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PREFACE 

In front of you is the thesis ‘Effect of use of virtual reality on patient satisfaction and information recall’. The 

research of this thesis on the effects of virtual reality (VR) is executed as part of my master thesis, being part of 

the master program ‘Human-Technology Interaction’ at the Eindhoven University of Technology (TU/e) and is 

made possible with the help and knowledge of the start-up company ‘Infor-Med’ which is located at the Health 

Innovation Campus of the Máxima Medisch Centrum (MMC) hospital in Veldhoven. Participants were patients 

at the MMC in Eindhoven and Veldhoven. 

Although this thesis was an individual project, I have received help, advice and support of a total of four 

supervisors. My first supervisor was Wijnand IJsselsteijn, professor doctor at TU/e. My second supervisor was 

Antal Haans, assistant professor at TU/e. The third and fourth supervisors were Stefan van Rooijen and Gerrit 

Slooter, respectively CEO/Founder and Co-Founder of Infor-Med. They helped me out by giving advice, steering 

me into the right direction and supporting me at times I was a bit struggling during the project. Therefor I 

would like to thank them. 

Also, I would like to thank all the participants of my research. Without them I would not have been able to 

gather enough data in order to answer my research question, and with that contributing to science. Finally, I 

want to thank my friends and family for the support during this important period of my study. Thanks to their 

moral support and motivation I was able to increase the quality of this report. 

I wish you a pleasurable time reading this thesis. 

Roy de Laat 

Sint-Oedenrode, 29 July 2018 
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ABSTRACT 

A better preparation of patients on their upcoming surgery can result in a smoother course of the surgery itself 

and its recovery. There are multiple ways in how one can prepare a patient for surgery. In this study, we tried 

to find whether and to what extend using virtual reality (VR) video to prepare inguinal hernia patients on their 

upcoming surgery, affects patient satisfaction (PS) and information recall (IR), especially in comparison with 

plain text. A total of 39 patients participated in this experiment. Patients were divided into two groups (text-

group or VR-group) and respectively received a one page plain text or watched a VR-video. After that, patients 

answered questions in order to test for PS and IR.  

We first used t-tests to test both for differences of PS and IR between both groups, but due to the small sample 

size in combination with low expected effect sizes no significant conclusions could be drawn. As an alternative 

analysis method Bayesian Estimation (BEST) was used but this did still not show any differences in PS between 

both groups. It could be that indeed there is no difference in PS between both groups, or there is again a 

problem with finding significant outcomes with this small sample size. Next, BEST did show a possible 

difference when looking at IR. Patients in the text-group seemed to have a lower IR than patients in the VR-

group. However, there is still a quite high uncertainty in this conclusion, and the option of being no difference 

in IR between both groups lies still within the possibilities. In conclusion, further investigation is necessary, 

preferably with a higher sample size, in order to draw conclusions with a higher certainty. Even though PS does 

not seem to be higher for patients exposed to VR, there is a fair chance that IR is indeed higher for patients 

exposed to VR. Therefore, using VR for preparing patients for their upcoming surgery can be beneficial for IR, 

leading to decreasing anxiety and consequently resulting in a more efficient surgery and faster recovery. In 

conclusion, one can say that VR is a positive addition in informing/educating patients and, at least by means of 

information recall, a better alternative than preparing patients with plain text. 
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1. INTRODUCTION 

People aim to improve their quality of life and to extend their lifespan. However, even if one tries to live as 

healthy as possible there is always a possibility that some complications may occur and healthcare is needed in 

order to recover and get healthy again. Over time, especially in the last decades, our medical knowledge and 

skills have been improved drastically and they are still evolving. This helps in making people healthier, help 

them recover, give them a higher chance of fully recovering of a wide range of complications and therefor 

improve their quality of life and increase their lifespan. 

Not only is the treatment of complications like diseases or injuries important. Research has shown the 

preparation before the actual treatment plays an important role as well. If the patient is well prepared before 

the surgery, this results in a higher patient satisfaction and a more efficient treatment (Kim, Kaplowitz, & 

Johnston, 2004). However, a better or more elaborate preparation often costs a lot of time for the hospital 

personnel and time is nowadays scarce and expensive. By default patients go to a meeting with a surgeon prior 

to surgery. Often, patients only took in little information, e.g. during a meeting with their GP or by looking for 

information online before the meeting with the surgeon. It would be beneficial if patients get most information 

possible, in other words get the best preparation, before even going into the meeting with the surgeon. This 

would take away questions or doubts prior to the meeting which result in more efficient costly ‘surgeon time’. 

It might also prevent patients to consume doubtful information that can be found on the internet because it 

might fulfil the patient’s needs immediately, refraining patients from doing their own research in possibly a 

wrong way or on websites with incomplete/wrong information. That is why a small start-up company called 

‘Infor-Med’ was established. Infor-Med uses virtual reality headsets on patients in order to prepare them for 

surgery. During this innovative and cost-efficient preparation method hardly any (if any) assistance from 

hospital personnel is needed. Besides, it claims to improve the quality of preparation and therefor the 

efficiency of the meeting prior to surgery and the treatment later on. It also claims to improve the patient 

satisfaction by reducing stress and anxiety. This is a key aspect of the patient-centred approach in modern 

healthcare. Besides the virtual reality environment makes patients feel as if they are actually in the surgery 

room which adds a factor of reality to the preparation. The expectation is that ‘transferring’ patients into 

virtual surgery rooms gives them a higher level of presence and helps them to empathise with the situation 

more easily (Riva, et al., 2007). That is why it is of interest to investigate the effect of using virtual reality during 

the preparation of patients on surgery. Infor-Med creates VR videos in such a way that patients do not get to 

see or hear the gory details, but focusses on non-scary visuals and only the necessary and most important 

information. This means that patients will most probably not get more stressed or anxious due to 

uncomfortable images and/or words, it actually aims to reassure patients. 

Furthermore, preparing patients on a forthcoming situation will reduce uncertainties and reduce anxiety 

because patients already ‘experienced’ a little of what the surgery will be like (Heimberg, et al., 1990). It will be 

less unknown to them. Using virtual reality during the preparation will increase the feeling of familiarity even 

more since the level of presence is higher compared to more traditional preparation methods like explanation 
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with speech, flat images and/or plain text. This paper attempts to show that in the end this increases the 

patient satisfaction which makes the treatment more efficient.  

It is not only important to ensure that patients are satisfied with the kind of preparation, it is also important 

that the patient actually learns and memorizes (the most important items of) the preparation. In other words, a 

high information recall is desirable. A higher information recall can make a patient feel more comfortable and 

less anxious to receive surgery because the process will be more familiar and patients can already get calmed 

down during the preparation. This was proven by Luck et al. (1999) in research by the fact that showing a video 

as part of preparing patients for surgery can improve both knowledge on the surgery matter and can decrease 

the level of anxiety by the patients. In that study, showing the video reduced the anxiety of patients by about 

30% and increased knowledge with about 40%. However, this study did not compare to patients reading the 

same information in text, but instead compared to patients not having this extra (video) preparation. So we do 

not yet know how much a plain text can decrease anxiety and improve knowledge. No earlier research was 

found on the difference of VR versus plain text on information recall. No great expectations were made by us, 

only the presumption that VR is more immersive for patients than plain text which results in patients being able 

to focus more easily on the information and not being distracted from the outside world.  This could lead to a 

higher information recall which reduces anxiety and consequently improves the process of the surgery and its 

recovery.  

Thus, the main research question to be answered is: 

WHAT IS THE EFFECT OF USING VIRTUAL REALITY TECHNOLOGY 
FOR PREPARING PATIENTS FOR MEDICAL TREATMENT ON 
PATIENT SATISFACTION (PS) AND INFORMATION RECALL (IR)? 

The aim of this thesis is to answer this question with the help of two hypotheses.  

Hypothesis 1: Preparing patients for their upcoming surgery with help of VR (360°) 

videos result in a higher patient satisfaction (PS) compared to preparing them with 

help of plain texts. 

Hypothesis 2: Preparing patients for their upcoming surgery with help of VR (360°) 

videos result in a comparable or a slightly higher information recall (IR) compared 

to plain text.  

In order to test these hypotheses we did research with help of 43 patients with an inguinal hernia, which were 

randomly assigned to two groups: text-group or VR-group. With help of questionnaires both PS and IR were 

measured. We chose for actual hospital patients, instead of e.g. students at our university, because they are 

the actual target group in this topic. They can relate better to the subject and the results will be more reliable 

since it does not only come close to the real-life situation, it is the real situation they are in. More details on the 

method and the results after analyzing the data can be found later on in this report. 
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In the next chapter I will first dive deeper into the theoretical background. I will try to set up a framework of 

already existing literature and research done by other scientist that relate to the topic of this thesis and more 

specifically to the research questions and hypotheses I have proposed above. After that I will give a detailed 

explanation on the method I designed in order to retrieve data that will help me in finding answers on my 

research question. In the chapter ‘Results’ I will present the results of the data collection. The next chapter will 

explain what these results actually mean and constructs conclusions from these results that either accept or 

reject my hypotheses and tries to give one clear answer on the research question. After that I will discuss the 

recommendations that are made for future research on this topic and implementations of the knowledge 

gathered from this research. This paper will conclude with what this study actually means for Infor-Med, 

patients, the medical world, etc. 
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2. THEORETICAL BACKGROUND 

Before diving into detailed plan, execution and outcomes of this master thesis, it is important to point out 

some relevant research from the past and to explain how I came to the idea of my master thesis based on 

earlier theories and experiments. 

2.1 PRESENCE 

First let us take a closer look at ‘presence’, which is an important concept to understand and which is a building 

block of this study and of our hypotheses. Steuer (1992) defines presence as “the sense of being there”. 

Lombard & Ditton (1997) describe presence as “the perceptual illusion of nonmediation”. “Perceptual” because 

it involves human sensory-, cognitive- and affective processing responses in real time, and “illusion of 

nonmediation” because VR is able to let people who use VR forget that they are actually using the VR medium 

and instead perceive the virtual world as being real (Lombard & Ditton, 1997). According to Riva et al. (2007) 

VR is able to induce the experience of “presence”. Especially the fact that VR has the power to evoke a very 

high level of presence, and therefore letting users forget they are actually wearing a VR-headset and ‘fooling’ 

users by letting them think the virtual world is real, makes VR a powerful tool. A tool that can ‘transfer’ people 

into an (artificial) other world; a world with hardly any restrictions of how it is portrayed since it is digitally built 

and processed in real time by the VR-headset. With the technologies and software available nowadays, it is 

become easier to build these digital environments the way we want them to look. Besides computer-generated 

worlds, VR can also be used to display existing worlds recorded with a 360-camera. This way the feeling of 

presence also increases and a person is also able to experience how it feels to be in a different setting, 

however, in this case it is not possible to truly interact like it is possible in computer-generated worlds; one is 

only able to look around from a static, pre-defined position in the world. This latter type of VR is used in this 

study. In this study people only get to see a pre-rendered 360-video. 

Due to the technology of VR, people can be ‘transferred’ into a (previously non-existing) world without 

physically having to go there. That is one factor that makes it an ideal tool to use by hospitals. It can introduce 

patients to new hospital environments and/or operation procedures without them being physically there. They 

might get this experience in the waiting room of the hospitals or even from their own home. Especially since, 

today, almost everyone is the owner of a smartphone which is compatible with cheap VR-headsets (like a 

cardboard DIY headset, available for below €5,-). In Q1 of 2016, already 85% of people in the Netherlands were 

in the possession of a smartphone (Telecompaper, 2016). Of course there are differences in quality between 

VR-headsets which might influence the level of presence, but even low-resolution and less comfortable VR-

headsets are able to achieve a high level of presence (Cummings & Bailenson, 2016). The study of Cummings & 

Bailenson (2016) showed that different factors have influence on the level of presence. For example the field of 

view, image quality, sound and some other factors have influence on the level of presence. Some of these 

features will be of lower quality with cheaper VR devices compared to high-end devices, but the features, 

despite being limited, will also be there with cheaper devices. Besides, features that, according to the study of 
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Cummings & Bailenson, have some of the higher effect sizes on immersion and presence, like e.g. the fact that 

the display is stereoscopic and the tracking level, respectively is available and of pretty high level even in the 

case of using a smartphone as a VR device. So, even smartphones in combination with Google Cardboard 

increase the sense of immersion, especially when compared to static 2D video or “magic window” technology 

which does also display a 2D image, however, in the case of “magic window” technology, people can only 

change orientation by swiping on the image or by moving the phone around an arm-length distance away from 

the eyes instead of interacting by simply moving one’s head in the case of a VR-headset (Emblematic Group, 

2016). 

In this study a VR-video is used that tempts to ‘transfer’ people to multiple hospital locations and situations. 

This video is a good example of a medium that is able to evoke a high level of presence by users, especially 

when compared to patients just reading plain text. This study will invite some patients to use VR, and therefore 

put them in a situation with a high level of presence, while other patients will only read a plain text that one 

would expect to evoke a much lower level of presence compared to VR. In the next paragraphs we will point 

out why this difference in level of presence is useful for this study.  

2.2 PATIENT SATISFACTION 

The level of presence is said to go hand in hand with the level of empathy an environment/scene generates on 

the user towards the environment and characters in that environment (Emblematic Group, 2016; Nicovich, 

Boller, & Bettina Cornwell, 2005). A higher level of empathy means that the user has a much stronger 

emotional response, amongst other a higher level of trust towards the environment and its characters (Kim, 

Kaplowitz, & Johnston, 2004). Literature says that users have a much stronger emotional response in VR 

compared to watching the same content on a 2D screen (Emblematic Group, 2016; Cummings & Bailenson, 

2016). Colleen Sweeney, an expert in patient experience and a nurse for over 30 years, did research on patient 

fears. From research she found out that “dealing with patient fears improves experience” (Hartford HealthCare, 

2016; Zimmerman & Osborn-Harrison, 2016). Taking away fears, e.g. by proper education, can increase the 

empathy of patients as a result of the environment they are in. Consequently, patients’ empathy is found to 

significantly increase patient satisfaction and inter-personal trust (Kim, Kaplowitz, & Johnston, 2004). Letting 

patients prepare for their hospital visit and medical surgery might lead to more empathy towards the hospital 

and the surgeons, which thus could lead to higher patient satisfaction. Doing so in VR can, due to an expected 

higher level of presence compared to plain text, lead to more empathy and thus a higher patient satisfaction. 

This is exactly part of what will be investigated in this study and that is related to the first hypothesis. 

There is also research by Hobson et al. (2006) amongst women undergoing elective caesarean section that 

proves that anxiety is inversely associated with both postoperative satisfaction and recovery. So if indeed 

dealing with patient fears before undergoing surgery can improve the patients’ experience and take away some 

of the anxiety, patients will become more satisfied after surgery and will recover faster. Our expectation is that 

the effect of VR on taking away anxiety is bigger than with plain text and therefore patients being prepared 
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with VR will show a higher patient satisfaction after surgery. However, the question is if this effect can also be 

seen immediately after preparation (and thus before actual surgery). This we will see when testing the first 

hypothesis. 

2.3 INFORMATION RECALL 

When important decisions are to be made, the patient must receive detailed information on the illness, 

treatment options and prognosis (Kessels, 2003). However, the amount of information correctly recalled by 

patients is strikingly small (Godwin, 2000). In that study on average only 25% of items (3 out of 12) were 

correctly recalled by patients six days later. The greater the amount of information presented, the lower the 

proportion correctly recalled and almost half of the information that is remembered is incorrect (Mcguire, 

1996). That is why it is important to find the best way to present the important information to patients so that 

the recall of that information is as high as possible. In this study we use an already available video made by 

Infor-Med. We do not know if this video was made with the knowledge of these previous studies on 

information recall, but Infor-Med takes data transmission seriously and is currently even doing some research 

on this. For now, we assume that the video we use in this study was made with keeping in mind the length, 

amount and importance of the information in the video and therefore tried to make the best video possible in 

order to transfer information. 

The form of information is highly relevant. Information can e.g. be spoken directly to the patient face-to-face, 

be in a written form like a plain text or in the shape of a video (more specifically in the case of this study in the 

form of a VR-video). Earlier research showed that information recall is higher with written text compared to 

spoken text (Blinder, Rotenberg, Peleg, & Taicher, 2001). Research on the effect of video as a medium on 

information recall has so far yielded mixed results (Kessels, 2003). That is why no strong prediction is made in 

the second hypothesis of this study. The reason the hypothesis predicts a possible difference in information 

recall in favour of plain text versus VR is that the VR-experience might distract patients a little from the 

contents of the video. Especially people that experience VR for the first time in life have the tendency to be 

overwhelmed by the new experience and are distracted by the technology itself and lose focus on the 

information mentioned or shown. However, there is also a possibility that, due to the higher level of presence, 

patients are less distracted by the outside world compared to plain text because they are more or less cut off 

from the outside world. But we have to keep in mind that the other patients (that will be receiving a plain text 

instead of the VR-video) will also have very few distractions from the outside world since they are in a separate 

room with little to no distractions possible. As you can read, there are several factors that can influence the 

amount of information to be recalled by patients. Also, there are contradicting results between studies done on 

the effect of video on information recall. This study will investigate the effect of the medium (text versus VR) of 

information on information recall and will try to give answers on what medium of information is better in the 

case of preparing patients for their upcoming surgery. Other studies were often done in totally other 

circumstances. E.g. they were not done on patients and/or in medical environments, or they used ordinary 

video instead of VR, and so on. That is why it is important to, in this study, again test the effect of video (in this 
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case VR) on information recall, this time in our specific setting with a specific target group. That way we can try 

to draw conclusions very specifically on this specific setting and target group which is helpful not only for the 

MMC and Infor-Med but also for other hospitals and/or companies that are planning to use similar VR-

technology on comparable target groups in comparable situations. 
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3. METHOD 

In this section we will discuss how the research was designed, substantiate the choice we made for what kind 

of participants we gathered,  what materials were used during the experiment, what the procedure was from 

beginning to end of the experiment and how we had in mind to test the hypotheses. 

3.1 DESIGN 

Our hypotheses focused on trying to find differences between two methods of getting patients prepared for 

their surgery. Therefor we divided our sample of patients into two groups. The participants were alternately 

assigned to either group. Sometimes, by force majeure, we were obliged to assign two consecutive participants 

to the same group, e.g. when a participant was not able to process stereo images. In the end 21 participants 

were assigned to the VR group and 18 participants were assigned to the text group, which one can say is more 

or less in balance.  

Once assigned to a group, all participants got the exact same procedure and were asked to fill in the same 

questionnaires and answer the same questions. There was only one difference: the patients in the text-group 

received a text as part of the experimental procedure while the patients in the VR-group were asked to watch a 

virtual reality video instead. More detail on the question(naire)s and the text or VR-video will be discussed 

below in the section ‘materials’. 

3.2 PARTICIPANTS 

Participants were gathered with the help of MMC and consisted of actual hospital patients. The choice was 

made to focus this research on patients who have been referred by their GP and who visited the hospital to be 

examined for whether they have an inguinal hernia and therefore required surgery. Most of the time this is the 

case since the GP already did examine the patient, however the patients need to get a second opinion from the 

surgeon (who has more expertise, specifically on inguinal hernias, and who is the one who will do the surgery).  

An argument supporting the choice for this specific patient group was that there was already a VR-video 

available to use which focuses on this group. The VR-video used portrays two situations the patient gets in: first 

the initial visit to the hospital and the conversation with the surgeon which explains to the patient wat an 

inguinal hernia is and in which he examines the patient whether he/she actually has inguinal hernia, and 

second the operating room in which the surgeon does not actual perform surgery but just explains what the 

patient can expect, which persons will be in the room during surgery and what tools they will use and how they 

will use them. Another reason to choose for this patient group is that, in comparison to other patient groups 

from other VR-videos available, this group was easy to approach because one of my supervisors is actively 

working with this patient group and therefor these patients were easily accessible.   
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Eventually we gathered 43 patients. Four participants were instantly removed from the dataset. Reason was 

that these patients had already had surgery on their inguinal hernia; they were here for other reasons, e.g. 

removing the mesh placed during that earlier surgery. These patients already had foreknowledge and 

experience with the kind of surgery presented in the VR video or in the text. That they already had surgery was 

only discovered after they had participated in this research. So, they were removed with hindsight. 

As a result, a total of 39 patients remained in the dataset to be used for analysis. 37 of these patients (94.9%) 

were male, which was not surprising since males have eight times more chance to develop an inguinal hernia 

compared to females. Only 10 participants (25.6%) were below the age of 50 years old. Also not a surprise 

since inguinal hernia mostly occurs due to weakened muscles and muscles weaken as you get older. Inguinal 

hernia occurs much more common in older people. The age of all participants ranged from 15 to 84 years old 

(M = 56.08, SD = 15.12). 

We asked the participants whether they had virtual reality experience before. Most participants, especially 

older people, did not even know what VR was so the experiment leader had to explain. In the end, 32 

participants (82.1%) stated they did not have experienced VR before; only 7 participants (17.9%) did experience 

VR before. In the ‘Discussion’ section of this report we will come back at this number on how this possibly 

influenced the results. 

Sometimes, by force majeure, we were obliged to assign two consecutive participants to the same group, e.g. 

when a participant was not able to process stereo images. 21 participants were assigned to the VR group and 

18 participants were assigned to the text group. So, 53.8% of all participants watched the VR video and 46.2% 

had to read the text. This means the two groups we use to compare both conditions are quite well balanced. As 

one can see in Table 3 there are no striking differences that are that big that one can have doubts about an 

equal distribution of participants between both groups.  

For the second hypothesis, concerning the effect of VR on IR, three participants were left out since they did not 

understand the open question or indicated they had serious problems in short-term memory due to a health 

condition. 
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 Text group VR group 

Number of participants 18   (46.2%) 21   (53.8%) 

Gender Male = 16 (88.9%) 

Female = 2 (11.1%) 

Male = 21 (100%) 

Female = 0 (0%) 

Age μ = 57.83 σ = 17.79 

Min. = 24 Max. = 84 

μ = 54.57 σ = 12.66 

Min. = 15 Max. = 78 

VR experience No exp. = 14 (77.8%) No exp. = 18 (85.7%) 

Patient Satisfaction μ = 26.00 σ = 3.29 

Min. = 20.00 Max. = 31.00 

μ = 26.14 σ = 3.53 

Min. = 19.00 Max. = 32.00 

Information Recall μ = 41.31 σ = 18.27 

Min. = 15.00 Max. = 86.00 

μ = 45.42 σ = 19.80 

Min. = 10.50 Max. = 73.00 

Table 1: Characteristics of both groups 

3.3 PROCEDURE & MATERIALS 

All patients who entered the waiting room were invited to voluntarily participate and transferred to a separate, 

small meeting room. Each participant was first briefed in order to introduce them to the experiment and to 

inform them about their rights and obligations as a participant. No focus on a specific age or gender was 

pursued. A priori the power analysis showed that we needed to have 51 subjects in each of our two groups to 

have a 80% power for detecting a medium effect size d = 0.5 when employing the traditional 0.05 criterion of 

statistical significance. Due to time constraints we were only able to gather 39 participants in total. This sample 

size would be insufficient in order to get significant results based on the power analysis, especially because the 

effect size could perfectly well much smaller than medium which means even much higher sample sizes would 

be necessary. We will indeed see this is the case in the ‘Results’ section later on in this report. However, we still 

decided to do the experiment anyway since it could still lead to interesting results and even though no 

statistical significant results are expected, it could still lead to more practical results and conclusions that could 

be helpful and applicable in the real world or in future, more elaborate research. 

Each participant had to sign an informed consent form in order to be allowed to continue with the experiment. 

Then, after the participant filled demographic information (gender, age and whether they had experienced VR 

before), each participant was getting either a VR-headset showing a short video or a one-sided printed text. 

Both containing almost identical information (the text was written based on what was told/shown in the 

video). The video was shown on a Samsung Galaxy S7, put in an “Infor-med”-cardboard (similar to Google 

Cardboard), using the Infor-Med application (Infor-Med, 2018). The exact text of the one-sided printed text can 

be found in Appendix B. 

After the participant watched the video or read the text, he or she was asked to fill in the Client Satisfaction 

Questionnaire (CSQ-8). An 8 items Likert-scale based questionnaire to measure ‘Patient Satisfaction’. Examples 

of questions asked are “How would you rate the quality of service you have received?” and “If a friend were in 
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need of similar help, would you recommend our program to him or her?”, but then translated in Dutch. The 

used questionnaire in Dutch can be found in Appendix D. This Dutch version was created and validated in a 

study by Henk de Brey (1983), with a Cronbach’s alfa of 0.93 for internal consistency on patient satisfaction. 

The final phase of this experiment was an open question, as a kind of retention measure, which the 

participants were asked to answer orally. The question, asked in Dutch, was: “Could you, in as much detail as 

possible, repeat the information that was shown/told/written in the video/text that you have just received. 

There is no right or wrong, just try to replicate as much as you can remember. No indication will be given if the 

information you tell is correct or incorrect”. The answer given by the participant was recorded for practical 

reasons. We recorded the answer in an audio file and analyzed it afterwards by checking if specific 

predetermined items were (partially) mentioned. More details will be discussed in the next section: 

‘Measurements’.  

After this last question, participants were told this was the end of the experiment. They could ask questions or 

leave remarks and then head back to the waiting room for their actual appointment with the surgeon. 

3.4 MEASUREMENTS 

All initial 43 participants were coded P1-P43. The CSQ-8 questionnaire used was taken from a study by Henk de 

Brey (1983). The exact 8 questions in Dutch can be found in Appendix D. These questions were taken from the 

study by De Brey, who translated the questions from English to Dutch and tested the translated questions 

before applying them in his study. The original questions originate from the study by Larsen, Attkisson, 

Hargreaves and Nguyen (1979). The CSQ-8 was, as done in the two other studies mentioned, transformed into 

eight variables containing a value between 1 and 4. Then ‘Patient Satisfaction’ was computed by simply adding 

the values of all 8 items. So, in the end, each participant scored between 4 and 32 on the PS scale. In the 

analysis of the data we first analysed the Patient Satisfaction with all 8 CSQ-questions included; this is as the 

CSQ is meant to work. However, we experienced some participants having trouble understanding the second 

question “Did you get the kind of service you wanted?” Therefor it is possible that more participants did not 

fully understand, or misunderstood, what was being asked (sometimes without mentioning to the experiment 

leader) and that is why we choose to also analyse patient satisfaction without CSQ-question 2, leaving a Patient 

Satisfaction-score based on only 7 CSQ-items. In the original study of CSQ-8 by Larsen et al. (1979) this second 

question had inter-item correlations between .48 and .71, which is often regarded as a moderate effect in 

medical research (Mukaka, 2012). Of all items it was the item with the third highest average inter-item 

correlation which was, together with the fact it had a moderate to high correlation, for us enough reason to at 

least try to remove the item and see what happens. Results of that will be discussed later on in this report. 

The open question concerning Information Recall (IR) was processed as follows. The plain text was divided into 

a total of 44 items (variables ITEM01 to ITEM44) which participants could recall. Each item was (a chunk of) a 

line, from the text document which the text-group received, which contained one piece of meaningful 

information. Each item variable for each participant was allocated a 0 if not mentioned at all, 0.5 if partly 
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mentioned or a 1 if (almost) entirely mentioned by the participant in his/her answer to the open question. Two 

of these items were removed from the final dataset because these items were both also mentioned 

somewhere else in the document (somewhere at the beginning of the text document and somewhere later on). 

The items were ‘weighted’, on a scale from 1 to 10, in order to differentiate between items that are considered 

to be more important for patients to recall than others. The weights were assigned by the surgeon involved in 

this research. IR was measured by adding the weighted values a participant scored on each item.  In the end 

this meant that participants could score at least 0 points on the scale of IR, and maximum 167 if all items were 

correctly mentioned. 
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4. RESULTS 

To determine whether the medium (VR or text) had influence on patient satisfaction, we first planned to do t-

tests since this is the most common analysis to apply in these situations. We were able to compute the variable 

‘Patient Satisfaction’ (PS) by summing up the outcomes of the CSQ-8 variables into one ‘Patient Satisfaction’-

variable as is done in all earlier CSQ-8 studies before. Since we only had one variable to be compared between 

groups, it made most sense to do an independent-samples t-test. However, because of the small sample size 

we already beforehand expect to not be able to draw proper conclusions from the t-test. Therefor we also 

applied Bayesian Estimation (BEST) which solves the issue of having only a small sample size. BEST provides 

complete distributions of generated, credible values based on the data available (Kruschke, 2013). It mimics the 

data available and based on that generates more samples, solving the problem of having a sample size that is 

too small. The more data you already have, the closer the generated data will get to real-life data. But be 

careful, mimicking data is also dangerous because it will always be artificial data with estimated values. So 

conclusions will be drawn on not only gathered, real data. Another benefit is that BEST is able to gain more 

insight on the credibility of a certain difference between two groups because it provides a distributions and a 

95% High Density Interval (HDI) that shows the probability that each value of difference occurs. Additionally, 

one can see the probability that the difference between two groups is zero. It can accept the null value, 

something that is not possible with a traditional t-test. With this newly generated data, combined with the 

gathered data, BEST estimates the difference in means between two groups and yields a probability 

distribution over the difference (Kruschke, 2013). 

Our hypotheses are all based on the difference between two groups: the participants getting informed about 

inguinal hernia with help of a VR video (VR group) and participants getting informed with help of a one-sided 

printed text (text group). The 39 participants were alternately assigned to either group. In the next few 

paragraphs we will discuss the results considering the hypotheses one by one. 

4.1 RESULTS CONSIDERING HYPOTHESIS 1 

The first hypothesis we tested was how VR affects patient satisfaction (PS). Although we knew the power was 

too low, we first present the outcomes of a two-sided independent-samples t-test as most readers will be 

familiar with this test. We did meet the assumption that the dependent variable was measured on a 

continuous scale and the independent variable consisted of two categorical, independent groups. Also we had 

an independence of observations and no significant outliers were found. PS also seemed to be approximately 

normally distributed, based on eyeballing the histogram and Normal Q-Q Plots. The Shapiro-Wilk test of 

normality did not show numbers in favour of normality however. Last, the assumption of homogeneity of 

variances is met with a p > 0.05. Now we will talk about the results of the t-test itself. There was not a 

significant difference by far in the scores for Patient Satisfaction (PS) between the text-group (μ = 26.00, σ = 

3.29) and the VR- group (μ = 26.14, σ = 3.53); t(37) = -0.13, p = 0.90 with 95% CI [-2.37 to 2.08]. We assume that 

one reason for a lack of significance in the analysis using a t-test could be the small sample size and therefor 
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tried to analyse the data with alternative analysis, called Bayesian Estimation (BEST). This way we could 

estimate the difference in means between the two groups (VR versus text group) and yield a probability 

distribution over the difference based on PS. BEST uses the Markov Chain Monte Carlo (MCMC) method to 

generate a large, representative sample based on the data gathered (Kruschke, 2013). With that large new 

sample pool we will be able to predict and analyse in more detail and with more certainty compared to t-tests. 

 

Figure 1: Difference of means PS (text minus VR) 

The distribution of the “Difference of Means” tells us multiple things. First let us explain the plot. On the y-axis 

you find the frequency of a certain difference in mean. We only have 39 participants in our sample size, but 

BEST generates more samples based on the data we already had. We choose to generate a total of 20,000 

samples. On the x-axis we see the difference between the means for each of the 20.000 samples generated by 

the BEST analysis. The small green circle on this axis is the mean of the differences of means calculated. The red 

line on the x-axis is the 95% Highest Density Interval (HDI) around the green circle. These are 95% of the 

differences in means calculated by the BEST analysis; in this case ranging from -2.44 to 2.26. The blue vertical 

line is the line where the “difference of mean” is equal to the value 0. In the legend you can read the exact 

values of the mean (green) and HDI (red). The text right to the blue box tells us how many percent of the 

“differences of means” are below the value 0 and how many above. Figure 1 shows a normally distributed plot 

which is necessary to further investigate the plot. 

As one can easily see in Figure 1 is that the 95% HDI contains the value 0. This means it is likely that there is no 

credible difference between both groups when looking at PS. Also, the 0 is almost the centre of the HDI. This 

means that even if there is a difference, the chance that the mean of the PS for the VR group is significantly 

higher than the mean of the PS for the text group is about as likely as the mean of the PS being lower. Another 

conclusion one can draw from these results is that the lower bound of the 95% HDI is -2.44 and the higher 

bound is 2.26. This means that the expected difference in the means of both groups, if present, is not bigger 

than around 2.3-2.4 points. This is another indication that, again, if present at all, the difference between 

means is probably very small because the range of the variable PS itself is from 0 to 32. The numbers are even 

smaller than the standard deviation of PS which is 3.37. 
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We did also take a look at the results of ignoring CSQ-question 2. The results can be seen below, in Figure 2. 

Similar results are shown. Again the plot is normally distributed. However, the 95% HDI has a smaller range, 

meaning that if there is a difference, it is even a little smaller compared to before. 

 

Figure 2: Difference of means PS (excl. CSQ-question 2) (text minus VR) 

Conclusion: The chance of there being no significant difference in patient satisfaction between both conditions 

is pretty big. Even if a difference exists, it will be very small and could go both ways. If one would only base 

conclusions on the mean in the plots, one would say that PS for the text group is little lower than for the VR 

group. However, this difference in means would then only be about -0.11 which is very small for a variable that 

has a mean of 22.85. 

4.2 RESULTS CONSIDERING HYPOTHESIS 2 

The second hypothesis we tested was how VR affects information recall (IR). Again, first we tried to analyse 

with the help of a two-sided independent-samples t-test. Again, we did meet the assumption that the 

dependent variable was measured on a continuous scale and the independent variable consisted of two 

categorical, independent groups. Also we had an independence of observations and no significant outliers were 

found. PS also seemed to be approximately normally distributed, based on eyeballing the histogram and 

Normal Q-Q Plots. The Shapiro-Wilk test of normality did not show numbers in favour of normality however. 

Last, the assumption of homogeneity of variances is met with a p > 0.05. Now we will talk about the results of 

the t-test itself. There was not a significant difference in Patient Satisfaction (PS) between the text-group (μ = 

41.31, σ = 4.57) and the VR- group (μ = 45.43, σ = 4.43); t(34) = -0.64, p = 0.53 with 95% CI [-17.16 to 8.94]. 

Again, one reason for a lack of significance in the analysis using a t-test could be the small sample size and 

therefor, for the same reason as mentioned in the results of hypothesis 1 above, we choose to apply BEST. 
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Figure 3: Difference of means IR (text minus VR) 

As one can see on the normally distributed plot above, in Figure 3, this 95% HDI includes the value 0. This 

means it is likely there is no difference between the means of IR between both groups (text versus VR). An 

interesting fact is that 75.2% of the HDI is smaller than 0. This indicates that if there happens to be a difference 

in means, it is much more likely that the mean of IR from the text group is smaller than the mean of IR from the 

VR group. This would indicate that the there is a higher chance that, if any difference, the mean IR from 

patients that received information in the shape of a VR video are more likely to recall more (and/or more 

useful) information than patients that received the same information in plain text. But again, this is just a 

possibility and no strong conclusion. 

The 95% HDI goes from -18.8 to 8.68. Both numbers are smaller than the standard deviation for IR, which is 

18.98. This again means that if there is a difference, it will be between 0.5 and 1 times the standard deviation. 

Conclusion: The hypothesis that VR preparation of patients results in a higher information recall compared to 

preparation by means of plain text can still be true, and the probability is little bigger than it being the other 

way around. However there is also still a fair chance that there is no significant difference between both 

conditions. If there does exist a difference, it will be very small.  
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5. CONCLUSION 

The main question studied in this research was what the effect was of using VR for preparing patients for 

medical treatment on Patient Satisfaction (PS) and Information Recall (IR). We tried to find answers on two 

hypotheses. It turned out both of the hypotheses could not be accepted nor rejected, mostly due to a too small 

sample size in combination with the very small effect size (if any effect at all). T-tests were far from significant 

and although some Bayesian Estimations (BESTs) did show a trend in data, it was impossible to draw firm 

conclusions. 

The first hypothesis was that preparing patients for their upcoming surgery with help of VR would result in a 

higher PS compared to preparing patients with help of plain text. As said, t-tests were not significant at all. The 

t-test, with a p-value of 0.90, was unreliable to draw conclusions. The BEST analysis could also not accept the 

hypothesis. At first glance at the BEST results one would probably incline to reject the hypothesis because the 

probability is highest for there being no differences in mean PS between the text-group and the VR-group. The 

distribution was almost perfectly centred around the value 0. However the 95% HDI ranges from -2.44 to 2.26, 

so a difference within the range is possible. But, again, we do not have enough certainty to draw definitive 

conclusions based on the generated plots. 

The second hypothesis was that preparing patients for upcoming surgery with help of VR would result in 

comparable or a slightly higher IR compared to preparing patients with help of plain text. Again, this time with 

a p-value of 0.53, no significant conclusions could be drawn from the t-test. So we again applied BEST. Applying 

BEST did show us more useful information. The distribution of the differences of means still included the value 

0. This means there is still a fair possibility that there is indeed no difference in means between both groups 

concerning IR. However, this time the plot was shifted left, with a mean of -4.75, which means that the 

majority of the samples showed a negative difference for text minus VR. This means the probability is higher 

that indeed, as the hypothesis predicted, the mean IR for the VR-group is slightly higher than for the text-

group. To be more specific, it would mean that the mean of IR for the text-group lies 4.75 points lower than the 

mean of IR for the VR-group. However, with a range between 10.50 and 86.00 one could question if a 

difference of 4.75 on average is a large enough difference to really conclude that preparing patients with help 

of VR is better compared to preparing patients with help of plain text. All help is welcome, but one has to 

balance out all pros and cons, and this is a small pro in favour of VR. But one has to keep in mind that, again, 

the distribution did also include some values greater or equal to 0. So even though there is fair chance of 

approving the second hypothesis, we again cannot be 100% certain. 

In conclusion, for now we conclude that there is no difference in PS between patients that are prepared with 

help of VR compared to patients being prepared with help of a plain text. For IR, we incline towards a trend in 

favour of the VR-method of preparing patients which means that VR results in a higher information recall 

compared to using plain texts.  
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6. DISCUSSION 

In this section we will take a look at what we did in this experiment. We will discuss the issues and limitations 

of this study and will try to address possible improvements that could enhance future follow-up studies. 

6.1 ISSUES & LIMITATIONS 

Let’s start discussing the main issue we experienced in this experiment which is the problem of the small 

anticipated sample size in combination with a very small observed effect size. In general it is hard to prove 

differences between groups when the effect size and the sample size are small. That is exactly what we 

experienced in this study. Upfront we expected to find small but noticeable differences in Patient Satisfaction 

(PS) and Information Recall (IR) between the text- and VR-group. Because we expected a small effect size we 

would have needed a much higher sample size compared to the actual participants we in the end were able to 

gather. During the preparation of this study we already knew pretty soon in the process that we would be able 

to gather only somewhere between 30 to 45 participants due to time constraints. This was obvious smaller 

than desired. Nonetheless we decided to move on and use as data of as much participants as possible. We 

decided to treat this study as a so-called ‘phase 1 trial’, which are common in medical studies. 

Although at that moment in time we already expected difficulties to occur during the analysis of the data due 

to the small sample size, we were still curious of what it would lead to anyway and we tried our upmost best to 

use the data available to still draw useful conclusions; conclusions that could possibly be a prelude for a future, 

more elaborate study. As discussed in the ‘Results’ and ‘Conclusion’ sections earlier on in this report, we indeed 

had to little data to draw proper conclusions, especially on the first hypothesis. The t-test was useless. The 

BEST analysis gave more information. From that analysis we concluded that no difference of mean PS was 

found between the text- and VR-group. However, because the plot also included values both negative and 

positive as well there is still a possibility that PS is different between both experiment groups with a possibility 

for both positive and negative differences. For the second hypothesis, the t-test was again not giving us enough 

information to draw conclusions. The BEST analysis did show us a trend in the data. It told us that there is a fair 

chance that IR for patients in the VR-group is higher compared to patients in the text-group. However, there 

was not enough evidence to be certain of this. For future studies on the same subject, it could be interesting to 

repeat (some of) the study with a larger sample size. Especially the part on IR, which did show a trend, would 

be nice to further investigate upon. 

Another possible expansion of a future study is to add multiple patient groups. For this study we decided to 

focus on inguinal hernia patients. However, at moment of writing, there are more than 10 VR-videos available 

for all sorts of patients. The decision to focus on this single group again had to do with time constraints, but 

had two other reasons as well. One reason was that this way we only had one independent variable (text or VR) 

so our participants had to be divided in only two groups. Another independent variable (e.g. patients with 

another disease) would lead to a 2 by 2 design having four different groups. Since we already had problem 
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finding enough patients for each group, it would be even more challenging to get sufficient participants when 

adding more groups. However, if in the future time (and thus gathering more participants) is not much of an 

issue, it would be interesting to investigate if there is differences between different patient groups. Are some 

patients groups more competent to be prepared for surgery with a VR-video than others? Is it more beneficial 

in some patient groups to have the additional visual factor of a VR-video? Or does the kind of surgery a patient 

will receive in the (near) future not have influence on PS nor IR between the text group and the VR group? E.g. 

the patients that participated in this study were mostly male (95%) and had pretty high average age (a little 

over 54 years old) compared to other patient groups like patients getting a caesarean section (all female and 

younger) or receiving a drip (all kind of ages and sexes). So outcomes may differ between different patient 

groups because other patient groups might have different compositions of participant characteristics (e.g. age, 

gender, etc.) which could have an effect on PS or IR. It might be that a patient group mainly existing of children 

do show differences in PS because they are more familiar with VR-technology and embrace this technology 

more than old-fashioned plain text. Additionally, the difference in IR we already noticed in this study could be 

even larger for this group of child patients because in the VR condition they might be less distracted by the 

technology itself and therefore focus more on the information told compared to the older patients we saw in 

our study that often experience VR for the first time which might lead to being distracted by the new 

technology and experience. In conclusion, different patient groups might lead to different results which could 

be interesting to investigate in future research.  

Mentioned above are some bigger, overall discussion points. However there are also a few smaller points that 

might have influenced the results of this specific study. Some participants sooner or later during the actual 

experiment told the experiment leader that they already had had surgery for treating inguinal hernia before, 

either in the opposite groin area than this time or in the same area but years ago. Some told how long ago this 

surgery happened (for some it was just a few months/years ago, for others it was a long time ago) and other 

did not mention when it happened. We also cannot rule out the possibility that there were participants that 

had similar surgery before but simply not mention it. After all, we did not specifically ask. However, this could 

have influence on the results, especially in the IR-part of the experiment, since patients who had similar surgery 

before might recall items from that surgery (instead of what was written in the plain text or shown/told in the 

VR-video). So, for a future study it would be good to ask if the patient already experienced inguinal hernia 

surgery before. One can then choose to either throw out these participants, or at least check if this has 

influence on the results. 

Similar as previous point is the fact that some participants mentioned they had already read about inguinal 

hernia surgery online, in a flyer/folder or elsewhere. This means they were ‘prepared’ with information before. 

Again, this makes it difficult to judge whether items mentioned during the open question (about IR) were 

mentioned based on information read in the text/VR-video they received from the experiment leader, or based 

on information they had consumed before. Problem with this is that it is very hard, maybe even impossible to 

solve this issue. However, since we randomly assigned patients, we hope this bias is equally divided between 

both groups en therefor has as little influence on the outcomes as possible. Chances for this bias to be ruled 
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out gets higher when sample sizes get higher. So it is another reason to try to get a highest sample size 

possible. 

Overall we tried to divide participants between groups as randomly as possible. However, in two cases we 

specifically assigned participants to the text group where they were initially meant to be assigned to the VR-

group because they beforehand explained they could not see depth (due to their eye conditions). There are 

different opinions on whether this was the right decision to make. From organisational perspective it makes 

sense because this way the scarce amount of participants we had could be optimally used and these patients 

could still participate for 100% in the experiment. However, one could also argue that this neglects the 

intention to randomly assign participants and also discredits the aim to execute the experiment as close to real-

life situations as possible. That is why we could have chosen to stick to the random assignation. One could also 

have chosen to not let these patients participate at all since having eye impairments could also have a negative 

influence on reading text. In the case of this experiment both patients were asked if they also had trouble 

reading texts, which was not the case. However, we do not know if this eye impairment also could have 

influence on PS or IR. We will never know. Anyway, in this study we chose to include these patients. 

Another small issue that occurred during the experiment was that some participants seemed to be in a hurry or 

were not really in the mood to participate, despite it being voluntarily. Either they finished reading the text 

very quickly (if assigned to the text-group), and/or finished filling in the questionnaire strikingly faster than 

others and/or gave very fast and short answers on the open question. Reasons for this may differ. It could be 

that they actually were in a hurry to get back to home/work, or they were just not really happy of being 

surprised with the request to participant, especially if there was already a delay in the meetings with the 

surgeon (after the experiment) anyway. Whatever reason it may be, some participants seemed to have less 

interest in the experiment and were trying their best to be finished with it as soon as possible. Outside the 

experimental setting patients would have been given the text or VR-video earlier on so they can read/watch it 

at a time that is suitable for them and at times they are not stressed or feeling to be in a hurry. Hopefully these 

participants were equally assigned to the text-group and the VR-group, although we cannot be sure since we 

did not write this down and it is arbitrary anyway. Possibility to avoid this could be to inform the participant 

beforehand that they will be asked to voluntarily participant in a 10-minute experiment. They will then not be 

surprised with the request and they will know it will take some extra time before traveling to the hospital for 

their appointment. We do not have any prove that this influenced the experiment, but if we can rule out the 

possibility in future research it is best to do so. 

6.2 FUTURE RESEARCH 

As already mentioned in the ‘Conclusion’ section and the paragraphs above, there are several reasons to 

further investigate this subject in future research. We concluded that especially concerning the second 

hypothesis there is some potential. We saw a possible difference between both patient groups when looking at 

the information recall based on the (too) small sample size of this study. Although we still have to be careful 
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and we do not have enough prove to be 100% certain, there was a trend visible that the VR-group seemed to 

have a higher information recall compared to the text-group. It would be interesting to investigate this further 

with a larger sample size so that possibly we can draw solid conclusions by increasing the certainty of the 

results from analysing the data. If it then indeed turns out that there is a practical significant difference in 

favour of the VR-group, then one could say that using virtual reality in preparing patients for their surgery really 

adds something and can improve the procedure patients go through. We can then say that VR improves the IR 

of patients. This will results in the patients being less stressful and anxious before surgery and during recovery. 

This, as found in earlier research (e.g. Hobson et al. (2006)), could reduce recovery time. Also letting patients 

prepare themselves, and those patients being able to recall more from that preparation, reduces questions to 

be asked and answered in face-to-face meetings. This again reduces time, in this case time for both patient and 

surgeon. 

At first sight, through this study, there is no clear indication that patient satisfaction differs between both 

experiment groups. Also this case (the first hypothesis) could be further investigated; having a larger sample 

size could also shine more light on the relation between patient satisfaction and the medium (text versus VR) 

used for preparing patients on their surgery. However, the first feeling is that there will be no (big) differences 

between both groups. Therefor it would be less interesting to further investigate this hypothesis compared to 

the second hypothesis. 

Some other interesting research opportunities were mentioned earlier on in this chapter, which include 

investigating differences between different medical situations like e.g. between patients having different 

diseases and improving the research method. 

6.3 WHAT DOES THIS MEAN FOR THE MEDICAL WORLD 

The MMC, and more specific Infor-Med, was a partner in the actualisation of this study. What do the outcomes 

mean for Infor-Med, MMC, or in a broader view, the medical world in general? On first sight, no differences 

were found between both groups in PS. However, during and after the experiment multiple participants stated 

they really liked the VR-experience and a lot of these patients also stated they “would like to use this kind of 

technology for these purposes more often” and that they thought it really added another dimension and 

improved information transfer compared to conventional media, like plain text. A big reason for this reaction is 

probably simply the fact that it is a new technology, a new experience and (despite the serious nature of the 

contents) somewhat a “fun” experience. Therefor one could conclude the VR experience of Infor-Med is 

received well by patients, possibly even better than conventional methods. But, again, the results of the CSQ-8 

did not directly show this in numbers. Also, a question arises: Will patients still feel that VR adds a dimension 

and improves information transfer after some time, after they get more used to the technology? If so, it will 

prove that VR does have some benefits compared to conventional methods of preparing patients (like plain 

text) on the long run as well. This should be investigated more in order to draw proper conclusions. 
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A conclusion one can carefully draw, is that information recall is probably higher within patients exposed to a 

VR-video as part of their surgery preparation compared to patients informed with use of plain text. This is an 

important possibility (that, as discussed earlier on, still needs some more investigation though) which is of 

importance to the medical world and which proves that the VR-videos of Infor-Med really have additional value 

in preparing patients for surgery. A higher information recall from preparing patients on their own, e.g. at 

home in their own time, will result in less questions being asked during the intake meeting with the surgeon. 

Therefore it reduces the time spent by the surgeon per patient, which subsequently saves money and makes it 

possible for the surgeon to help more patients in the same amount of time compared to the current situation. 

This could be a stepping stone towards more use of VR in medical treatment, especially in situations in which 

remembering information is beneficial for patients.  

  



R.W.L. de Laat Effect of use of virtual reality on patient satisfaction and information recall 

 Pagina 29 

7. BIBLIOGRAPHY 

Blinder, D., Rotenberg, L., Peleg, M., & Taicher, S. (2001). Patient compliance to instructions after oral surgical 

procedures. International Journal of Oral & Maxillofacial Surgery, 216-219. 

Cummings, J. J., & Bailenson, J. N. (2016). How immersive is enough? A meta-analysis of the effect of immersive 

technology on user presence. Media Psychology, 19(2), 272-309. 

de Brey, H. (1983). A cross-national validation of the client satisfaction questionnaire: The Dutch experience. 

Evaluation and Program Plannmg(6), 395-400. 

Emblematic Group. (2016, October 27). The language of presence: A virtual reality glossary for storytellers, 

producers, and viewers. (A Medium Corporation) Opgeroepen op July 10, 2017, van Journalism360: 

https://medium.com/journalism360/the-language-of-presence-a-virtual-reality-glossary-for-

storytellers-producers-and-viewers-e6d0413b4ce9 

Godwin, Y. (2000). Do they listen? A review of information retained by patients following consent for reduction 

mammoplasty. British Journal of Plastic Surgery(53), 121-125. 

Hartford HealthCare. (2016, February 1). The patient empathy project. Network News, pp. 1-6. 

Heimberg, R. G., Dodge, C. S., Hope, D. A., Kennedy, C. R., Zollo, L. J., & Becker, R. E. (1990, February). Cognitive 

behavioral group treatment for social phobia: Comparison with a credible placebo control. Cognitive 

Therapy and Research, 14(1), 1-23. 

Hobson, J. A., Slade, P., Wrench, I. J., & Power, L. (2006). Preoperative anxiety and postoperative satisfaction in 

women undergoing elective caesarean section. International Journal of Obstetric Anesthesia, 15, 18-

23. 

Infor-Med. (2018, June 1). Infor-Med. Opgehaald van Google Play: 

https://play.google.com/store/apps/details?id=visyon360.com.informed&hl=nl 

Kessels, R. P. (2003, May). Patients’ memory for medical information. Journal of the Royal Society of 

Medicine(96), 219-222. 

Kim, S., Kaplowitz, S., & Johnston, M. V. (2004, September). The effects of physician empathy on patient 

satisfaction and compliance. Evaluation & The Health Professionals, 27(3), 237-251. 

Kruschke, J. K. (2013). Bayesian estimation supersedes the t-test. Journal of Experimental Psychology(142), 

573–603. 

Larsen, D. L., Attkisson, C. C., Hargreaves, W. A., & Nguyen, T. D. (1979). Assesment of client/patient 

satisfaction: Development of a general scale. Evaluation and Program Planning, 2, 197-207. 



R.W.L. de Laat Effect of use of virtual reality on information recall and patient satisfaction 

 Pagina 30 

Lombard, M., & Ditton, T. (1997, September). At the heart of it all: The concept op presence. Journal of 

Computer-Mediated Communication, 3(2). 

Luck, A., Pearson, S., Maddem, G., & Hewett, P. (1999, December 11). Effects of video information on 

precolonoscopy anxiety and knowledge: A randomised trial. The Lancet(354), 2032-2035. 

Mcguire, L. C. (1996). Remembering what the doctor said: Organization and adults' memory for medical 

information. Experimental Aging Research, 22(4), 403-428. 

Mukaka, M. M. (2012, September). A guide to appropriate use of correlation coefficient in medical research. 

Malawi Medical Journal, 3(24), 69-71. 

Nicovich, S. G., Boller, G. W., & Bettina Cornwell, T. (2005, January 1). Experienced presence within computer-

mediated communications: Initial explorations on the effects of gender with respect to empathy and 

immersion. Journal of Computer-Mediated Communication, 10(2). 

Riva, G., Mantovani, F., Capideville, C. S., Preziosa, A., Morganti, F., Villani, D., . . . Alcañiz, M. (2007). Affective 

interactions using virtual reality: The link between presence and emotions. CyberPsychology & 

Behavior, 10(1), 45-56. 

Steuer, J. (1992). Dimensions determining telepresence. Journal of Communication, 73-93. 

Telecompaper. (2016). Penetratie smartphones.  

Zimmerman, D. L., & Osborn-Harrison, D. G. (2016). Person-focused health care management: A foundational 

guide for health care managers. New York: Springer Publishing Company. 

 

  



R.W.L. de Laat Effect of use of virtual reality on patient satisfaction and information recall 

 Pagina 31 

8. APPENDICES 

8.1 APPENDIX A 

8.1.1 GLOSSARY 

Here you find a list of concepts that are regularly used in this thesis, but with which you might not be familiar. 

A definition is given in order to clarify. 

Concept Definition 

Android Name of the operating system developed by Google and used on most smartphones 

made by most manufacturers. 

Inguinal hernia An inguinal hernia is a protrusion of abdominal-cavity contents through the inguinal 

canal. In Dutch called “liesbreuk”. 

iOS Competitor of Android. An operating system on technologic devices made by Apple, 

like e.g. iPhone and iPad. 

Virtual reality An artificial environment that is created with software and presented to the user in 

such a way that the user suspends belief and accepts it as a real environment. 

Tabel 1: Glossary 

8.1.2. LIST OF ABBREVIATIONS 

This is a list of abbreviations that are regularly used in this thesis, but with which you might not be familiar. A 

description is given in order to clarify. 

Concept Definition 

HIC Health Innovation Campus; part of the MMC, located in Veldhoven, the Netherlands. 

IR Information Recall; the extent to which somebody is able to reproduce the 

information consumed earlier on. 

MMC Máxima Medisch Centrum; a hospital with locations in Eindhoven and Veldhoven, the 

Netherlands. 

PS Patient Satisfaction 

TU/e Eindhoven University of Technology (Technische Universiteit Eindhoven) 

VR Virtual Reality 

GP General Practitioner 

Tabel 2: List of abbreviations 
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8.2 APPENDIX B 

Liesbreukoperatie 

In deze operatievoorbereiding die voor u ligt, leest u meer over de liesbreukoperatie. Een liesbreuk is een veel 

voorkomende aandoening. Ongeveer 1 op de 3 mannen in Nederland wordt geopereerd voor een liesbreuk. Bij 

vrouwen komt een liesbreuk minder vaak voor. Een liesbreuk wordt behandeld met een operatie; in de meeste 

gevallen een kijkoperatie. De huisarts verwijst u hiervoor eerst door naar de chirurg. 

De chirurg zal u eerst ontvangen in de behandelkamer van de chirurg waar gevraagd wordt naar uw klachten. 

De chirurg zal ook de liezen onderzoeken. Om de breuk te behandelen zal de chirurg tijdens de operatie een 

matje plaatsen. Het is belangrijk om goede uitleg te geven over de toekomstige operatie en de complicaties. 

Een liesbreuk is een zwakke plek in de buikwand. Daar kan buikvlies in gaan zitten, maar soms kunnen daar ook 

de darmen in gaan zitten. Dat kan een beklemmend gevoel geven en soms als de breuk groot is en de mensen 

gaan staan kan je het zien. Je kunt het soms ook zien als bijvoorbeeld mensen op hun handrug persen kan je 

soms de breuk op zien komen.  

Een liesbreuk zal uit zichzelf niet weggaan en je moet dus een beperkte operatie doen. Deze wordt na het 

eerste gesprek met de chirurg gepland. 

De operatie 

Tijdens de operatie bevindt u zich in een operatiekamer. Daar is de chirurg aanwezig met twee assistenten, een 

anesthesist en zijn of haar assistent. De liesbreukoperatie is een zogeheten kijkoperatie. Het verschil tussen 

een kijkoperatie en een klassieke operatie is dat je bij een klassieke operatie een flinke snee moet maken in de 

lies. Bij een kijkoperatie worden drie kleine openingetjes gemaakt waardoor een huls kan worden geschoven 

met een diameter van ongeveer 1 centimeter. Door de huls kan een camera worden ingebracht. Dan kan er 

een beeld worden getoond op de monitoren in de operatiekamer.  

Het doel van de operatie is om met kleine instrumenten een matje op zijn plaats te krijgen. De instrumentjes 

hebben allemaal verschillende uiteindes en functies. Zo zijn er schaartjes en knijpertjes om dingetjes mee te 

pakken. Het matjes wordt uiteindelijk gelegd in de liesplooi aan de binnenkant waar de breuk wordt 

tegengehouden. Als de operatie klaar is en het matje op zijn plaats ligt worden er drie kleine pleisters geplakt 

en worden de wondjes verdoofd. Patiënten gaan na de operatie naar de uitslaapkamer, waarna ze een paar uur 

later naar huis kunnen gaan. Wij denken dat het herstel een stuk sneller gaat dan bij een klassieke operatie, 

want na een paar dagen zijn de meeste mensen weer in staat te doen wat ze willen. 

Wij hopen u met deze operatievoorlichting meer uitleg hebben kunnen geven over de liesbreukoperatie. Dank 

u wel voor het lezen.  
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8.3 APPENDIX C 

Below you find a table with variables on each row that show how the plain text from Appendix B was 

transformed into a total of 44 separate items. Each item got a variable name and a weight on a scale from 1 to 

10 (where 10 is the weight for the most important items to remember, as assessed by one of my supervisors 

which is an inguinal hernia surgeon himself). As you can see, three items have been crossed out since they 

turned out to be (almost) identical to one of the other items on the list and thus redundant. 

Variable Weight Content 

[ITEM01]  2 Een liesbreuk is een veel voorkomende aandoening. 

[ITEM02]  2 Ongeveer 1 op de 3 mannen in Nederland wordt geopereerd voor een liesbreuk. Bij 

vrouwen komt een liesbreuk minder vaak voor. 

[ITEM03]  4 Een liesbreuk wordt behandeld met een operatie; 

[ITEM04]  4 in de meeste gevallen een kijkoperatie 

[ITEM05]  2 De huisarts verwijst u hiervoor eerst door naar de chirurg. 

[ITEM06]  1 De chirurg zal u eerst ontvangen in de behandelkamer van de chirurg… 

[ITEM07]  4 … waar gevraagd wordt naar uw klachten. 

[ITEM08]  4 De chirurg zal ook de liezen onderzoeken. 

[ITEM09]  8 Om de breuk te behandelen zal de chirurg tijdens de operatie een matje plaatsen. 

[ITEM10]  5 Het is belangrijk om goede uitleg te geven over de toekomstige operatie en de 

complicaties. 

[ITEM11]  4 Een liesbreuk is een zwakke plek in de buikwand. 

[ITEM12]  2 Daar kan buikvlies in gaan zitten… 

[ITEM13]  6 … maar soms kunnen daar ook de darmen in gaan zitten. 

[ITEM14]  6 Dat kan een beklemmend gevoel geven… 

[ITEM15]  6 … en soms als de breuk groot is en de mensen gaan staan kan je het zien. 

[ITEM16]  4 Je kunt het soms ook zien als bijvoorbeeld mensen op hun handrug persen kan je soms 

de breuk op zien komen. 

[ITEM17]  8 Een liesbreuk zal uit zichzelf niet weggaan… 

[ITEM18]  8 … en je moet dus een beperkte operatie doen. 

[ITEM19]  2 Deze wordt na het eerste gesprek met de chirurg gepland. 

[ITEM20]  2 Tijdens de operatie bevindt u zich in een operatiekamer. 

[ITEM21]  4 Daar is de chirurg aanwezig… 

[ITEM22]  1 … met twee assistenten, … 

[ITEM23]  1 … een anesthesist … 

[ITEM24]  1 … en zijn of haar assistent. 

[ITEM25]  4 De liesbreukoperatie is een zogeheten kijkoperatie. 

[ITEM26]  8 Het verschil tussen een kijkoperatie en een klassieke operatie is dat je bij een klassieke 
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operatie een flinke snee moet maken in de lies. 

[ITEM27]  6 Bij een kijkoperatie worden drie kleine openingetjes gemaakt… 

[ITEM28]  2 … waardoor een huls kan worden geschoven… 

[ITEM29]  2 … met een diameter van ongeveer 1 centimeter. 

[ITEM30]  2 Door de huls kan een camera worden ingebracht. 

[ITEM31]  4 Dan kan er een beeld worden getoond op de monitoren in de operatiekamer. 

[ITEM32]  4 (Het doel van de operatie is om) met kleine instrumenten… 

[ITEM33]  8 … (Het doel van de operatie is om) een matje op zijn plaats te krijgen. 

[ITEM34]  4 De instrumentjes hebben allemaal verschillende uiteindes en functies. 

[ITEM35]  2 Zo zijn er schaartjes… 

[ITEM36]  2 … en knijpertjes om dingetjes mee te pakken. 

[ITEM37]  8 Het matjes wordt uiteindelijk gelegd in de liesplooi… 

[ITEM38]  4 … aan de binnenkant waar de breuk wordt tegengehouden. 

[ITEM39]  4 (Als de operatie klaar is en het matje op zijn plaats ligt) worden er (drie) kleine pleisters 

geplakt… 

[ITEM40]  4 … en worden de wondjes verdoofd. 

[ITEM41]  4 Patiënten gaan na de operatie naar de uitslaapkamer,… 

[ITEM42]  4 … waarna ze een paar uur later naar huis kunnen gaan. 

[ITEM43]  8 Wij denken dat het herstel een stuk sneller gaat dan bij een klassieke operatie… 

[ITEM44]  8 … want na een paar dagen zijn de meeste mensen weer in staat te doen wat ze willen. 

Tabel 3: Free recall items 
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8.4 APPENDIX D 

Bedoeling 

Zou u ons willen helpen door het beantwoorden van een aantal vragen over de operatievoorbereiding die u zojuist heeft 

ontvangen. Wilt u uw eigen, eerlijke mening geven. Alle vragen beantwoorden a.u.b., nadat u de verschillende 

antwoordmogelijkheden goed gelezen heeft. Uw commentaar en/of suggesties worden zeer op prijs gesteld. 

OMCIRKEL UW ANTWOORD 

1. Wat vindt u van de kwaliteit van de operatievoorbereiding die u heeft ontvangen? 

4 3 2 1 

uitstekend goed matig slecht 

2. Heeft u het soort operatievoorbereiding ontvangen dat u hoopte te krijgen? 

1 2 3 4 

Nee, beslist niet Nee, nauwelijks Ja, in het algemeen wel Ja, zeker 

3. In hoeverre heeft deze operatievoorbereiding aan uw wensen voldaan? 

4 3 2 1 

Aan bijna al mijn wensen 

is voldaan 

Aan de meeste van mijn 

wensen is voldaan 

Aan slechts enkele van 

mijn wensen is voldaan 

Aan géén van mijn 

wensen is voldaan 

4. Stel dat een van uw kennissen dezelfde hulp nodig heeft, zou u dan deze operatievoorbereiding aanbevelen? 

1 2 3 4 

Nee, beslist niet Nee, ik denk van niet Ja, ik denk van wel Ja, zeker 

5. Vindt u dat de hoeveelheid informatie van de operatievoorbereiding over het algemeen voldoende is geweest? 

4 3 2 1 

Ja, ruim voldoende Ja, voldoende Nee, niet genoeg Nee, veel te weinig 

6. Heeft u het gevoel dat deze operatievoorbereiding bijdraagt aan een betere voorbereiding? 

4 3 2 1 

Ja, het heeft aanzienlijk 

geholpen 

Ja, het heeft wel wat 

geholpen 

Nee, het heeft eigenlijk 

niet geholpen 

Nee, het heeft de zaak 

alleen maar verergerd 

7. Hoe tevreden bent u over het geheel genomen met de operatievoorbereiding die u heeft ontvangen? 

4 3 2 1 

Zeer tevreden Tamelijk tevreden Tamelijk ontevreden Zeer ontevreden 

8. Stel dat u ooit weer voorbereidt moet worden op een operatie, zou u deze voorbereiding wederom gebruiken? 

1 2 3 4 

Beslist niet Nee, ik denk van niet Ja, ik denk van wel Ja, zeker 
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