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Abstract:  The purpose of this study is to use Unity to recreate the hallucinations and auditory 

hallucinations experienced by patients who develop delirium, and to use VR to reveal the changes in 

perception of delirium before and after the simulated experience of delirium to nursing college students. 

We used VR to recreate the ICU at night and created a video of a simulated postoperative delirium 

experience. The duration is 12 minutes. We set up scenes of cockroaches appearing on the ceiling, the 

ceiling closing in on them, people in protective clothing, and soldiers attacking at two-minute intervals. 

Oculus Quest was used as the head-mounted display (HMD) for viewing the VR images. The target 

participants were 17 students in the second to the fourth year of nursing college. The target students were 

asked to answer two questions before and after the viewing. The interview content was analyzed by 

comparing the differences in speaking time, amount of speech and content before and after the VR 

viewing for each student and by text mining. The results showed that using VR to simulate postoperative 

delirium can lead to a change in perception from understanding the inner life of patients with 

postoperative delirium. 
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I. INTRODUCTION 

 

elirium is a transient disturbance of consciousness 

and can be categorized into three types: 

postoperative delirium that develops after general 

anesthesia, alcoholic delirium caused by alcoholism, and 

terminal delirium that appears during the terminal phase. 

Three factors contribute to the onset of delirium. 

Preparatory factors include aging, dementia, and 

cerebrovascular diseases. Direct factors include drug 

addiction, metabolic diseases, and alcohol withdrawal 

symptoms. Inducing factors include psychological and 

social stress, sleep disturbance, sensory deprivation, and 

physical restraint (Lipowski, 1990). 

Symptoms of delirium often develop at night and 

include auditory and visual hallucinations, such as the 

appearance of insects on the ceiling at night, of people 

who are not there, and of approaching nurses as attacking 

soldiers. In auditory hallucinations, sounds that are not 

normally heard are heard by the patient. Verbal abuse 

and violent behavior toward nurses may also occur. In 

some cases, the postoperative patient may pull out 

important tubes, such as the intravenous tubes. As nurses 

are aware of the life-threatening situation that the patient 

put themselves in, she or he may be strict with them. It 

has been reported that 30~37% of patients with delirium 
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remember (Inouye, 2001. Ejiri, 2008. Grover, 2015. 

Fuller 2016. Fujita， 2016).Patients who have been 

warned by nurses may suffer from trauma. Therefore, 

students who aspire to become nurses must experience 

and understand delirium symptoms in a simulated 

manner. 

First in (Matsuura 2021a), we built a VR system that 

allows users to watch videos of delirium created in Unity 

on a head-mounted display OculusQuest2 and on a 

regular display. Therefore, we describe the program for 

each event (cockroach appearance, ceiling fall, 

protective suit appearance, and soldier appearance, and 

so on). We asked seven subjects to confirm whether they 

could experience delirium, and the results showed that 

they could experience delirium in both ways, and that 

OculusQuest2 was superior in the reality of the delirium 

experience. 

Next in (Matsuura 2021b), we quantitatively 

investigated the physiological and psychological 

changes that occur during the simulated experience of 

delirium for 18 nursing undergraduates who had no past 

experience of underlying diseases, motion sickness, or 

VR sickness. It is necessary for using the OculusQuest2 

head-mounted display with its high sense of reality. We 

collected basic data on the delirium simulators to 

understand the delirium patients. Here, we focus 

specifically on the analysis using LF/HF during VR 

viewing (no significant difference) and POMS before 

and after viewing (7 out of 7 items, significant 

difference). 

Following these, this paper clarifies the changes in 17 

nursing college students' perceptions of delirium patients 

by using VR to experience the hallucinations and 

auditory hallucinations experienced by patients who 

have developed delirium. The amount of speech during 

the interview was compared between the groups and 

analyzed and categorized by text mining. As a result, we 

found that viewing the VR delirium experience helped 

us to understand the inner life of patients with 

postoperative delirium, which led to a change in their 

mindset (perception) toward patients. 

 

 

II.  APPROACH 

 

Oculus Quest2 (Figure 1) was used as the head-

mounted display (HMD) for video viewing. The subjects 

included 17 second- to fourth-year students at a nursing 

college (an example of the experimental scene is shown 

in Figure 2). A 12 min simulated experience of 

postoperative delirium was created by recreating an ICU 

at night using Unity (Figure 3), and the following scenes 

were set during the 12 min period: cockroaches on the 

ceiling (Figure 4), the ceiling approaching, a person 

wearing a protective suit (Figure 5), and soldiers 

attacking (Fi.6). 

 

 

 
 

Fig. 1 HMD: Oculus Quest2 

 

 
 

Fig. 2 Experimental scene 

 

 
 

Fig. 3 ICU at night 
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Fig. 4 Cockroaches appearing on the ceiling 

 

 
 

Fig. 5 Figure in a protective suit appearing 

 

 
Fig. 6 Scene of soldiers attacking 

 

The students were asked to answer two questions 

before and after watching the video. 

  

Question 1: What is your image of a patient with 

delirium?                                                                 Question 

2: Assuming that you are actually working in an ICU, 

how would you feel about a patient who is suffering from 

delirium? 

 

A verbatim transcript was created from the interview 

content. We conducted the comparative analyses of the 

duration, volume, and content of speech before and after 

VR viewing for each student. Wilcoxon’s rank sum test, 

morphological analysis, and hierarchical cluster analysis 

were also used. SPSS Ver. 26 was used for statistical 

processing, and KH Coder software was used for 

quantitative text analysis. The computer used was an 

Intel Core i7-7800X CPU @3.50 GHz 3.50.  There are 

no relevant conflicts of interest. This study was approved 

by the Research Ethics Review Committee of Nara 

Gakuen University (2-001). 

 

III. RESULTS 

 

The durations of speech for each grade of nursing 

students were as follows. No significant differences were 

observed for questions 1 and 2 before and after (0.758 

and 0.813) the simulation. The second-year students took 

1.94 and 1.34 min to answer question 1 (0.345) and 1.6 

and 1.77 min to answer question 2 (0.833) before and 

after the simulation, respectively. The third-year students 

took 1.62 min before and 2.41 min after the simulation 

to answer question 1 (0.225) and 1.17 min before and 

1.05 min after to answer question 2 (0.892). The fourth-

year students took 1.54 and 1.46 min before and after 

(0.345) the simulation to answer question 1, respectively, 

and 2.22 and 2.9 min before and after (0.600) the 

simulation to answer the second question (Tables 1 and 

2), respectively.  

 

Table 1 Speech time 

 Q 1  

Before (SD) After (SD) p 

Grade 2 1.94 (1.042) 1.34 (0.525) 0.345 

Grade 3 1.62 (0.678) 2.41 (0.99) 0.225 

Grade 4 1.54 (0.414) 1.46 (0.881) 0.345 

Avg. 1.7 (0.735) 1.74 (0.895) 0.758 

 

Table 2 Speech time 

 Q 2  

Before (SD) After (SD) p 

Grade 2 1.6 (0.974) 1.77 (0.498) 0.833 

Grade 3 1.17 (0.442) 1.05 (0.302) 0.892 

Grade 4 2.22 (0.966) 2.9 (2.303) 0.6 

Avg. 1.66 (0.909) 1.9 (1.538) 0.813 
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The number of words covered in the speech were as 

follows. The second-year students answered question 1 

using 203.6 words before and 150.6 words after (0.249) 

the simulation and answered question 2 in 180.5 words 

before and 273 words after the simulation (0.173). The 

third-year students answered question 1 in 271.4 words 

(0.500) before and 308.8 words (0.500) after the 

simulation and answered question 2 in 172.6 words 

(0.500) before and 186.8 words (0.416) after the 

simulation. Finally, the fourth-year students answered 

question 1 in 190.5 words (0.753) before and 156.1 

words (0.753) after the simulation and answered 

question 2 in 312.5 words (0.753) before and 457.6 

words (0.600) after the simulation (Tables 3 and 4). 

 

Table 3 Speech volume 

 Q 1  

Before (SD) After (SD) p 

Grade 2 203.6 (120.48) 150.6 (119.51) 0.249 

Grade 3 271.4 (201.7) 308.8 (125.42) 0.5 

Grade 4 190.5 (37.76) 156.1 (139.27) 0.753 

Avg. 221.8 (128.07) 205.2 (140.67) 0.523 

 

Table 1 Speech volume 

  
Q 1  

Before (SD) After (SD) p 

Grade 2 180.5 (127.62) 273 (169.41) 0.173 

Grade 3 172.6 (92.61) 186.8 (59.94) 0.416 

Grade 4 312.5 (101.51) 457.6 (339.59) 0.6 

Avg. 221.9 (122.17) 305.8 (243.58) 0.185 

 

The results of the text mining analysis showed that the 

characteristics of each grade were as follows. In the 

second grade, the result for “violence” was 3.4% before 

viewing Question 1. After viewing Question 1, “violence” 

(3.6%) and “running away” (2.7%) were the most 

common responses. Before viewing Question 2, “anger” 

(4%) was selected. In third grade, before viewing 

Question 1, “patient” (6.3%) and “behavior” (3.6%) were 

selected. After viewing Question 1, “scary” (10.6%) and 

“sound” (3.3%) were selected. Before viewing Question 

2, “can’t help it” (7.5%) was selected. In the fourth grade, 

before viewing Question 1, “violence” (4.2%) was the 

most common response. In the fourth grade, before 

viewing Question 1, “acting out” (4.2%) was selected, 

and after viewing Question 1, “loneliness” and 

“irritability” (1.7%) were chosen. Before viewing 

Question 2, “can’t help it” (3.6%) and “Working overtime” 

(2.4%) were selected. After viewing Question 2, “scary” 

(7.1%) and “anxious” (3.3%) were extracted as 

characteristic words. Overall, before viewing Question 1, 

“rampage” (4.6%) and “scary” (3.0%) were chosen 

(Table 5). 

 

Table 5 Q1 Choice frequency before viewing 

Appearanc

es 

Frequen

cy 

Appearanc

es 

Frequen

cy 

Image 
23 

Somethin

g 
5 

Delirium 18 Strong 5 

Feel 18 Deal 4 

Patient 18 Difficult 4 

Violent 9 People 4 

Understand 6 Person 4 

Hard 5 Scared 4 

Nurse 5 Wonder 4 

See 5 Actually 3 

After viewing Question 1, respondents were “scared” 

(10.3%), “understandable” (6.6%), and “anxious” (2.6%) 

(Table 6). 

  Table 6 Q1 Choice frequency after viewing 

 

Before viewing Question 2, “response” (2.3%) and 

“anger” (1.9%) were chosen (Table 7). 

 

 Table 7 Q2 Choice frequency before viewing 

 

 

 

 

 

 

 

 

 

 

 

 

Appearances Frequency Appearances Frequency 

Scare 10 Scary 7 

Something 10 Anxious 6 

Come 9 Patient 6 

Image 9 People 6 

Scared 9 Real 5 

Want 9 Attack 4 

Sound 8 Lonely 4 

Understand 8 Dark 4 

Violent 8 Soldier 4 

Appearances Frequency Appearances Frequency 

Patient 37 Angry 5 

Feel 16 Appointment 5 

Want 15 Choice 5 

Help 14 Delirium 5 

Nurse 11 Happen 5 

Feeling 9 Job 5 

Probably 8 Time 5 

Work 7 Work 5 

Important 6 Bad 4 
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After viewing Question 2, “scary” (6.0%), “anxious” 

(3.1%), “cuddle” (2.2%), “fear” (2.0%), and “pitiful” 

(1.1%) were extracted as characteristic words (Table 8). 

 

Table 8 Q2 Choice frequency after viewing 

Appearances Frequency Appearances Frequency 

Patient 38 People 6 

Feel 35 Really 6 

Nurse 15 Scared 6 

See 14 Watch 6 

Delirium 10 Wonder 6 

Scary 10 Able 5 

Time 9 Angry 5 

Anxious 7 Deal 5 

Situation 7 Experience 5 

 

The results of the hierarchical cluster analysis showed 

four categories before and after each viewing of 

Questions 1 and 2 (Figures 7–10). 

 

 
Fig. 7 Q 1: Before viewing VR 

 

 

 
Fig. 8 Q 1: After viewing VR 

 

 

 
Fig. 9 Q 2: Before viewing VR 
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Figure 10 Q 2: After viewing VR 

 

As a result of the text mining analysis of the interview 

results of the subjects who experienced the VR simulated 

experience, the changes before and after the VR 

simulated experience were as follows. There was an 

overwhelming increase in the number of subjects who 

were aware of the patients’ perceptions and made 

comments about their anxiety and fearful feelings. This is 

similar to the results of a study of students’ experiences 

with schizophrenia (Kameyama, 2006), which found that 

the need to be close to patients increased after simulating 

the inner life of a patient with delirium. 

As for research in the field of nursing using VR, there 

is a report (Nakatsukasa, 2008) that the VR dementia 

experience program is effective in dementia care, with the 

aim of changing awareness so that nurses and caregivers 

can understand the world as seen and felt by people with 

dementia, so that they can be closer to their hearts. In 

addition, there is research on experiencing the world as 

schizophrenic patients experience it (Kawamura, 2010, 

Ishikawa, 2007). 

 The results of this study suggest the importance of 

understanding the suffering and anxiety experienced by 

delirium patients through VR simulated experiences in 

delirium nursing education. 

 

IV. CONCLUSION 

 

The simulated experience of postoperative delirium 

by nursing students using VR led to a change in their 

perception of the inner life of patients with postoperative 

delirium. This suggests the need for nursing education 

using VR content to help the students understand the 

inner lives of patients with postoperative delirium.  

All participants in the study provided informed 

consent.  

 

V. FUTURE WORK 

 

The subjects of this study were 17 second- to fourth-

year students at a nursing college. In the future, a study 

of VR delirium simulated experience for nurses working 

in clinical intensive care units is planned.  
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