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Summary

Delirium is an acute neuropsychiatric syndrome that affects patients’ attention and 
awareness as a result of a physical condition. Patients experience reduced ability to direct, 
focus, sustain, and shift their attention and orientation to the environment. Patients can 
often recall the delirious episodes and describe them as distressing, frightening, or terrifying. 
Adequate detection and management of delirium is important to reduce its incidence and 
severity, though it frequently goes unrecognized. Available delirium education often fails to 
educate healthcare professionals to improve their delirium detection and management. 
There is a need for more patient-oriented, interactive delirium education in order to improve 
delirium detection and its management. Delirium education should address negative 
attitudes towards delirium, enhance understanding of the patient’s experience, and improve 
behavior and communication skills in delirium care. When providing care to delirious 
patients in clinical practice, healthcare professionals often describe that they use principles 
from experiential learning in case of inadequate knowledge or experience. These principles 
are however not yet applied to formally teach students or professionals how to perform 
adequate delirium care. 
 Experiential learning principles consider how learners bring their own experiences 
gathered in reality into their own learning process. To integrate these experiences into 
their existing knowledge, reflection is essential. Learners can create new concepts which 
they test, thereby creating new experiences. A medium that is suited to apply principles 
of experiential learning is a serious game. Serious games are games that offer both 
entertainment and an active learning environment. They provide safe environments in 
which players can experiment to create new knowledge. Serious games are used for many 
purposes, including medical education. Although they are often more effective than the 
conventional education methods, the quality of evidence of their efficacy is modest due 
to methodological issues. 
 The first aim of this thesis is to investigate if a serious game on delirium that uses 
principles of experiential learning is an effective strategy to improve delirium education. 
In addition, for both serious games and conventional delirium education, there is little 
known about which aspects contribute to achieving its learning goals. The second aim is 
therefore to identify aspects of a serious game that contribute to specific improvements 
in delirium education. To do so, we made use of the already developed Delirium Experience, 
a serious game with video simulations of clinical practice situations (https://www.youtube.
com/watch?v=A-lLLP8Me0E). It aims to teach players the following: how to care for delirious 
patients, what the patient’s experiences are, and how healthcare professionals influence 
these experiences and symptoms in delirious episodes with their care actions. 
 To increase the quality of evidence for using serious games as effective educational 
tools, methodological issues need to be addressed. Researchers emphasize the need to 
use randomized controlled trials, adequate power, standardized and validated measurements, 
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9-45, M=33.7 SD=8.2). We thereby concluded that The Delirium Experience is a practical, 
useful, and effective educational tool to improve delirium care training for nursing students. 
 Autonomy in (serious) games is an important aspect for player satisfaction. Enabling 
autonomy in serious games also gives players the opportunity to choose inappropriate or 
unethical care actions in the game. Choosing these inappropriate or unethical actions in 
a game is referred to as dark play. Little attention has been paid to the influence of dark 
play on the serious game’s effectiveness. In chapter 4 and 5 we therefore studied the 
effects of normal and dark play in The Delirium Experience. 
 In chapter 4 we conducted a two-arm randomized controlled trial where we 
randomly assigned 157 medical students in the third year of their Bachelor of Medical 
Sciences to play The Delirium Experience with normal play (n=72) or dark play (n=85) 
strategies. To investigate the effect of dark play on the game’s effectiveness, we measured 
students’ quality of care advice, learning motivation and engagement, and attitude 
towards delirium. Players in the ‘dark play’ condition were instructed to take actions as a 
healthcare professional within the game that would make the symptoms of delirium as 
severe as possible. Players in the ‘normal play’ condition were instructed to try to achieve 
high scores and provide the patient with the best possible care. Quality of care advice 
(p=.22), learning motivation and engagement (p=.80), and attitude (p=.41) representing 
the game’s effectiveness were found to not differ between students that played normal 
or dark play. In contrast to the random allocation to a play strategy in chapter 4, in chapter 5  
we allowed students to choose to play normal or dark play. Similarly, in this chapter our 
findings showed no differences in learning motivation and engagement (p=.35) or in what 
students had learned from the two play strategies (answers to open questions). We 
concluded that there seems to be no change to game effectiveness when providing 
players an opportunity to use dark play in a serious game. 
 By now, we showed that the serious game, The Delirium Experience, is an effective 
tool in delirium education. However, we did not know how or which aspects of The 
Delirium Experience contribute to improving delirium education. In general, only little is 
known about which aspects of both serious games and delirium education influence 
improved outcomes. In chapters 4, 5, and 6 we therefore aimed to gain insight into how 
aspects of the game and its play strategies contribute to improvement of delirium 
education on students’ learning outcomes and experiences. 
 Playing a serious game with a normal or dark play strategy emphasizes different 
aspects of the game because the game progresses differently, allowing us to explore the 
use of those different aspects. A second aim of chapter 4 was to explore the use of 
different game aspects. To do so, all participants were asked to answer three open 
questions that focused on game aspects and their relation to empathy for the patient, 
self-efficacy of the player, and insight into consequences of care. We identified the 
patient’s and nurse’s perspective students perceive in The Delirium Experience as 
important in creating empathy for the patient. Practicing how to care, feedback, and 

and test and implement the serious game in multiple settings.  Additionally, outcomes like 
attitude, patient-outcomes, and clinician behavior need to be measured, rather than the 
outcomes of knowledge, skills, and satisfaction. We aimed to take these suggestions into 
account when we studied the effectiveness of The Delirium Experience in chapters 2, 3, 
4, and 5.
 In chapter 2 we conducted a three-arm randomized controlled trial to investigate 
the effect of The Delirium Experience in medical student education. We randomly 
assigned 156 students in the third year of their Bachelor of Medical Sciences (6-year 
undergraduate program) to playing The Delirium Experience (n=51), watching two videos: 
one on delirium and one on a patient’s experience who sustained delirium (n=51), 
or watching a video on healthy ageing (n=55). We compared these students on the quality 
of their care advice for delirious patients, skills in delirium screening and rating, attitude, 
self-reported knowledge, and learning motivation and engagement. In this study, we 
showed that students who played The Delirium Experience gave better quality advice for 
delivering delirium care (median (Inter Quartile Range 25-75) 6(4-8) (range 0-9)) compared to 
those watching videos on delirium (1(1-4) P<.001) or watching a video on healthy ageing 
(0(0-3) P<.001). Also with regard to learning motivation and engagement, undergraduate 
medical students who played the serious game reported higher learning motivation and 
engagement (36 (32-38) (range 9-45)) compared to those watching videos on delirium 
(27(24-30) p<.001) or watching the video on healthy ageing (20(15-25) p<.001). In addition, 
students who played the serious game also scored higher on self-reported knowledge 
(7(6-8) (range 0-10)) compared to students who watched the video on healthy ageing 
(6(5-6) p<.001). However, we were unable to identify differences in students’ skills in delirium 
screening (p=.07) and rating (p=.45), nor in their attitudes towards delirium (p=.55). In this 
study, we showed that The Delirium Experience is an effective educational intervention to 
teach delirium care to medical students and has added value to a lecture.
 Although we showed the effectiveness of The Delirium Experience in medical student 
education, the serious game aims to target a broad audience. We were therefore interested  
in its effects on nursing students. In chapter 3 we used a before-after design to investigate 
The Delirium Experience’s effects on nursing student education. We enrolled 128 applied 
university students in the second year of their nursing education (of a 4-year curriculum). 
Before and after playing the game, they were asked to give care advice for delirious patients 
and fill out a questionnaire to measure perceived self-efficacy in caring for delirious patients. 
After playing The Delirium Experience, they were asked to fill out a questionnaire on learning 
motivation and engagement. We showed that nursing students enhanced the quality of 
advice for delirium care (range 0-9) from a mean score of 3.4 (SD=2.0) before playing to 4.6 

(SD=1.9 p=.000) after playing the serious game. Furthermore, perceived self-efficacy in 
providing care to a delirious patient (range 0-1200) improved from a mean score of 462 

(SD=211) before playing to 638 (SD=207 p=.000) after playing The Delirium Experience. Playing 
The Delirium Experience also resulted in high learning motivation and engagement (range 
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 In chapter 7 we provide a summary of the main findings. We also discuss how a 
serious game improved delirium education and which aspects of the game we found to 
be of importance for that. 
Our findings showed that students’ quality of care advice improved after playing The 
Delirium Experience. This may decrease the knowledge and education barrier in delirium 
management. In particular, the advice focused on important facets of the recommended 
non-pharmacological interventions for delirium management. We also showed the 
importance of providing a safe environment to practice delirium care because this 
enhanced the perceived self-efficacy in providing care to delirious patients, which is 
important for clinical practice. Both learning motivation and engagement, as well as 
self-reported knowledge on delirium, improved after playing the serious game. Active 
learning is often effective, but also associated with increased cognitive effort. Students 
often perceive cognitive effort as a sign of inferior learning. However, our findings reveal 
that a serious game can engage students in active learning without the feeling of inferior 
learning. 
 In its current form, The Delirium Experience was unable to improve students’ 
screening for and severity rating of delirium as this is not explicitly trained in the game. We 
therefore recommend to provide students a safe environment in The Delirium Experience 
in which they can practice these skills, or embed the serious game in delirium education 
with other educational interventions that are successful in improving these screening and 
severity rating skills. We could not identify changes in attitudes towards delirious patients 
after playing The Delirium Experience when we measured attitude with a scale. However, 
the in-depth interviews revealed that aspects of the serious game’s narrative enabled 
attitudinal change. It is also known that healthcare professionals are often unaware of their 
negative attitudes towards delirium. We therefore suggest to measure attitudes towards 
delirious patients with more indirect attitude measurements. 
 We identified the patient’s and nurse’s perspectives, interactivity, realism, and 
feedback as important aspects of the serious game contributing to improvements in 
delirium education. The patient’s perspective created understanding of the patient’s 
experience of delirious episodes. It also helped students to make sense of the behavior of 
patients with delirium, allowing students to integrate this new experience into existing 
knowledge. The integrated emotions of the patient in the perspective evoked emotional 
responses in players that enhanced learning outcomes and addressed attitudes. The 
patient’s perspective contributed to more patient-oriented delirium education without 
causing extra burden to patients. The nurse’s perspective was expected to create better 
collaboration between disciplines. In addition, the nurse functioning as a role model 
supported preparation of students for practice in an interprofessional care team and may 
decrease experienced discomfort with delirium management. Findings related to the 
interactivity within The Delirium Experience showed that students achieved the same 
learning outcomes no matter the play strategy. It also showed that the serious game 

seeing the importance of interaction and consequences of care were identified as 
important to support students’ self-efficacy in providing care to delirious patients.
In chapter 5 we investigated students’ characteristics, reasons they choose their play 
strategy, and learning experiences between the two play strategies. We enrolled 160 
students of the Master of Medical Sciences (year 4, 5, or 6 of a 6-year undergraduate 
curriculum). To investigate differences between students who chose normal or dark play 
we measured age, gender, whether they had experience with caring for older and delirious 
patients, number of completed clerkships, attitude towards delirium, and self-reported 
knowledge. In addition, we asked two open-ended questions to gain insight into students’ 
reasons to choose the specific play strategy and what they learned from it. We found that 
almost half of the students chose dark play, and that males (n=26, 57%) are more likely to 
choose dark play compared to females (n=45, 40%; p=.049). Other characteristics such as 
age (p=.31), experience with older (p=.70) or delirious patients (p=.78), or completed 
clerkships (p=.39) did not influence a student’s choice for play strategy. Furthermore, we 
did not find any differences between students’ self-reported knowledge (p=.23) or 
attitude (p=.66). We found that regardless of the play strategy medical students choose 
and with what reason, participants report the same lessons learned after playing the 
serious game with a normal or dark play strategy. Students learn how to provide care to a 
delirious patient, and also gain insight into what a delirious patient endures. We therefore 
concluded that the use of a serious game as a safe environment to practice for real-life, or 
the use of a game to explore options that are not ethical in real life, both lead to the same 
lessons learned.
 In the previous chapters we already gained some insights in which aspects of the 
game were important for learning outcomes and experiences. In chapter 6 we dived 
further into these aspects and elaborated on how they influence not only students’ 
attitudes towards delirium, but also their learning experiences. We interviewed seven 
vocational nursing students and nine students from the Master of Medical Sciences on 
their attitudes and learning experiences after playing the serious game using a semi-struc-
tured interview guide. We identified that the patient’s and nurse’s perspective, interactivity 
to experiment, realistic views and care options, and feedback on care actions were 
important aspects for students’ attitudes and learning experiences. These aspects 
contributed to students being actively involved and experimenting with the study 
material, which in turn contributed to enhanced reflection on their caring for delirious 
patients and learning to do so. In addition, our findings emphasized the importance of 
incorporating a patient-oriented focus in delirium education to drive attitudinal change. 
We concluded that a patient-oriented narrative within a serious game provides an 
experience to students on which they reflect. It also is a medium for active experimenta-
tion to create better understanding of how healthcare professionals influence the patient’s 
delirium experience.
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provides an environment for students to safely fail and learn. The interactivity encourages 
students to actively recall information to enhance learning outcomes. In contrast to earlier 
research on serious games in general, we found that a realistic design is important to 
increase understanding of the patient’s experience and is expected to ease transfer of 
knowledge to practice in delirium care. We found that it is important to provide feedback 
in multiple ways to players, but more importantly, players used active experimentation in 
The Delirium Experience to find more specific feedback.  
 We conclude that a serious game that makes use of experiential learning principles is 
an effective strategy to improve delirium education. Specifically, this serious game 
enhanced understanding of the patient’s experience and allowed students to gain 
knowledge on how to provide quality care to delirious patients. To enhance students’ 
understanding of the patient’s experience, it is important to incorporate a realistic patient’s 
perspective and experiences into delirium education. To increase knowledge on how to 
provide quality care to delirious patients, delirium education should include perspectives 
of people involved in delirium care. Furthermore, delirium education should be interactive 
in such a way that students can experiment with different care options in a safe 
environment. This environment should be realistic and resemble the real-life care for a 
patient with delirium. Finally, delirium education should incorporate feedback in multiple 
ways, encouraging and supporting students to find answers to their questions via active 
experimentation.
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