the predictive parameters of weight regain were 

deducted. In the second phase the content of the ESM module was selected and in the third phase a 

pilot was conducted to evaluate short-term adherence and patient satisfaction of usability.   
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2. Theoretical framework 
This study needed a guideline to develop and evaluate an eHealth tool to monitor patients. The CeHRes 

[Center for eHealth Research] roadmap was used to structure this study (see Figure 1), because of the 

following arguments. Firstly, because it describes the development of eHealth as a holistic principle by 

mentioning several steps. It does not merely include one aspect as other eHealth frameworks, e.g. solely 

include business modelling (22) or evaluation (23). This fits with the study, because the study focuses 

on development and evaluation. Secondly, with the CeHRes roadmap it is possible to create or adapt a 

technology useful for only monitoring and not necessarily changing behaviour, as was done in many 

other frameworks. This corresponds with the aim of the study, because the study aims to monitor and 

not change behaviour. 

 
Figure 1 Research integrated in the CeHRes Roadmap (27) 

The CeHRes Roadmap (24) is an approach for the development of new technologies, the improvement 

of existing technologies, and the evaluation of technologies. The roadmap consists of five steps. After 

each step, a formative evaluation takes place to take a step back and optimize the product (25-27). The 

first step, the contextual inquiry, is about generating insights and understanding of the context (25, 26, 

28). In the value specification, the second step, the values of the selected stakeholders should be 

brought to light (25, 26, 29). Thereafter, (a prototype of) the technology is developed, in the third step, 

the design step (25). In the fourth step, the operationalisation, the technology is launched (25, 26). 

Summative evaluation is the last step of the roadmap, which is used to measure what has been 

accomplished at a certain point in time (30). In this step, the usage of the technology and the effects on 

healthcare and patients should be studied (25).  

In this study, the value specification and design step were carried out. The previous step 

including the context (step 1) was shortly described in the introduction. Phase 1 of this study 

corresponds with the value specification step. In this phase the parameters and their importance were 

derived. Phase 2 matches with the design step, this includes the development of the questions and the 

ESM procedure. Further steps were not included as this was not the goal of this study. 

A formative evaluation takes place after each step (25-27). Therefore, in phase 3 of the study 

the design step was evaluated. The type of evaluation needed depends on which of the CeHRes 
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roadmap, a researcher is in (31). Furthermore, in this study was decided that the prototype was 

evaluated by end users, to be able to match the technology to the users (32). By using user participation, 

a technology is created that meets users’ expectations and context (33). When focusing on users it is 

important to use a mixed method approach by placing a focus on their use behaviour and on their 

opinion of the app. This is because users are not always aware of or able to express how they use the 

app (34, 35). Therefore, the following aspects were selected to evaluate: adherence (use behaviour) 

and content of ESM and usability (opinion of the app). 

Adherence should be used to measure the use behaviour after the design, because by 

measuring adherence, there can be tested if the intended objectives from the value specification has 

been realised in the design step (30). Adherence is often used as an outcome measure when evaluating 

eHealth. However, there is no standard adherence definition in eHealth research yet (36). For this study 

the definition of Donkin et al. (37) was selected: “the degree to which the user followed the program as 

it is designed”. The definition was combined with the elements of adherence that were mentioned in a 

recent systematic review to clarify adherence (36): “1) the ability to measure the usage behavior of 

individuals; 2) an operationalization of intended use; and 3) an empirical, theoretical, or rational 

justification of the intended use.”. 

The content of the ESM design and the usability were evaluated by getting users’ opinion of the 

app. The ESM design should be evaluated, as this is the part that has been developed during this study. 

The usability of the app design should be evaluated by the users, because this is a critical part of the 

success of an eHealth application (35). If the usability is inadequate, people will or cannot use the app 

and cannot properly evaluate the content of the design. Usability can be defined as the “extent to which 

a system, product or service can be used by specified users to achieve specified goals with effectiveness, 

efficiency and satisfaction in a specified context of use” (38). 
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3. Methods 
The following chapter describes the performed methods for this study in more detail. Figure 2 gives a 

graphical representation of the methods. 

 
Figure 2 Overview methods 

3.1. PHASE 1: Parameter deduction  
The methods of phase 1 include interviews with health care professionals, partly based on literature. 

This method was selected to get in-depth insight in clinical experience in the ZGT context, without 

neglecting scientific evidence. In the interviews, post-bariatric predictive behavioural parameters of 

weight regain were deducted. The intended outcome was an overview of the most important 

postoperative predictive behavioural parameters of weight regain which can be influenced and 

measured with an ESM application, according to the professionals.  

Participants. Professional who work in the current post-bariatric surgical care of ZGT were asked 

to participate. These professionals were selected because it was expected that they had insights in the 

predictors of weight regain after surgery, as they encountered the patients after the surgery. 

Professionals were included when they had contact with patients in the postoperative lifestyle program 

and excluded when they only had facilitating or administrative tasks in the postoperative lifestyle 

program. 

Eleven professionals were selected from the information folder of the postoperative lifestyle 

program by obesity centre intern C. Mels and were approached via email. Five interviews were 

conducted with seven professionals: one dietitian, one psychologist, one psychological assistant, one 

physiotherapist, two specialised nurses, and one bariatric nurse. The other approached professionals 

were not available for an interview. 

Instruments. An interview guide was developed (see ‘Appendix I – Interview guide post-bariatric 

care professionals‘); the questions in the first part of the interview guide focus on predicting parameters 

in the view of the professionals. In the second part, postoperative predictive behavioural parameters of 

weight regain found in the research of colleague E. Kuipers (in progress), which can be influenced and 

measured with an application, were presented. The professionals were asked for their opinion on these 
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parameters. In the third part, professionals were asked which parameters mentioned in the interview 

were the most important according to them. Each professional was asked about parameters belonging 

to their expertise, e.g. only dietary parameters to a dietician. Nurses were asked about all parameters, 

as they talk with patients about a range of topics. 

Procedure. The face-to-face interviews were alternately conducted by C. Mels and L. van der 

Ham (researcher). The interviews took about 30 minutes and were held in Dutch. During the interviews, 

minutes and audio records were made alternately by C. Mels and L. van der Ham. Permission from the 

professionals was asked to make the records.  

Analysis. The minutes were structured based on the factors for weight regain mentioned by 

Karmali et al. (39). They describe the aetiology of weight recidivism in five groups: hormonal/metabolic, 

dietary non-compliance, mental health, physical inactivity, and anatomic/surgical. This study focuses 

solely on measuring patients’ behavioural change, therefore only the patient-related causes were 

selected: dietary non-compliance, mental health, and physical inactivity. The sub-codes were the 

parameters mentioned during the interview. After structuring the minutes, the audio records have been 

listened to, to check if no information was missed.  

 

3.2. PHASE 2: ESM Procedure development  
The methods of procedure development in phase 2 involves a mixed method design, combining 

scientific literature and expert meetings. These methods were selected to get scientific knowledge, but 

also to get advice from experienced ESM developers and implementers. The intended outcome was an 

overview of the components within an ESM procedure and the preferable choices within those aspects 

fitting the aim of this study.  

Participants. Experts with expertise on the implementation and execution of the ESM 

application were sought in the network of the researcher and the ZGT supervisor (epidemiologist). Three 

experts were found, contacted via email, and meetings were held with all of them.  

Instruments. A semi-structured guide was developed in collaboration with both ZGT supervisors 

(epidemiologist and surgeon). In this guide, the experts were asked for their expertise about the 

implementation and execution of an ESM application. A focus was placed on the development and 

substantiation of their ESM application. 

Procedure. Consultations were held with two experts via telephone and with one expert face-

to-face. During the meetings, notes were made.  

Furthermore, the literature search was conducted; the following search terms were used in the 

databases ‘Scopus’, ‘Google Scholar’, and ‘PubMed’: "ESM" OR "experience sampling" AND protocol OR 

guide OR procedure. Moreover, snowball sampling was used with the found literature. The goal was to 

find variable ESM procedure components and options within those components in scientific literature. 

Literature was included when it mentioned steps including components to develop an ESM procedure 

and/or options within those components. Literature was excluded when it did not describe experience 

sampling, when the literature was not written in Dutch or English, or when it was not available via the 

University of Twente. 

Analysis. The ESM procedure components mentioned in the literature and by the experts were 

listed and options within those components were described. With this information, the ESM procedure 

fitting the goal of this study was created. 
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3.3. PHASE 2: Questions development 
The methods of the question development in phase 2 include a mixed method design, combining 

scientific literature and clinical expertise. These methods were selected to get scientific knowledge and 

to be able to relate it to the context. The questions were developed for the parameters selected in 

phase 1, with the procedure developed in phase 2 in mind.  

Instruments. A semi-structured guide was developed to guide the expert meetings. In this guide 

the experts were asked for specific questions and frequency to measure the selected parameters. 

Participants. Experts with expertise on ‘frequency of food intake’, ‘protein intake’, ‘perceived 

social support’, or ‘mood’ (the results from phase 1) were sought in the network of the researcher and 

the ZGT supervisor (epidemiologist). Six experts were found and contacted via email. Meetings were 

held with four of them (at least one expert per selected parameter), as not all experts were available.  

Procedure. The experts were met before the ESM procedure was developed. The consultations 

were held face-to-face and during these meetings notes were made. Literature was read on basis of 

recommendations that were made during the expert meetings. 

Furthermore, the literature search was conducted after the ESM procedure was developed. In 

the databases ‘Scopus’, ‘Google Scholar’, and ‘PubMed’ was searched with the queries: “experience 

sampling” AND intake OR consumption AND food, “experience sampling” AND protein, “experience 

sampling” AND “social support”, “experience sampling” AND emotion OR mood. The goal was to find 

studies that use ESM and measure one of the selected parameters. Literature was included when one 

of the selected parameters was measured with one or two questions or statements (as was decided 

upon in the selected procedure), ideally with a theoretical foundation. Literature was also included 

when it mentioned the frequency for measuring one of the selected parameters. Literature was 

excluded when it was not in English or Dutch or when it was not available via the University of Twente.  

Analysis. For each parameter, the selected questions/statements from the studies have been 

juxtaposed. The question/statement that fits best with the aim of the study and experts’ 

recommendations was selected. If no question could be selected (as no question was found), a question 

was developed based on the recommendations of the experts and the advice given in the post-bariatric 

care. The final questions/statements were presented to a dietitian and psychological assistant of the 

post-bariatric surgical care of ZGT and approved for clarity and content.  

 

3.4. PHASE 3: Patient pilot 
The methods of phase 3 involve the patient pilot, for which the prototype was used. This prototype was 

evaluated by measuring short-term adherence and the opinion of the patients about the ESM design, 

and about the experienced usability.  

Participants. As many post-bariatric patients as possible were asked to participate in this study, 

while they were visiting the ZGT obesity centre in week 34 to 36 of 2018. Patients who underwent 

bariatric surgery and were in the post-bariatric program in ZGT were asked to participate. The patients 

were selected from all the stages of the post-bariatric program. 

Inclusion criteria: 

- The patient underwent bariatric surgery. 

- The patient is in the post-bariatric program at ZGT. 

- The patient has a smartphone with an Android operating system. 
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Exclusion criteria: 

- The patient has insufficient command of the Dutch (written) language. 

- The patient has insufficient intellectual capacity to understand the study and thus the informed 

consent. 

In total 164 patients were asked, 102 were eligible, 18 filled in the demographic questionnaire, 13 used 

the app, and 9 filled in the evaluative survey.  

Instrument. An online survey was used to measure the opinion of the patients about the ESM 

design and about the experienced usability; the first part of the survey consisted of the system usability 

scale [SUS] to measure the patients’ experience of the usability of the application (40). The SUS consists 

of 10 items measured on a 5-point Likert scale, which gave a final score between 0-100 (after 

multiplication by 2.5). An example of a question is: “I thought the system is easy to use” (40). The SUS 

was found reliable and valid in English, and the Dutch version had similar internal reliability (41). The 

SUS was selected because it was a quick and general measure. This fits to evaluate a pilot, because a 

comprehensive usability evaluation places an unnecessary burden on the patients while the app was 

still in the development phase. The Dutch translation of the SUS of Jansen-Kosterink et al. (42) as 

mentioned by Koning (43) was used in this study where the word ‘system’ was replaced with 

‘application’, to make the statements less vague.  

The second part of the survey consisted questions about the selected ESM procedure design, 

overall experience, and points for improvement. These questions were asked, because it involved 

aspects that can be adapted regarding the ESM method and validate the choices.  

Procedure. After consultations with the healthcare professional and during a group meeting in 

the current post-bariatric program, the researcher introduced the aims and contents of the study to the 

patients. After this introduction the patient information, the informed consent letter and the 

demographic questionnaire were given to the interested patients (Appendix II – Patient information). 

The demographic questionnaire consisted of questions about gender, age, education and weeks since 

surgery (see ‘Appendix III – Demographic questionnaire’). Patients were asked to sign the informed 

consent form and fill in the questionnaire at home or at the obesity centre.  

 After informed consent was obtained, an instruction manual, username and password were 

sent to the patients via email. Patients were reminded twice to install the app. The second time, they 

were asked for a reason if they did not want to participate. The ESM module started immediately after 

the patient installed the app. An overview of the questions can be found in ‘Appendix IV – ESM questions 

and procedure’. Patients used the app in their daily life for two weeks. 

 Two weeks after the patients installed the application, the online evaluative survey was sent via 

email (see ‘Appendix V – Evaluative survey’). Patients were reminded to fill in the survey once and if 

they did not want to participate, they were asked for a reason.  

Data access. The answers to the questions and the log data from the smartphone application 

were encrypted and saved on a data-storage of RRD. The passwords were stored as a salted hash at the 

RRD server to be sure that they cannot be traced back to the patient. This server was only accessible via 

a web service over an HTTPS connection. The log data needed for analysis was retrieved from the data 

server by the researcher and was stored in a private folder on the ZGT server. This private folder on the 

ZGT server was only accessible to the research team involved in the study.  

In the evaluative survey no personal data or other information that can be traced back to a 

specific patient was asked. The online evaluative survey was made with Qualtrics. Qualtrics had an ISO 

27001 certification, which stands for protection and reliability of Customer data (44). Only the 
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researchers involved in the study had access to the Qualtrics account. The selected data for analysis was 

retrieved from Qualtrics by the researcher and was also stored in the private folder on the ZGT.  

Analysis. The log data from the application was used to measure adherence. In this study the 

intended use was based on the core concepts of ESM: 1) patients install the app, 2) patients get a 

notification, 3) patients answer the questions, and 4) patients answer the questions in real time. These 

points were operationalised as 1) number of people that installed the app, 2) number of notifications 

received, 3) number of answered questions, and 4) response time. The ‘number of answered questions’ 

and ‘response time’ were used to validate choices made for the ESM procedure (see 4.2). This was done 

by comparing the ‘number of answered questions’ and the ‘response time’ between the selected 

questions, selected days, and selected times. Also, by showing an overview of the ‘number of answered 

questions’ and the ‘response time’ from the first to the last question and a response time distribution. 

To analyse the experienced usability, the SUS score (from 0-100) was calculated to get a general 

indication of the user’s subjective rating of the usability (40, 45). The items 1,3,5,7, and 9 score from 0-

4 and the items 2,4,6,8, and 10 score from 4-0. The scores were summed and multiplied by 2.5 to get 

the overall SUS score (40, 43). In a study of Bangor et al. (46), grade rankings were given to the SUS 

scores (see Figure 3), to which the score from this study was compared.  

To analyse the opinion of the patients about the ESM design, the answers on the qualitative 

questions of the survey were sorted by: overall experience, points for improvement, and ESM 

procedure.  

 
Figure 3 Grade rankings of SUS scores (46)  
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4. Results 

4.1. PHASE 1: Parameters 
This chapter describes only the parameters that were found the most important. The most important 

parameters mentioned by nurses were not described, because the nurses were not able to give a 

substantiation of why the parameters were the most important. A complete overview of the parameters 

from the literature and the interviews is listed in ‘Appendix VI – Parameters’, with information from the 

literature and comments of the professionals summarised per parameter.  

 

Protein intake. The dietician mentioned protein intake as one of the most important parameters. She 

said that the intake of enough proteins is a good basis for a wholesome diet and makes sure that patients 

are not hungry. The intake of too little proteins can cause sweet food cravings, a higher intake of fat, 

and/or hunger. The specialized nurse also mentioned that if patients eat not enough protein, they have 

a lower feeling of fullness and crave sweet food. She added that patients can feel tired and sick, due to 

a shortage of proteins. The dietician mentioned that patients’ protein target is based on their ideal 

weight; patients need one gram of proteins per kilo ideal weight.  

Frequency of food intake. The dietician named frequency of food intake as another important 

parameter. Frequency of food intake describes the number of times a person consumes food per day. 

She mentioned that patients should eat multiple times throughout a day, to prevent unhealthy food 

craving. The specialized nurse added that patients sometimes feels unwell if they do not eat enough. 

The dietician and specialized nurse both mentioned that patients should eat six to ten times a day. 

Mood. The psychologist and psychological assistant mentioned that all parameters are 

important as they are interconnected. Most of the parameters they mentioned relate to the overall 

feeling of patients. Therefore, patients’ overall feeling was measured with the help of mood. Mood can 

be defined as “a conscious state of mind or predominant emotion” (47). This parameter is also closely 

related to depression, which is seen as one of the more important parameters by the psychologist and 

psychological assistant as well. 

Perceived social support. The psychologist and psychological assistant were especially interested 

in perceived social support, because this parameter was found important in recent research. They said 

that patients get difficulties if they do not experience social support. The specialized nurse mentioned 

that a lack of social support can cause the patients to fall back into old habits. Also, the physical therapist 

said that patients’ success depends on their social environment. Moreover, the dietician mentioned that 

patients can also be negatively influenced by their peers, when they bring them in all kinds of 

temptations. Social support can be defined as “advise on, arrange, or provide practical help or emotional 

social support (e.g. from friends, relatives or colleagues) for performance of the behaviour” (48). In this 

study, with social support was meant the perceived support a person gets for their lifestyle change. 

Frequency of activity. According to the physical therapist1 the frequency of activity was the most 

important parameter, because it does not matter if patients exercise very long and intensive if they do 

it only sporadically. She recommends that patients should be active for 30 minutes per day, but it is 

more important that patients do not sit too much. Frequency of activity can easily and objectively be 

measured with a smartphone or smartwatch; therefore, patients were not burdened with a physical 

activity question in this ESM module. 

                                                           
1 The physical therapist only mentioned parameters that cause obesity in the first place, because she only guides 
patients achieving weight loss and does not encounter patients who relapse. 
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In summary the parameters, ‘protein intake’, ‘frequency of food intake’, ‘perceived social support’, and 

‘mood’ were selected for this study.  

 

4.2. PHASE 2: ESM Procedure 
During the consultations with experts that work with an ESM app, two experts mentioned that the app 

they used was externally developed and that they did not have insight in the ESM development choices. 

The third expert recommended to take the number of questions per day and the number of questions 

per moment into account and to variate questions per day. 

In the literature, ESM guides of Conner et al. (49), Csikszentmihalyi et al. (50) and Fisher et al. 

(51) were found and other studies that mention ESM components (18, 20, 52-54). In these guides, the 

following procedure components were mentioned: platform, sampling protocol, number of questions, 

duration of sampling period, and cut-off point. The ESM procedure should be tailored to the purpose of 

the study (49, 50), therefore each component and options within are described below (see Figure 4). 

 
Figure 4 Overview ESM procedure  

Platform. Two type of platforms can be used for ESM: paper-and-pencil or computerised (20, 49, 51, 

54). When using paper and pencil, patients should answer the questions on paper, an experience 

sampling form, (50) and if needed use a signalling device. With the computerised version the signalling 

device and questions are integrated in one device. The patients are asked to take their ESM tools with 

them at all time. The first main difference between both methods is the burden of carrying the device.  

In case of the paper-and-pencil method they have to bring their paper and possible pager with them. In 

case of the computerised version, the ESM tool can be put on a user’s smartphone. In this way they are 

not burdened with carrying an extra device for the ESM measurement (51). Second, data management 

is difficult for paper-and-pencil methods, because the results have to be digitalised before analysis is 

possible (20). This takes a lot of time and is prone to human error. With the computerised methods, the 

data is already digital. Third, with the computerised version it is not possible to answer outside the time 

window, which is possible in the paper-and pencil method (20, 51, 54). This makes it also easier to 

measure the compliance to the tool. Fourth (51), the computerised version requires programming, for 
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which a professional in needed. This is not the case at the paper-and-pencil method (20). This method 

can be done by the researcher itself. 

 This study uses a computerised ESM by using a smartphone application. First, because as 

mentioned in the introduction, patients frequently prefer technology over traditional methods. Second, 

because the computerised version has more advantages as can be seen above.  

Sampling protocol. There are three kinds of sampling protocols mentioned in literature (20, 49, 

51, 52, 54): interval contingent, signal contingent, and event contingent. With interval contingent the 

signals come at a regular interval, thus on fixed times (20, 52). This protocol gives the possibility to ask 

about a time frame or about experiences since the last question (49). With signal contingent, the 

questions can be answered on response to a signal. This is meant for behaviour that is ongoing and 

therefore likely to occur when a signal is given (20, 52). Signal contingent also overcomes the influence 

of retrospective memory bias or cognitive or emotional regulation (18). With event contingent, 

questions can be answered directly following a certain event, ensuring a limited memory bias. This 

protocol is useful for behaviour that is less common throughout a day. A study that measured the most 

optimal ESM protocol found that response is usually highest when using interval contingent (49).  

 In this study, the application sent questions to the patient with an interval contingent protocol, 

because the dietary questions ask about the whole day, and thus include a time frame. Hence, the 

questions (developed later in phase 2) were set at a certain day and time. Patients got notifications on 

their phone, in this way a signal contingent protocol was used as well. 

Number of questions. In scientific literature, there is variation in the advice about the number 

of questions. This varies between studies, from 7 to 270 questions per person (49). The number of 

questions depends on the number of signals (51); 1 signal per day can have questions of 5-10 minutes 

and 5 signals per day can have questions of maximum 3 minutes. The observations should be often 

enough to capture fluctuations, but too often burdens the patients (49). The more questions that are 

asked, the fewer patients are willing to participate (50). However, when this is set too low there is the 

possibility of not having enough data. When items are concrete, a single well-chosen item should be 

sufficient to measure the construct (51). No more than 30 items per moment and 8 signals is feasible in 

clinical practice (18, 53). Delespaul (55) advices against more than six question moments per day when 

using interval- and signal-contingent for a longer period of time. Question moments once or twice a day 

generally gives the highest response (49). In one study with pre-bariatric patients, eight questions per 

week were used (6). Another study, which sent text messages to obese patients, found that more than 

two text messages per day is too many for this target group (56).  

The expert also mentioned the number of questions as an ESM component. She mentions that 

a low number of questions was needed to not overburden the patient, and that false answers and 

dropouts occur with a lot of questions.  

 In this study, questions were asked twice a day, as twice a day was seen as the highest possibility 

for this target group without burdening the patients too much (56) and as it usually gives the highest 

response (49). The number of questions was set to one or two per moment with a preference for one, 

to decrease the chance of overburdening patients, and thus decrease false answers and dropouts. 

Duration of the sampling period. Literature is also inconsistent about the duration of the 

sampling period. Some articles mention a few days to a month (49), some one or more weeks (51), and 

others mention ten days to a year (18). The sampling period depends partly on the number of questions 

and response rate (49, 51).  
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 In this study, the questions were asked for two weeks. The sampling period had to be short, due 

to time limitations. However, patients needed to be able to evaluate each question. If the sampling 

period only lasted one week, there was a high chance that patients did not see some of the questions.  

Cut-off point. The idea behind ESM is a momentary assessment, therefore the answers have to 

be given within a certain time; a cut-off point is needed to get ‘real-time’ insights (20, 51). In a book 

chapter of Csikszentmihalyi et al. (50) studies are mentioned in which 50% and 64% of the patients 

responded immediately. In one of those studies 87% responded within ten minutes and in the other 

90% within eighteen minutes. Csikszentmihalyi et al. (50) also mention that several studies have 

reported a similar delay of response and most studies use a cut-off point of 20 minutes.  

 In this study, the cut-off point was set on twenty minutes, as it is close to a momentary 

assessment while usually most patients have responded.  

 

4.3. PHASE 2: Questions and frequency  
This chapter describes the selected question/statements and frequency for the parameters selected in 

4.1 based on the procedure selected in 4.2 (see Table 1 or Appendix IV – ESM questions and procedure). 

There were two time-possibilities set for each question, to get insight in the responses per time. Each 

question was asked one time the first week and the other time in the second week. Patients were 

randomly assigned to these times. An answer option ‘I do not know’ was added to every question for 

patients do not have the knowledge to answer the questions. 

Table 1 ESM questions/statements and answer options 

Question Answer options 

How often did you eat today? 1-5 times / 6-10 times / more than 10 times / I do not know 

Have you eaten enough protein today? Yes / No / I do not know 

I feel supported in complying with dietary advice. Strongly agree / Agree / Neutral / Disagree / Strongly disagree 

I feel supported in complying with exercise advice. Strongly agree / Agree / Neutral / Disagree / Strongly disagree 

How do you feel now? ☺ /  /  / I do not know 

 

Frequency of food intake. An expert (master student nutrition and health) recommended to ask for the 

number of eating moments three times a day to measure frequency of food intake while avoiding 

memory bias. Moreover, the dietician mentioned that patients have different routines in weekdays and 

weekends. 

In the literature no method was found to measure food intake frequency in one question (as 

was decided upon in the procedure). Frequency of food intake is usually measured with a food 

frequency questionnaire, recall, or food diary. These are usually filled out three days per week to get a 

valid measure (two weekdays and one weekend day) (57-59).  

 To measure frequency of food intake in this study, a tailored question was developed with the 

advice given in the post-bariatric program care kept in mind. This advice is: to eat six to ten times a day. 

The frequency of three days per week with two weekdays and one weekend day was selected, because 

this was advised by the literature and the dietician. The question was asked at 21.00 or 22.00, as a 

retrospective view on the day was required to answer this question. 

Protein intake. According to the experts (master student nutrition and health & dietician) it is 

not possible to measure protein intake without a food frequency questionnaire, recall, or food diary. 

Also, the dietician mentioned that patients have different routines in weekdays and weekends. 
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In the literature no method was found to measure protein intake in one question. Protein intake 

is also usually measured with a food frequency questionnaire, recall, or food diary. These are usually 

filled in three days per week to get a valid measure (two weekdays and one weekend day) (57-59). 

 A tailored question was made for to measure protein intake based on the advice in the post-

bariatric program. The advice for level of protein intake differs per person; therefore, the patients were 

only asked if they meet the required amount (patients get information about their needed personal 

protein intake). For this a measurement of three days per week with two weekdays and one weekend 

day was selected as well, because this was advised by the literature and the dietician. The question was 

asked at 21.00 or 22.00, as a retrospective view on the day is required to answer this question. 

Perceived social support. The experts (psychologist and psychological assistant) recommended 

measuring social support with the ‘Multidimensional scale of perceived social support’. Moreover, they 

mentioned a research of one of their colleagues measuring social support among bariatric patients, with 

two questions (60). According them, asking for social support one time a week would be enough for a 

long-term overview. 

In scientific literature several articles describe perceived social support. However, most 

measure social support with a questionnaire of multiple questions (61-69). Pacella et al. (70) and 

Hatzenbuehler et al. (71) describe a perceived social support measure with one or two questions. Many 

studies mention measuring social support daily (65), or even multiple times per day (61, 72, 73). 

For social support the questions were based on the research of Ter Braak et al. (60), because 

these were developed for Dutch post-bariatric patients. The question asks about support for compliance 

with nutritional and exercise advice on a 5-point scale. The questions were asked one time a week, 

following the advice of the experts. The questions were asked at 10.00 or 18.00, to look for a difference 

between expected work time and leisure time. 

Mood. The experts (psychologist and psychological assistant) recommended measuring mood 

with the ‘Positive and Negative Affect Scale’ or the ‘Nederlandse vragenlijst voor eetgedrag’ and if there 

was a focus on depression, the ‘Beck Depression Inventory’. They recommended to measure mood 

daily, because it can have a lot of variation within a short time. 

During the literature search, a visual method was sought to measure mood (e.g. with emoticons) 

with the notion that visual scales are better understood by patients (54). Several studies were conducted 

in which mood was measured using ESM. However, no study measures mood with one valid question. 

The ‘facial image scale’ was the most commonly described scale when searching for smiley scales. This 

scale normally uses five smileys, but is adapted by Lee et al. (74) to three smileys, as people experienced 

it as hard to differentiate between very sad and sad, and happy and very happy. These three smileys 

can also be used as a measure to look for depression, as it had strong correlations with the ‘Geriatric 

Depression Scale’ and depression in the DSM IV (74).  

To measure the parameter mood, the question of Lee (74) was selected. Mood was measured 

daily, due to the variation within the parameter. The question was asked at 12.00 or 19.00, to look for 

a difference between expected work time and leisure time.  

 

4.4. Prototype 
The prototype was developed based on the procedure decided upon in 4.2 and the questions and 

statements in 4.3. Examples of the prototype are given in Figure 5. The prototype was developed by the 

external organisation Roessingh Research and Development [RRD]. 
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 Figure 5 Prototype 

4.5. PHASE 3: Short-term adherence 
Sample. In total 164 patients were approached in three weeks, of which 62 patients were excluded due 

to the incompatibility with an iPhone (n=54), due to a lack of a smartphone or smartphone knowledge 

(n=4), and due to insufficient command of the Dutch (written) language (n=4). The other 102 patients 

belonged to the study population, of which, 6 (5.9%) patients did not want to participate due to time 

limitations, 2 patients (2.0%) did not participate due to other reasons, and 12 patients (11.8%) gave no 

reason. This leaves 82 patients (80.4%) with a positive intention towards participating. Those patients 

received the informed consent letter and demographic questionnaire. In total, 18 patients (of 102 

,17.6%) completed these forms (see Table 2 for an overview of the patients’ demographic 

characteristics). The reasons for not completing the forms were not stated by non-participants.  

Table 2 Patients’ demographic characteristics of the pilot and the survey 

Demographic characteristics Patients who 

completed the 

forms (n=18) 

Patients who 

used the 

application 

(n=13) 

Patients who 

completed the 

evaluative 

survey (n=9) 

Female, n (%) 17 (94.4%) 13 (100%) 9 (100%) 

Age, years 42 [34.75-50.75] 43 [34.5-50] 46 [38-51.5] 

Highest completed educational level 

- Primary education, n (%) 

- Lower Vocational Education (VMBO), n (%) 

- Intermediate vocational education (MBO), n (%) 

- Higher general continued education (HAVO) or pre-

university secondary education (VWO), n (%) 

- Higher vocational education (HBO), n (%) 

- University (WO), n (%) 

 

1 (5.6%) 

2 (16.7%) 

11 (61.1%) 

- 

 

3 (16.7%) 

- 

 

- 

2 (15.3%) 

8 (61.5%) 

- 

 

3 (23.1%) 

- 

 

- 

1 (11.1%) 

6 (66.7%) 

- 

 

2 (22.2%) 

- 

Weeks since bariatric surgery, weeks 9.5 [6.75-59.5] 6.5 [8-49] 8 [6.5-27] 

 

Adherence. In total, 13 (of 102, 12.7%) patients installed and used the application. From the remaining 

five patients, one patient was not able to participate due to installation problems. Reasons for not 

participating were not given by the other four. Twelve (of 13, 92.3%) patients got all question 

notifications, but one patient only received 21.4% of the notifications (6 out of 28) due to unknown 

reasons. Furthermore, one patient dropped-out after eight days. On average 66.8% of the questions 

were answered with an average response time of 4 minutes and 29 seconds.  
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Validation of procedure. No visual difference in response rate was seen between the different questions; 

the percentages were around 67%. A difference was seen in response time; the question about protein 

was answered faster than the other questions, respectively 3 minutes and 50 seconds (noted as 3:50) 

compared to 4:32. A difference in response rate was seen in day and time; on Tuesday patients 

answered more often (81.3%), followed by Monday (70.8%) and Saturday (69.6%), on the other days 

the percentages were around 62%. The response time was the fastest on Sunday (3:46) and the slowest 

on Monday (5:37), the other response times were around 4:30. The questions received at 10.00 am 

(46%) and 12.00 pm (39%) were answered the most, and the least at 6.00 pm (20%). The percentages 

of the other times were around 30%. The questions were answered the quickest at 10.00 pm (3:33), 

and the least at 7.00 pm and 9.00 pm (4:58 and 4:53). The other answering times were around 4:25. 

Most patients answered the questions quickly; of the total given answers, 50% was given within 2 

minutes, 65% within 4 minutes, and 83% within 10 minutes. The sampling period lasted 14 days, the 

response rate decreased during the 14 days and the response time remain variable the whole time. 

Relating to the response time distribution, 49.8% of the answers were given within 2 minutes, 67.7% 

within 5 minutes, and 87.2% within 10 minutes.  

  

4.6. PHASE 3: Usability & ESM design 
Usability. The average SUS score was 77.8 (σ=12.9). This falls within the acceptable range and between 

the good and the excellent score determined by Bangor et al. (46). Most statements were scored 

positively (see Table 3). Only the statements ‘I think that I would like to use this app frequently’ and ‘I 

found the various functions in this app were well integrated’ had remarkably low scores, a respective 

average of 1.4 and 2.0 (range 0-4: completely not agree - completely agree).  

Table 3 SUS per statement (range 0-4: completely not agree – completely agree)  

Statement  Mean (SD) 

I think that I would like to use this app frequently 1.4 (1.0) 

I found the app unnecessarily complex 3.7 (0.5) 

I thought the app is easy to use 3.8 (0.4) 

I think that I would need the support of a technical person to be able to use this app 3.7 (0.5) 

I found the various functions in this app were well integrated 2.0 (1.3) 

I thought there is too much inconsistency in this app 3.1 (1.1) 

I would imagine that most people would learn to use this app very quickly 3.6 (0.7) 

I found the app very cumbersome to use 3.6 (0.7) 

I felt very confident using the app 2.6 (1.0) 

I needed to learn a lot of things before I could get going with this app 3.8 (0.4) 

 

ESM design. The evaluative survey was completed by 9 of the 13 patients (69.2%) (see Table 2). In the 

open questions, the patients appreciated the ease of use of the app (n=5), the clarity (n=4), and the 

succinctly (n=1). When the patients were asked what they disliked from the app, patients mentioned: 

the repetition of questions (n=3), that the app had no added value (n=2), the lack of a help section (n=1), 

the lack of a possibility to add something (n=1), the questions themselves (n=1), and two patients 

mentioned ‘nothing’. Patients thought the app was useful to get insight in their current behaviour (n=2) 

and to get reminded of their protein intake (n=1). However, three patients did not find anything useful 

to the app, two patients thought little was useful of the application, and one patient said the app had 

no added value. When patients were asked what was not useful of the app, they mentioned: no added 



Page | 17  
 

value (n=2), everything (n=1), nothing (n=1), little (n=1), lack of information (n=1), no in-depth picture 

with these questions (n=1), the possibility to go on autopilot due to the repetition of questions, and no 

stimulation or motivation to do it right (n=1). One patient dropped out due to the lack of variety of the 

questions. Patients suggested to add: a higher variety of questions (n=2), other questions (n=1), more 

questions with more depth (n=1), more depth and precision in the questions (n=2), more functions 

(n=1), a possibility to add questions yourself (n=1), possibility to unsubscribe for questions (n=1), and a 

dashboard with results (n=1). One patient mentioned that she did not understand the goal of the app, 

as she was not able to do anything.  

Most patients did not want to use the app as part of their treatment (n=6), one patient was 

neutral, and two patients did want to use it as part of treatment (μ=2.2, σ=1.2, range 0-4). Most patients 

did not recommend this app to other bariatric patients (n=6), two were neutral, and one would 

recommend it (μ=2.2, σ=1.0).  

The questions were generally seen as clear, with an average score of 3.9 (range 1-5: unclear - 

clear). The social support questions scored remarkably low on clarity with 3.1 (see Table 4). According 

to three patients, the questions about support could use more context by adding from whom they felt 

supported. On other questions was commented on aspects besides clarity; a lack of depth within the 

nutrition and mood questions (n=1), too low frequency of the ‘frequency of food intake’ question (n=1), 

and according one patient was the mood question only a snapshot as mood varies throughout the day. 

Also, two patients mentioned missing a question about fibre intake.  

Table 4 Clarity of usability questions (range 1-5: completely not agree – completely agree) 

Clarity of questions /statements Mean (SD) 

How do you feel now? 4.7 (0.5) 

How often did you eat today? 4.3 (0.7) 

Have you eaten enough protein today? 4.3 (0.7) 

I feel supported in complying with dietary advice 3.1 (1.5) 

I feel supported in complying with exercise advice 3.1 (1.5) 

 

When scoring the ESM procedure, most patients experienced using their smartphone to answer the 

questions as pleasant (n=8), (μ=4.8, σ=0.7, range 1-5). Patients were mainly neutral (n=6) about the 

times at which questions were asked, (μ=3.3, σ=1.0). The number of notifications was mainly seen as 

little (n=5) and neutral (n=4), (μ=2.2, σ=0.8). The number of questions per moment was mainly seen as 

little as well (n=7) and neutral (n=2), (μ=1.9, σ=0.8). Most patients did not want to use the app after 

these two weeks (n=5), two patients were neutral, and two did want to use the app after two weeks 

(μ=2.4, σ=1.4). Three patients added that the app did not have any added value and one patient was 

even annoyed by the questions. One patient added that she would like to use the app if something is 

done with the answers, like a dashboard. One patient added that she missed the depth in the questions 

and another patient mentioned that she would maybe use the app if there is a higher variety of 

questions. Two patients made other comments, but these were excluded as they were unclear. 

Sufficiency of time to answer the questions was scored with a 4.1 (σ=1.3). Eight patients agreed that the 

amount of time patients were given to answer the questions was enough and one patient did not agree. 
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5. Discussion 
The aim of this study was to develop a tool which measures postoperative predictive behavioural 

parameters of weight regain of post-bariatric patients to give the post-bariatric professionals and 

researchers insight in patients’ behavioural patterns. In this study, a tool was developed to query the 

predictive parameters of weight regain. Therefore, it could be said that the goal was achieved. However, 

the patients were negative about wanting to use the app, which was mainly due to the lack of functions 

of the app; in the current app patients could solely answer questions and got nothing back. The app can 

only be an addition to the current care if it is appreciated by the users. Therefore, it is recommended to 

adjust the aim and give direct support to the patients, instead of only gaining insight and giving support 

via the professionals. In the development of a next version of the tool, it is recommended to use a 

behaviour change model next to the CeHRes roadmap, because the direct support is about supporting 

or maintaining behaviour change. Even though the CeHRes roadmap can be used for behavioural 

change, it does not give much guidance for it. Several behaviour change models are available, like the 

Fogg Behaviour Model (75), Transtheoretical model (76), and Theory of Planned Behaviour (77). A model 

should be selected depending to the final goal aim of the tool.  

 

Furthermore, adjustments need to be made regarding the content: the questions and the protocol. The 

social support questions should be changed, because they were seen as unclear by the patients. 

According to them, it should be added to the questions by whom patients felt supported. Furthermore, 

they mentioned that questions about fibre intake could be added to the list of questions.  

 With regard to the protocol, adaptations could be made as well. The selected interval 

contingent protocol had the same questions repeated at the same time. In the data can be seen that 

patients answered the questions faster at the end of the pilot. The repetition of the questions and times 

could cause familiarisation (78, 79) creating a bias as patients already expect a certain question. Indeed, 

one patient also mentioned that the repetition caused an autopilot response. This point should be 

considered relating the quality of the study, as it can induce false answers and dropout. A signal 

contingent protocol could be used as a protocol for mood and social support to overcome this problem 

for those parameters. Another point is that the component ‘number of questions’ was set on two 

questions moments per day, with a maximum of two questions to not overburden the patient. This was 

based on research on obese and bariatric patients (6, 56). However, this study contradicts these 

findings; most of the patients said that the number of questions and questions per moment were too 

little. Patients would have liked more and a higher variety of questions. Furthermore, the pilot period 

was set on two weeks, most patients mentioned that they did not want to use the app after these weeks, 

due to a lack of depth and the repetition of the same questions. Additionally, in the data a decrease was 

seen in the response trendline. This could be improved by the previously mentioned implementation of 

direct support and adding more questions.  

 

In addition to adjusting the content of the ESM tool, it would be advised to increase the participation. 

In total 164 patients were approached for the pilot of the app, and only 13 patients installed the 

application. To improve the response rate, the study population could be broadened by making the 

application compatible for an iPhone as well. In this study, the study population would have increased 

by 46.4% if patients with an iPhone could have been included. To increase people with a positive 

intention (currently 80.6%) and number of people who started with the study (21.7%), patients could 

be asked to participate by professionals from the post-bariatric program. The health care professionals 
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themselves assumed this would increase response, due to their authority and connection to the 

patients. Moreover, during the recruiting process it became clear that many patients were hesitant to 

participate because they had to answer within 20 minutes. Many patients said they were not able to do 

so, because of work. Therefore, it should be better explained to them that it is fine to miss questions. 

Moreover, to increase the completion of informed consent forms, it is an option to give the information 

before the patients come to the centre and ask them to bring it with them. 

 It would also be recommended to increase the adherence, because adherence is closely related 

to an intervention’s effectiveness, as suboptimal use of a tool can undermine its effects (80). A method 

to increase the adherence is to ask more questions on the days and times on which a higher response 

was found, because a difference in adherence was found between days and times. Another method to 

increase total adherence, is to focus on persuasiveness of the tool, as this is an important factor of 

adherence to the tool (81). An example of a framework that can be used for developing and evaluating 

persuasive systems is the Persuasive System Design model (82). This model e.g. includes personal 

insight, which was also mentioned by all the post-bariatric care professionals as an important aspect; 

they mention that patients need insights themselves to be successful, because they are the ones who 

should do it. As mentioned by a patient and an expert, it is preferable to give patients feedback, e.g. an 

overview of the answered questions.  

 

Methodical consideration. During the development phase, a mixed method design combining qualitative 

information from practice and scientific literature has been used. Currently patients were only able to 

comment after the development. A point of improvement for a next version of the tool is to engage 

patients in the development process. This is also a part of the evidence-based practice and the CeHRes 

roadmap (83). By getting direct insight in their views, less often adjustments need to be made, as in this 

manner issues can be found and addressed immediately.  

The validity of the selected parameters and questions could be questioned, because there 

seems to be no overlap between literature and practice for selecting the parameters; the selected 

parameters for this pilot all came from practice and were not mentioned in the selected literature. This 

is caused by the fact that the professionals did not agree with most of the parameters from literature 

or mentioned that it was important but was dealt with pre-surgery. Furthermore, even though the 

questions were developed with the help of literature and experts, there was no insight in the validity 

and reliability of the questions. To get insight in the validity of the questions, a long term study is needed 

where the results are compared with one time clinical measures of the selected parameters (84).  

 

It is expected that the study population was not a representation of the target population. It is likely 

that only patients who were interested in research participated, known as selection bias (85). The self-

selection and attrition bias is often created during an ESM research, as only certain patients apply to 

participate and a certain group usually answer to the ESM questions (54). It should be noted that the 

motivation of patients to answer the ESM questions correlate with their motivation to change (18). It is 

expected that currently only patients with a motivation to change were interested in participating. 

This tool was developed for obese people; a group who usually have mental health issues and 

who are extremely sensitive to immediate rewards, and relatively insensitive to delayed negative 

consequences (86). Furthermore, according to the nurses at the obesity centre, it is generally a low 

educated group and a group that generally has a low adherence. This is a hard group to motivate, which 

means that generalising to other target groups could not be done directly.  
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Further research.  

The next step after this study would be to improve the ESM tool, according to the CeHRes roadmap. 

This pilot study intended to set the first steps into bridging the gap in scientific knowledge about the 

ESM in post-bariatric care. It was a broad study and has touched upon many different parts of the 

development of ESM. Given the limited time, this also means that not all parts were researched as 

thoroughly as could be. This research should only be seen as a foundation for future versions, as it was 

developed by one person. Usually an ESM module is developed by a team with each their own expertise, 

according to two experts and Csikszentmihalyi et al. (50). It would be recommended to do a more in-

depth research for each step with a team of experts. Keeping in mind the lessons learned from this study 

about adapting the aim to behavioural change, improving the ESM questions and the procedure, 

increasing the participation rate and increasing the adherence. 

After the tool has been improved another formative evaluation should take place, possibly like 

the one of this study. If that evaluation scores sufficiently, the next step of the CeHRes roadmap would 

be the operationalisation step in which the tool will be implemented.  
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6. Conclusions 
This study aimed to develop a tool which measures postoperative predictive behavioural parameters of 

weight regain of bariatric patients, to give the post-bariatric professionals and researchers insight in 

patients’ behavioural patterns. To reach this goal, two main questions were answered, which were 

shortly described in this conclusion. 

 

1) Which ESM procedure and questions are best suited to measure postoperative predictive behavioural 

parameters of weight regain of post-bariatric patients in an mHealth application?  

For the ESM procedure, the following components were found: platform, sampling protocol, number of 

questions, duration of sampling period, and cut-off point. Within those components was chosen for 

respectively: a smartphone platform, interval contingent protocol, 28 question moments and 1-2 

questions per moment, 2-week period, and a cut-off point of 20 minutes. 

The most important parameters to be measured with ESM were: regularity of food intake, 

protein intake, social support, and mood. Per parameter, questions or statements were developed, 

respectively: ‘How often did you eat today?’ (asked 3 times a week), ‘Have you eaten enough protein 

today?’ (asked 3 times a week), ‘I feel supported in complying with dietary advice’ and ‘I feel supported 

in complying with exercise advice’ (both once a week), and ‘How do you feel now?’ (asked daily).  

 

2) What is short-term adherence of post-bariatric patients to and their opinion of the usability and ESM 

design of an ESM module that measures postoperative predictive behavioural parameters of weight 

regain in post-bariatric patients? 

In total 164 patients were approached for the pilot of the app, installed 13 patients the application and 

12 patients got all notifications. On average 66.8% of the questions were answered and there was an 

average response time of 4 minutes and 29 seconds. 

According to patients the prototype was usable, and most questions were seen as clear (except 

for the social support questions). However, there are still some points for improvement, as patients 

valued the app and future use of the app mostly negative. The main reasons mentioned for this were 

the lack of added value and lack of depth.  

 

This study has set the first step in developing an ESM module to measure predictive behavioural 

parameters of weight regain of post-bariatric patients. It is recommended to improve the app by making 

it more appealing for patients, by giving direct support and getting more depth. This can be done by 

creating more and a higher variety of questions. Also, increasing the response rate and adherence is 

suggested. By making adjustments according to the suggestions in this study the app will be another 

step closer to the goal of making a tool to measure predictive behavioural parameters of weight regain 

after bariatric surgery and support patients in their behavioural change.   
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8. Appendices 

8.1. Appendix I – Interview guide post-bariatric care professionals 
Introductie 

Wij zijn Lianne van der Ham en Carlijn Mels en wij doen onderzoek voor onze master thesis vanuit de 

Universiteit Twente. Wij zijn aangenomen door het ZGT en specifiek het obesitascentrum om een 

applicatie te ontwikkelen om inzicht te krijgen in de redenen van gewichtstoename na bariatrische 

chirurgie. Door dit interview willen wij inzicht krijgen in welke factoren volgens jou invloed hebben op 

terugval van gewicht na bariatrische chirurgie. Het interview duurt ongeveer 45 minuten. Wij zouden 

dit gesprek graag op willen nemen, zodat we dit kunnen gebruiken voor ons onderzoek. Ben je akkoord 

dat wij het interview opnemen? Uiteraard zullen de resultaten alleen binnen dit onderzoeksteam en 

met onze begeleiders worden besproken. Heb je verder nog vragen? 

We willen dus de parameters die terugval na bariatrische chirurgie kunnen voorspellen duidelijk krijgen. 

Daarvoor willen we eerst algemene vragen aan je stellen, daarna zullen we de parameters die we al 

gevonden hebben voorleggen. 

Vragen 

1) Welke parameters zorgen er volgens jou voor dat het gewicht van een patiënt weer terugvalt 

met betrekking tot (voeding, mentale gezondheid, of fysieke activiteit, afhankelijk van de 

professional)? 

Per parameter: 

a. Waarom is deze parameter belangrijk? 

i. Wat wil je met deze informatie in de praktijk/begeleiding? 

b. Hoe zou je de informatie van de parameters aangeleverd willen krijgen? 

c. Wordt deze parameter nu ook al gemeten? 

i. Zo ja, hoe? 

d. Met welke methode zou deze parameter het beste kunnen worden gemeten in het 

dagelijks leven?  

e. Hoe snel kunnen de waardes van de parameter veranderen over tijd? 

f. Op welke momenten zou deze parameter het beste kunnen worden gemeten in het 

dagelijks leven? 

g. Hoe vaak zou de parameter gemeten moeten worden? 

h. Wanneer zou de parameter gemeten moeten worden? 

 

2) We hebben momenteel de volgende parameters gevonden, zijn deze parameters ook van 

invloed in jullie ervaring? (Laat parameter lijst zien voor voeding, mentale gezondheid of fysieke 

activiteit, afhankelijk van de professional) 

Per parameter: 

a. Waarom is deze parameter wel/niet belangrijk? 

i. Wat kan er met deze informatie in de praktijk worden gedaan? 

b. Hoe zou je de informatie van de parameters aangeleverd willen krijgen? 

c. Wordt deze parameter nu ook al gemeten? 

i. Zo ja, hoe? 

d. Met welke methode zou deze parameter het beste kunnen worden gemeten in het 

dagelijks leven?  

e. Hoe snel kunnen de waardes van de parameter veranderen over tijd? 

f. Op welke momenten zou deze parameter het beste kunnen worden gemeten in het 

dagelijks leven? 
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g. Hoe vaak zou de parameter gemeten moeten worden? 

h. Wanneer zou de parameter gemeten moeten worden? 

Welke parameter is volgens jou het meest belangrijke om te meten? 

 

Afsluiten 

Wij hebben nu al onze vragen gesteld. Heb jij nog vragen of toevoegingen?  

Bedankt voor je tijd 
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PARAMETERS IN DE DOMEINEN 
Voeding (het niet naleven van) 

Factoren die geassocieerd zijn met gewichtstoename  

- Lagere healthy eating index (HEI) 
- Het nuttigen van grote hoeveelheden voedsel in de avond/ nacht 
- Het eten van grote hoeveelheden vetrijke voedingsmiddelen  
- Het vaker uit eten gaan  
- Het voortzetten van preoperatieve voedingspatronen  
- Gebrek aan controle over voedselinzet 
- Zorgen over alcohol/ drugs gebruik 
- Eten als reactie op negatieve emoties en stress  

 
Factoren die geassocieerd zijn met het behouden van een stabiel gewicht  

- Het eten van meer fruit 
- Hogere intake van granen en bonen 
- Dieet van goede kwaliteit (gerelateerd aan de HEI-score)  

 
Mentale gezondheid 

Factoren die geassocieerd zijn met gewichtstoename  

- Aanwezigheid van angst/ depressie 
- Niet herkende en onbehandelde eet- en psychiatrische stoornissen zoals ‘grazing behaviour’ 

(ongepland eten van kleine hoeveelheden met verlies van controle over het eten) of ‘binge 
eating disorder’  

- Persoonlijke crisis zoals rouwverwerking en ernstige ziekten  
- Onvoldoende coping strategieën  

 
Fysieke inactiviteit 

Factoren die geassocieerd zijn met gewichtstoename  

- Onvoldoende fysieke activiteit  
o Totale duur van activiteit 
o Lichte activiteit 
o Gemiddelde metabool equivalent 

 
Factoren die geassocieerd zijn met aanhoudend gewichtsverlies  

- Fysieke activiteit  
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8.2. Appendix II – Patient information 
 

Informatie voor de patiënten  

Informatiebrief ‘Monitoren met een smartphone applicatie in het bariatrisch na-traject’ 

 

Geachte meneer/mevrouw, 

 

U volgt het na-traject van de bariatrische chirurgie. Wij, als behandelteam van het obesitascentrum ZGT, 

zijn bezig met een onderzoek om een smartphone applicatie te ontwikkelen om in de toekomst 

patiënten beter te kunnen ondersteunen in dit na-traject. In deze informatiebrief staat wat het 

onderzoek inhoudt. Wij willen u vragen om mee te doen met dit onderzoek. U beslist zelf of u mee wilt 

doen aan het onderzoek.  

 

Wat is het doel van dit onderzoek 

Het doel van dit onderzoek is om het gebruikersgemak van een smartphone applicatie te testen.  

 

Wat doet de smartphone applicatie? 

De smartphone applicatie is bedoeld om inzicht te krijgen in factoren die verband kunnen hebben met 

gewichtstoename na de operatie, namelijk: emotie, sociale steun, eiwitinname en het aantal 

eetmomenten per dag. De smartphone applicatie zal twee weken lang, twee keer per dag een of meer 

vragen over deze factoren aan u stellen. U krijgt een melding van de app als er een vraag kan worden 

beantwoord en u hebt 20 minuten de tijd om antwoord te geven. Na deze tijd verloopt de vraag.  

 

Wat kan ik verwachten van het onderzoek? 

Wij zoeken patiënten die de applicatie eerst twee weken willen testen. Deze applicatie zal een aantal 

keer per dag een aantal vragen aan u stellen. Aan het eind van deze testperiode wordt u gevraagd een 

vragenlijst in te vullen over uw ervaringen met deze applicatie.  

 

Wat wordt er van u verwacht? 

Als u besluit deel te nemen aan het onderzoek, dan vragen wij u het volgende te doen: 

- Dit toestemmingsformulier en bijgevoegde vragenlijst in te vullen en op te sturen. 

- De smartphone applicatie op uw telefoon te installeren en twee weken lang de vragen die 

worden gesteld in de app te beantwoorden (u zult een handleiding toegestuurd krijgen om u te 

helpen bij het installeren van de app). 

- De afsluitende vragenlijst in te vullen (deze wordt na twee weken toegestuurd). 

 

Wie kan er mee doen? 

U kunt meedoen aan dit onderzoek als u:  

- De afgelopen 5 jaar een bariatrische ingreep in het ZGT heeft gehad.  

- Een Android smartphone heeft (bijvoorbeeld Samsung, HTC, LG, Nokia, Huawei, Motorola). Hier 

valt iPhone niet onder.  

 

Wat zijn de mogelijke risico’s, voor- en nadelen van deelname aan dit onderzoek? 
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U hebt persoonlijk niet direct baat bij deelname aan de studie. Als u meedoet, draagt u bij aan de 

ontwikkeling van een applicatie die patiënten in de toekomst mogelijk beter kan ondersteunen in het 

na-traject van de bariatrische chirurgie.  

 

Deelname aan deze studie betekent dat u extra tijd kwijt bent. Het invullen van de vragen van de 

applicatie zal ongeveer 2 minuten per dag kosten gedurende twee weken. Daarnaast zal het invullen 

van de vragenlijst ongeveer 10 minuten kosten. Deelname aan dit onderzoek heeft geen enkele invloed 

op uw behandeling. Voor uw deelname krijgt u niet betaald. Er zijn naast uw internetkosten voor u geen 

kosten aan het onderzoek verbonden. 

 

Wat gebeurt er met uw gegevens? 

De smartphone applicatie is in handen van Roessingh Research and Development [RRD]. Daarom wordt 

data die met de app wordt verzameld, bij RRD opgeslagen. Dit gebeurt anoniem. Om uw privacy te 

beschermen krijgt u een code/gebruikersnaam en wachtwoord. Deze zijn niet herleidbaar naar u. Alleen 

met de sleutel van deze code zijn gegevens tot u te herleiden. De sleutel van de code blijft veilig 

opgeborgen in het ZGT en kan alleen worden bekeken door het onderzoeksteam. 

 

De informatie die verzameld wordt tijdens de onderzoeksperiode wordt vertrouwelijk behandeld in 

overeenstemming met de richtlijn inzake gegevensbescherming van de Europese Unie en de Wet 

bescherming persoonsgegevens. Mensen die uw gegevens kunnen inzien zijn het onderzoeksteam, een 

monitor die voor ZGT werkt om de kwaliteit en privacy van deelnemers van het onderzoek te 

controleren en de Inspectie voor de Gezondheidszorg. Zij houden uw gegevens geheim. Als u de 

toestemmingsverklaring ondertekent, geeft u toestemming voor het verzamelen, bewaren en inzien van 

uw medische en persoonlijke gegevens. De onderzoeker bewaart uw gegevens 15 jaar. 

 

Wat als u wilt deelnemen? 

Bijgevoegd vindt u een formulier waarmee u aan kunt geven toestemming te verlenen voor het gebruik 

van uw gegevens voor het onderzoek. Wij vragen u om dit formulier door te lezen en te ondertekenen. 

Tevens vragen wij u om de bijgevoegde vragenlijst in te vullen. Deze formulieren kunt u retour sturen 

in de retourenvelop. U zult van ons een email krijgen met informatie over hoe u de smartphone 

applicatie op uw telefoon kunt installeren.  

 

Mocht u zich halverwege bedenken over uw deelname, kunt u altijd stoppen en kunt u de applicatie 

verwijderen. Daarnaast kunnen uw gegevens op aanvraag worden verwijderd. 

 

Wat als u niet wilt deelnemen? 

U hoeft niets te doen als u niet wilt deelnemen. Dit zal geen gevolg hebben voor uw behandeling. U 

hoeft niet te zeggen waarom u niet meedoet. Deelname aan dit onderzoek is geheel vrijwillig.  

 

Vragen?  

Indien u vragen en/of problemen heeft voor, tijdens en na het onderzoek, mag u altijd contact opnemen 

met L.T.J. van der Ham: l.vdham@zgt.nl  

 

mailto:l.vdham@zgt.nl
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Bij klachten kunt u contact opnemen met het klachtenbureau, via het formulier op de website van 

Ziekenhuisgroep Twente: https://www.zgt.nl/patienten-en-bezoekers/geef-uw-mening-over-ons/een-

klacht-indienen/klachtenformulier/ 

 

We hopen dat we u hiermee voldoende informatie hebben gegeven. Aarzel anders niet om contact op 

te nemen. 

 

Namens het onderzoeksteam, 

L.T.J. van der Ham 

https://www.zgt.nl/patienten-en-bezoekers/geef-uw-mening-over-ons/een-klacht-indienen/klachtenformulier/
https://www.zgt.nl/patienten-en-bezoekers/geef-uw-mening-over-ons/een-klacht-indienen/klachtenformulier/
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Toestemmingsverklaring 

Titel onderzoek: Monitoren met een smartphone applicatie in het bariatrisch na-traject 

Verantwoordelijk onderzoeker: L.T.J. van der Ham 

 

Te ondertekenen door deelnemer: 

- Ik heb de informatiebrief gelezen. Ik ben naar tevredenheid over het onderzoek geïnformeerd. 

Mijn (eventuele) vragen zijn voldoende beantwoord. Ik heb genoeg tijd gehad om te beslissen 

of ik mee wil doen.  

- Ik weet dat meedoen vrijwillig is. Ik weet dat ik op ieder moment kan beslissen om toch niet 

mee te doen. Daarvoor hoef ik geen reden te geven. 

- Ik weet dat sommige mensen mijn gegevens kunnen inzien. Deze mensen staan vermeld in deze 

informatiebrief.  

- Ik geef toestemming voor het verzamelen en gebruiken van mijn gegevens op de manier en 

voor de doelen die in de informatiebrief staan. 

- Ik geef toestemming om mijn gegevens op de onderzoeklocatie nog 15 jaar na dit onderzoek te 

bewaren. 

- Ik wil meedoen aan dit onderzoek. 

 
Naam: ................................................................................................................. 
 
Emailadres: ……………………………………………………………………………………………. 
 
Plaats:  ………………………………… Datum: …………………………………. 
 
Handtekening deelnemer: 
 

Te ondertekenen door de uitvoerend onderzoeker 

 

Ik verklaar dat ik deze persoon volledig heb geïnformeerd over het genoemde onderzoek. Als er tijdens 

het onderzoek informatie bekend wordt die de toestemming van de patiënt zou kunnen beïnvloeden, 

dan breng ik hem/haar daarvan tijdig op de hoogte. 

 

Naam: ................................................................................................................. 
 
Plaats:  ………………………………… Datum: …………………………………. 
 
Handtekening onderzoeker: 
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8.3. Appendix III – Demographic questionnaire 

Vragenlijst ‘Monitoren met een smartphone 
applicatie in het bariatrisch na-traject’ 
Beste meneer/mevrouw,  

Graag nodigen we u uit om deel te nemen aan het eerste deel van het onderzoek over, waarbij u een 

smartphone applicatie test voor het na-traject van bariatrische chirurgie. Dit onderzoek wordt 

uitgevoerd binnen het obesitascentrum van ZiekenhuisGroep Twente (ZGT). Doel van dit onderzoek is 

om het gebruikersgemak van de applicatie te testen. 

Alvast hartelijk bedankt voor het meedoen met dit onderzoek. Wij vragen u om de volgende vragenlijst 

in te vullen. Deze vragenlijst zal ongeveer 2 minuten duren.  

 

Wat is uw geslacht? 

꙱ Man  

꙱ Vrouw 

 

Wat is uw leeftijd? 

--------------- 

 

Wat is de hoogste opleiding waarvoor u een diploma heeft behaald? 

꙱ Basisonderwijs/ lagere school 

꙱ LBO/ VBO/ VMBO 

꙱ Middelbaar beroepsonderwijs (MBO) 

꙱ Hoger voortgezet onderwijs (havo of vwo) 

꙱ Hoger beroepsonderwijs (HBO) 

꙱ Wetenschappelijk onderwijs (Universiteit) 

 

Hoeveel weken geleden heeft u bariatrische chirurgie ondergaan? 

------------ 
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8.4. Appendix IV – ESM questions and procedure 
The following questions (about frequency of food intake, protein intake, social support and mood) were set at a certain time (with a variation per week) and a 

certain day of the week. The user can start any day and get questions for two weeks.  

 Monday  

12.00 or 

19.00 

Hoe voelt u zich nu? ☺ 

 

 

Weet ik niet 

21.00 or 

22.00 

Hoe vaak hebt u vandaag gegeten? 1-5 keer 

6-10 keer 

Meer dan 10 keer 

Weet ik niet 

Tuesday 

12.00 or 

19.00 

Hoe voelt u zich nu? ☺ 

 

 

Weet ik niet 

21.00 or 

22.00 

Hebt u vandaag voldoende eiwitten gegeten? Ja 

Nee 

Weet ik niet 

Wednesday   

12.00 or 

19.00 

Hoe voelt u zich nu? ☺ 

 

 

Weet ik niet 
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21.00 or 

22.00 

Hoe vaak hebt u vandaag gegeten? 1-5 keer 

6-10 keer 

Meer dan 10 keer 

Weet ik niet  

Thursday 

12.00 or 

19.00 

Hoe voelt u zich nu? ☺ 

 

 

Weet ik niet 

21.00 or 

22.00 

Hebt u vandaag voldoende eiwitten gegeten? Ja 

Nee 

Weet ik niet 

Friday 

12.00 or 

19.00 

Hoe voelt u zich nu? ☺ 

 

 

Weet ik niet 

10.00 or 

18.00 

Ik voel me gesteund bij het naleven van voedingsadviezen. 1-5 (sterk mee eens, mee eens, neutraal, mee oneens, sterk mee 

oneens) 

10.00 or 

18.00 

Ik voel me gesteund bij het naleven van bewegingsadviezen. 1-5 (sterk mee eens, mee eens, neutraal, mee oneens, sterk mee 

oneens) 

Saturday 

12.00 or 

19.00 

Hoe voelt u zich nu? ☺ 

 

 

Weet ik niet 
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21.00 or 

22.00 

Hoe vaak hebt u vandaag gegeten? 1-5 keer 

6-10 keer 

Meer dan 10 keer 

Weet ik niet 

Sunday 

12.00 or 

19.00 

Hoe voelt u zich nu? ☺ 

 

 

Weet ik niet 

21.00 or 

22.00 

Hebt u vandaag voldoende eiwitten gegeten? Ja 

Nee 

Weet ik niet 
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8.5. Appendix V – Evaluative survey  
Beste deelnemer,  

U hebt meegedaan met een onderzoek voor het ZGT waarbij u een app heeft gebruikt waarin u dagelijks vragen heeft beantwoord over emotie, sociale steun, 

eiwitinname en aantal eetmomenten per dag. Met de volgende vragenlijst vragen we uw mening over deze app. Het invullen duurt ongeveer 10 minuten. Er 

zijn geen goede of foute antwoorden, het gaat om uw mening.  

U kunt met deze vragenlijst starten door op ‘volgende’ te klikken.  

 

Wat is uw gebruikersnaam? (zie email) 

 

Gebruiksvriendelijkheid van de app 

Ik wil deze app graag regelmatig gebruiken. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik vind de app onnodig complex. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik vind de app makkelijk te gebruiken. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik denk dat ik ondersteuning nodig heb van een technisch persoon om deze 

app te kunnen gebruiken. 

1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik vind dat de verschillende functies in deze app erg goed geïntegreerd zijn. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik vind dat er te veel tegenstrijdigheden in de app zaten. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik kan me voorstellen dat de meeste mensen zeer snel leren om de app te 

gebruiken. 

1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik vind de app erg omslachtig in gebruik. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik voel me erg vertrouwd met de app. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik moest erg veel leren voordat ik aan de gang kon gaan met de app. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 
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Inhoud van de vragen 

De vraag ‘Hoe voelt u zich nu?’ is duidelijk. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

De vraag ‘Hoe vaak heeft u vandaag gegeten?’ is duidelijk. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

De vraag ‘Heeft u vandaag voldoende eiwitten gegeten?’ is duidelijk. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

De stelling ‘Ik voel me gesteund bij het naleven van voedingsadviezen.’ is 
duidelijk. 

1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

De stelling ‘Ik voel me gesteund bij het naleven van bewegingsadviezen.’ is 
duidelijk. 

1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

 

Methode 

De hoeveelheid tijd die ik kreeg om de vragen te beantwoorden is voldoende. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

Ik vind de hoeveelheid meldingen… 1-5 (weinig, redelijk weinig, neutraal, redelijk veel, veel) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

Ik vind de hoeveelheid vragen per melding… 1-5 (weinig, redelijk weinig, neutraal, redelijk veel, veel) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

De tijden waarop de vragen werden gesteld waren… 1-5 (onprettig, redelijk onprettig, neutraal, redelijk prettig, prettig) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

Het beantwoorden van de vragen met mijn smartphone is 1-5 (onprettig, redelijk onprettig, neutraal, redelijk prettig, prettig) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 

Ik wil de applicatie blijven gebruiken na deze twee weken. 1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Heeft u hier nog opmerkingen en/of suggesties over? Open 
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Algemeen 

Wat vond u fijn aan de applicatie? Open 

Wat vond u niet fijn aan de applicatie? Open 

Wat vond u nuttig aan de applicatie? Open 

Wat vond niet nuttig aan de applicatie? Open 

Wat zou u willen verbeteren aan de app? Open 

Ik zou deze app aanbevelen aan patiënten die bariatrische chirurgie 

ondergaan 

1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Ik zou de app willen gebruiken als onderdeel van mijn behandeling na de 

operatie. 

1-5 (sterk mee oneens, mee oneens, neutraal, mee eens, sterk mee eens) 

Waren er technische problemen in de applicatie?  Ja, namelijk… 

Nee 

 

Hebt u verder nog vragen of opmerkingen over de applicatie of over deze 

vragenlijst? 

Open 

 

Hartelijk dank voor deelname aan deze vragenlijst. Als u op volgende drukt worden uw antwoorden opgeslagen.  
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8.6. Appendix VI – Parameters 
The parameters that were found in the literature are stated in bold. The non-bold parameters are mentioned by the post-bariatric care professionals.  

Nutritional non-compliance 

PARAMETER LITERATURE  SPECIALISED NURSE OBESITY NURSE DIETICIAN ADDITIONAL 

A LOWER HEALTHY 

EATING INDEX [HEI] (HEI 

IS EXPLAINED AS THE 

AMERICAN ‘SCHIJF VAN 

VIJF’) 

The HEI-score is lower in 

a weight regain group 

(87). 

Patients with a bypass 

cannot tolerate certain 

products. Also, patients 

cannot eat the amounts 

of ‘schijf van vijf’. So, 

some products are 

more important than 

others.  

Generally, patients are 

trying to follow the ‘schijf 

van vijf’. Patients who 

are not doing well often 

take the products that 

are not listed.  

We use the ‘schijf van 

vijf’, for explanation and 

to balance the food 

intake. However, we 

must translate the ‘schijf 

van vijf’ to the individual 

and not lay the 

individual over the tool 

as everyone has 

different energy needs.  

 

EATING LARGE 

QUANTITIES OF HIGH-

FAT/HIGH-CALORIE 

FOODS 

An association is found 

between patients with 

weight regain and: 

higher intake of calories 

(88) (89), fatty foods 

(90) (89), oils (89), and 

snacks and sweets (89). 

A higher caloric intake is 

caused by the 

consumption of high 

calorie foods (91).  

Patients cannot eat 

large amounts of foods. 

However, if you mean 

large quantities in 

relation to daily intake, 

this is an important 

parameter. 

It cannot be a large 

amount (depending on 

the surgery), but if 

patients endure high-fat 

foods, then you see that 

they will consume it. 

However, in most cases 

this does not apply 

because patients can get 

a dumping after eating 

high-fat foods. 

This parameter is of 

course important. 
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PARAMETER LITERATURE  SPECIALISED NURSE OBESITY NURSE DIETICIAN ADDITIONAL 

EATING LARGE 

QUANTITIES OF FOOD IN 

THE EVENING/NIGHT 

Weight regain and 

consuming large 

quantities of food in the 

evening/night is 

correlated (90). 

Patients cannot eat 

large amounts of foods. 

However, patients tend 

to snack more in the 

evening. 

It can be incidental that 

patients graze in the 

evening. However, this is 

more a problem pre-

surgery.  

In principle, the dietician 

agrees with this 

parameter. However, 

some patients must eat 

at night to meet their 

protein intake. 

 

EATING OUT A LOT A positive correlation 

between the magnitude 

of weight regain and 

eating out a lot is found 

(90). 

Patients often have a 

lower social class and 

do not eat out a lot. Or 

they often do not like it 

anymore. 

Patients can do this, they 

take an appetizer and 

something from another 

plate and then they are 

full. 

It depends on how and 

what you chose. 

However, if often means 

they chose high- fat 

foods.  

 

WORRY ABOUT 

ALCOHOL AND DRUG 

Concerns over drugs 

and alcohol is a 

predictor for weight 

regain compared to the 

non-weight regain 

group (92). 

It is forbidden to have 

surgery with an 

addiction. If patients 

are prone to addiction, 

an addiction can occur 

postoperative. Alcohol 

causes weight regain.  

This parameter is known 

(from symposia). 

Patients can no longer 

surrender to the binge 

eating, but they can drink 

alcohol. She does not 

know about drugs.  

It is an addiction, and 

these should be tackled 

pre-surgery.  

Psychologist: 

Some patients use 

alcohol and drugs as 

coping. 

CONTINUATION OF 

PREOPERATIVE 

(DIETARY) PATTERNS 

In a study, the calorie 

intake increased over 

time (91). Another study 

showed continuation of 

pre-surgical eating 

patterns leading to 

weight regain (93).  

The adherence to their 

new lifestyle slowly 

reduces. A relapse into 

their old lifestyle 

occurs, to be busy etc. 

This also includes 

moving less.  

It is not possible shortly 

after surgery. After 1 / 

1,5 years patients fall 

back into old habits. They 

forget the learned 

behaviour; it gets out of 

their system.  

 

This is often what 

happens. That patients 

do not change enough 

and fall back into old 

patterns. As they 

practiced it for years.  

Psychologist:  

This parameter is known 

from experience. Most 

patients are motivated, 

however old habits die 

hard. Not only in terms 

of food, but also of self-

care.  
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EATING AS A RESPONSE 

TO NEGATIVE 

EMOTIONS AND STRESS 

Eating in response to 

negative emotions and 

stress is identified as a 

predictor of weight 

regain (94). 

This parameter is 

indeed important. 

Patients should learn 

new coping strategies. 

However, they cannot 

eat a lot.  

ZGT tries to tackle this 

pre-surgery. Patients 

should learn how to 

cope with it.  

 

LACK OF CONTROL (AND 

KNOWLEDGE) OVER 

FOOD CONSUMPTION  

Lack of control over 

food urges is a 

significant predictor of 

weight regain compared 

to a non-weight regain 

group (92). 

Some patients make 

the wrong choices, and 

some depend on the 

food bank. Healthy food 

is more expensive than 

unhealthy food and 

patients are often in a 

lower social class.  

Many patients have no 

insight in a good diet 

(especially lower class). 

Furthermore, unhealthy 

food is cheaper than 

healthy food. This makes 

is harder for patients 

from a lower social class. 

You must have 

knowledge, if you do not 

have the knowledge 

then you for example 

think you must eat a lot 

of apples. 

 

 

SHORTAGE OF 

PROTEINS 

 Patients can feel tired 

and sick, due to a 

shortage of proteins. If 

patients eat less 

proteins, they have a 

lower feeling of fullness 

and crave sweet food. 

 Protein intake is a part 

of a wholesome diet and 

makes sure that patients 

are not hungry.  

 

NON-REGULAR FOOD 

INTAKE (THE AMOUNT 

OF FOOD INTAKES PER 

DAY) 

 Sometimes if patients 

mention they do not 

feel well, they do not 

eat often enough. It is 

suggested that they 

have 6 to 10 intakes. 

 patients should eat the 

whole day, which 

ensures they do not 

have time to eat 

anything bad. 6 to 10 

intakes are suggested. 
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CONSUMPTION OF TOO 

LITTLE SLOW 

CARBOHYDRATES 

   Slow carbohydrates are 

a part of a wholesome 

diet. If patients do not 

eat it, they get snack 

tendencies and thus 

have an unbalanced 

diet. 

 

CONSUMING NOT 

ENOUGH FLUIDS 

   Consuming not enough 

fluids is associated with 

weight regain, but it 

does not happen often, 

as patients feel unwell if 

they drink not enough.  

 

INCOMPLETE DIET  Often, patients crave 

sweet food if the diet is 

incomplete. They can 

eat some sweet food. 

But, if they give in once, 

they will keep giving in.  

   

MAKING WRONG 

CHOICES 

 Patients often tolerate 

unhealthy products 

better than healthy 

ones and make wrong 

choices, because it 

makes them feel better. 

This causes them to 

adopt bad habits.  

Some patients had a 

sweet tooth before 

surgery. After 1 / 1,5 

years the cravings come 

back. If patients gain 

weight it is often from a 

regular intake of fat 

foods. 
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PRESENCE OF ANXIETY 

AND DEPRESSION 

There is an association 

between postoperative 

depression and poorer 

weight loss (91) and 

between preoperative 

depression and anxiety 

and weight regain (95).  

This is important, but 

not for everyone.  

Patients are not open to 

their new lifestyle if 

their mental health is 

off balance. This it can 

have a negative effect. 

Patients who are 

gloomy / anxious or are 

under a high degree of 

tension and stress, have 

more often an 

unhealthy lifestyle. This 

parameter causes 

several triggers like 

emotion eating. 

 

UNRECOGNIZED AND 

UNTREATED EATING AS 

PSYCHOLOGICAL 

DISORDER SUCH AS 

GRAZING BEHAVIOUR 

AND BINGE EATING 

DISORDER 

Several studies showed 

an association between 

binge eating (91, 96, 97) 

and grazing behaviour 

(93, 97) and weight 

regain. 

 We try to overcome this 

pre-surgery. Post-

surgery, patients binge 

eat as well, but not to 

the previous extent. 

Issues can also arise 

postoperative.  

Patients get difficulties 

if this parameter plays a 

role. They can fall back 

after surgery. They 

cannot eat what they 

used to, but the urge to 

eat is present.  

 

PERSONAL CRISIS SUCH 

AS MOURNING AND 

SEVERE ILLNESS 

Personal crises such as 

bereavement and major 

illnesses are identified 

as a predictor (94). 

Patients focus on that 

and not on themselves. 

This causes an acute 

change in habits. 

If this occurs patients 

cannot focus on things 

they have to do, e.g. 

diet and also exercise. 

They do not care for 

themselves as they 

should. This state 

should not last too long. 

From a recent study this 

parameter did not 

emerge. However, from 

experience it is seen as 

a trigger to e.g. lapse 

into old coping 

strategies. 
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INADEQUATE COPING 

STRATEGIES 

Maladaptive coping 

strategies are identified 

as a predictor (94). 

Emotion eaters get back 

to eating when 

stressed. Patients who 

coped with stress by 

eating are more 

sensitive to relapse into 

this behaviour. Stress is 

a taboo sometimes. 

It should be measured 

pre-surgery. If you do 

not have enough coping 

mechanisms, then you 

are hard to coach.  

Some patients cope by 

avoiding, (they do not 

go to the appointment), 

some patients are 

emotional eaters, or 

drink alcohol.  

 

PSYCHOPATHOLOGY    We know that patients 

get difficulties if this 

parameter plays a role. 

It increases the chance 

on relapse.  

 

LOW PERCEIVED SOCIAL 

SUPPORT 

 This can cause the 

patients to fall back into 

old habits. 

 This parameter is seen 

as important in recent 

research. We know that 

patients get difficulties 

if they do not 

experience social 

support. 

Physical therapist: 

Support by their peers is 

important to lose 

weight. Patients are 

successful, because of 

their environment. 

Dietician: 

Peers suggest that 

patients can eat 

something, and 

patients give in to these 

temptations. There are 

also temptations from 

the media. 
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MEDICATION    Medication use can 

have an influence on 

appetite, tiredness, or 

impulsiveness.  

 

MENTAL DISABILITY    We know that patients 

get difficulties if this 

parameter plays a role. 

 

QUALITY OF LIFE [QOL]    If patients see 

improvement in QoL, it 

keeps them motivated. 

If QoL disappoints or 

patients get setbacks, it 

influences their 

motivation, following 

advice, and/or follow-

up. 

 

LITTLE SELF-CARE    Patients often have 

poor self-care and go 

beyond their borders. 

Physical therapist: 

Many patients cannot 

take good care of 

themselves. And that is 

ultimately what you ask 

of them. 
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NEW FEELINGS   Patients are not used to 

compliments or wonder 

if they were not good 

enough before. They 

have all kinds of new 

feelings. 

How do patients look at 

themselves and self-

esteem and self-worth. 

We know that a 

changing self-image 

that causes relapse. 

 

NO INTRINSIC 

MOTIVATION 

   Patients still must work 

after surgery. 

Motivation plays a role 

and differs per patient, 

which has to do with all 

kinds of circumstances 

and factors.  

 

Dietician: 

Patients must want to 

change, get that they 

must work to lose 

weight, and believe it is 

their own responsibility.  

Physical therapist: 

Many patients see 

everything around the 

surgery as a side issue. 

They are not working on 

changing and are not 

motivated. Some 

patients do not even 

know what their goal is 

that they try to achieve 

with the surgery. 
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INSUFFICIENT PHYSICAL 

ACTIVITY: PHYSICAL 

ACTIVITY THAT IS TOO 

LIGHT, TOO SHORT OR A 

TO LOW AVERAGE 

METABOLIC 

EQUIVALENT 

Inadequate physical 

activity is contributing 

to weight regain (89) 

(97); average metabolic 

equivalent, the 

duration, and time 

spend were lower 

among patients with 

weight regain (98).  

Physical activity is 

needed to lose weight. 

If patients sport, they 

have a better grip on 

their weight. A lot of 

patients handle it well 

and take pleasure from 

it, however some 

patients only do 

minimal physical 

activity.  

These are not the most 

important parameters 

as this could be one-

time things.  

 

FREQUENCY OF 

ACTIVITY 

   We recommend 30 

minutes per day, but it 

is more important that 

patients do not sit too 

much.  

 

NOT ENJOYING 

EXERCISE / NO FITTING 

EXERCISE 

  We advise patients to 

do something they like, 

as this lasts longer than 

something they must 

do  

It is important that the 

exercise fits the patient 

(physical, social, 

financial etc.).  

 

WORKING 

ENVIRONMENT 

   For patients who have 

seated work, it is more 

difficult to be physical 

active. 

 

                                                           
2 She does not know about reasons for weight regain but does know about reasons for obesity in the first place. This is expected to be the same. 
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RESPONSIBILITIES  

 

 Something happens, 

such as busy jobs, 

children, and then 

sporting is postponed. 

 The social situation and 

responsibilities is of 

influence. Women 

often say that their 

children and family get 

the attention and that is 

why their weight 

increases.  

 

THE EXPECTANCY OF 

PHYSICAL ACTIVITY 

   Some patients have too 

high expectancies of 

what physical activity, 

entails and this holds 

them back. Moderately 

intensive is not very 

much, but that is a 

whole revelation.  

 

INJURIES/ ILLNESS  If patients cannot sport 

due to illness or joint 

complaints etc., they 

gain weight because 

they can do less.  

 Patients have 

comorbidities that 

influence physical 

activity. This parameter 

causes or is a cause of 

avoidance of physical 

activity and life style 

change.  
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