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Abstract

Empathy in healthcare has been associated with positive outcomes such as increased patient satisfaction and reduced medi-
cal errors. However, research has indicated a decline in empathy among medical professionals. This study examined the
effectiveness of Immersive Virtual Reality (IVR) for empathy training in medical education. A convergent mixed methods
pretest posttest design was utilized. Participants were 1st-year medical students who engaged in an empathy training IVR
educational intervention around a scenario depicting older adults struggling with social isolation. Jefferson Scale of Empathy
(JSE) questionnaire was administered before and after the intervention to measure the change in empathy levels. Data were
analyzed using a paired sample t-test on the pre-/post-test JSE empathy scores to assess the change in empathy scores. Nine-
teen qualitative semi structured interviews were conducted immediately after the IVR experience and follow-up interviews
were conducted six months later. Qualitative data collected from the interviews’ transcripts were analyzed using a thematic
and content analysis approach to capture individual experiences. Students (n=19) scored 5.94 points higher on the posttest
JSE questionnaire compared to pretest (p < 0.01) indicating an improvement in empathy levels. Qualitative analysis showed
that the IVR training was well received by the students as a valuable empathy-teaching tool. Immersion, presence, and
embodiment were identified as the main features of IVR technology that enhanced empathy and understanding of patients’
experiences. The debriefing sessions were identified as a key element of the training. IVR-based training could be an effec-
tive teaching tool for empathy training in medical education and one that is well received by learners. Results from the study
offer preliminary evidence that using IVR to evoke empathy is achievable.
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1 Introduction distinguishes between cognitive empathy, understanding

others’ emotions intellectually, and emotional empathy,

Empathy in healthcare has been referred to as an ability to
understand the patient’s perspective and emotions and to
effectively communicate that understanding to the patient
(Diez-Goii & Rodriguez-Diez 2017; Gianakos 1996; Hojat
2016; Mercer and Reynolds 2002). Theoretical founda-
tions of empathy have evolved to include diverse models
emphasizing its cognitive, affective, and behavioral dimen-
sions, highlighting its trainable nature (Davis 1980, 1983;
Decety and Jackson 2004; Morse et al. 1992). Literature
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sharing and mirroring emotions (Davis 1980; Morse et al.
1992; Slater et al. 2019; Ventura and Martingano 2023).
Hojat et al. (2002) introduced “clinical empathy”, focusing
on cognitive understanding in healthcare, effective commu-
nication, and genuine intention to help (Davis 1980, 1983;
Elzie and Shaia 2021; Hojat et al. 2018; Roxpnagel 2000).
Empirical evidence underscores empathy as a critical
component of medical practice, linked to enhanced patient
satisfaction, improved health outcomes, and a decrease in
clinical errors (Derksen et al. 2013; Diez-Goiii and Rod-
riguez-Diez 2017; Hojat 2016; Hojat et al. 2013). However,
research suggests a decline in empathy and compassion
among medical professionals during transitions from pre-
clinical to clinical years and residency (Hojat 2016; Hojat
et al. 2009). Factors contributing to this decline include
heavy academic workloads, traditional teaching methods,
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patient overload, institutional culture, prioritization of
theoretical knowledge over humanistic aspects, lack of role
models and resources, burnout, and stress (Diez-Goiii and
Rodriguez-Diez 2017; Majumder et al. 2020). Furthermore,
absence of sustained empathy training standards in medi-
cal education exacerbates this issue (Ferreira-Valente et al.
2017; Patel et al. 2019). To date, insufficient attention is
given to teaching empathy in the medical school curriculum,
hence, it has become essential to create learning experiences
to enhance and sustain empathy in medical and health pro-
fessions education (Bas-Sarmiento et al. 2020; Patel et al.
2019).

IVR is the use of 3D computer technology to build syn-
thetic worlds in which users are immersed in a virtual experi-
ence that is a recreation of the real world (Abbas et al. 2023;
Bertrand et al. 2018; Slater and Sanchez-Vives 2016). An
IVR system allows its users to perceive the virtual environ-
ment through realistic sensorimotor circumstances, result-
ing in IVR experiences where users are placed in real-life
scenarios leading to their potential realistic response to these
experiences (Abbas et al. 2023; Elmgaddem 2019; Slater
and Sanchez-Vives 2016). IVR allows its users to feel the
sensory illusion of being present in another environment by
removing the screen interface (Radianti et al. 2020).

Recent advancements in IVR technology offer promising
avenues for medical education and empathy training among
healthcare professionals and in patientcare (Barteit et al.
2021; Brydon et al. 2021; Dhar et al. 2023; Mistry et al.
2023; Ventura et al. 2020). IVR’s capability to simulate real-
world experiences in a controlled, immersive environment
presents a novel method for enhancing empathy, by enabling
users feel present and to experience and understand the per-
spectives of others in ways previously unattainable (Elzie
and Shaia 2021; Han et al. 2022; Martingano et al. 2021;
Mistry et al. 2023; Villalba et al. 2021). Hence, research
has demonstrated IVR’s potential in medical education,
highlighting its effectiveness in fostering empathy among
medical students and professionals by immersing them in
the lived experiences of patients (Dhar et al. 2023; Dyer
et al. 2018; Liu et al. 2024; Marques et al. 2022; Mei et al.

2019; Mistry et al. 2023; Swartzlander et al.2017; Zweifach
and Triola 2019).

Despite its growing acceptance as a teaching tool for
medical education, there remains a paucity of empirical
studies investigating IVR’s efficacy and the perceptions of
learners towards its use as an empathy training tool in medi-
cal education (Jiang et al. 2022; Kyaw et al. 2019; Mistry
et al. 2023; Radianti et al. 2020; Villalba et al. 2021). Key
questions in [VR-based medical empathy training research
include how users perceive their experiences, the influence
of IVR’s characteristics like immersion and presence, and
the essential design elements for realizing IVR’s educational
potential. Therefore, concrete evidence supporting IVR’s
effectiveness in developing empathy among medical students
is needed. The objective of this mixed methods study was to
examine the effectiveness of an IVR-based training interven-
tion to enhance empathy in first-year medical students, the
students’ subjective experiences of the intervention and the
enduring of learning.

2 Methods
2.1 Study design

The study used a convergent mixed methods pretest post-
test and qualitative research design that focused on medical
students’ engagement in an IVR experience that portrayed
an older adult character’s physical and mental health strug-
gles. A debriefing session was conducted as a part of the
training intervention. The Jefferson scale of empathy (JSE
2001) questionnaire was administered as the Pre-Test and
Post-test measuring tool. Interviews with the study partici-
pants were conducted immediately after the intervention and
follow-up interviews were conducted 6 months later. This
design was chosen to objectively measure the effectiveness
of VR in teaching empathy in medical education, as well
as to gather the participants’ perceptions of the experience
and its impact both immediately after the intervention and to
measure enduring learning 6 months later (Fig. 1).

Fig. 1 Flow chart to describe the different phases of the study
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2.2 Participants and recruitment

The eligible study population included first-year medical
students of the academic year 2021-2022 as its participants
(n=105). This group of students were chosen because they
were still at their early medical school years and had not
yet been exposed to other types of empathy training in their
medical school that might interfere with the assessment of
the educational intervention being used for this study.

Recruitment measures included mass emails, flyers, and
word of mouth. Participation in the study was voluntary and
all students were offered a chance to take the training. This
training was conducted as a one-on-one encounter based on
students’ availability and schedules. Students’ volunteers
agreed to dedicate 90 min to this experience, which included
experiencing the IVR based empathy training intervention
with the debriefing sessions, as well as data collection
activities.

2.3 The IVR based empathy training intervention

Medical students participating in this study experienced a
one-on-one user focused IVR experience on the Embodied
Labss, Inc. (McDonough 2022) VR platform, using the HTC
Vive VR headset.

For the purpose of this study, a scenario that focused on
loneliness and social isolation in older adults and their effect
on their health outcomes was selected. In this VR scenario,
the study participants embodied “Frank”, a 72-year-old
diabetic Caucasian man, beginning a few months after his
wife’s passing. He is facing difficulty accessing healthy food,
medication, staying connected with his family, and being
independent after his wife’s death. Once they wore the VR
headset, the students became fully immersed in a virtual
environment where they see everything from Frank’s point
of view. They re-lived Frank’s attempts to navigate his new
way of life, experience the disease symptoms, experience
destructive impacts of social isolation and understand how it
can overlap with loneliness, absent family relationships, poor
health, and inability to access community services. Through
embodying Frank and experiencing his story, participants
gain insights into common factors contributing to social
isolation in older adults, understand its effects on health,
and learn about the importance of supportive relationships
and community engagement for older adults to thrive. A
full description of “The Frank Lab” experience from the
Embodied Labs Software library is provided in Appendix 1.

The IVR experience of social isolation and loneliness was
divided into three modules, each presenting a story line with
different outcomes. After each of the story lines of the IVR
scenario, a debriefing session was done by the PI with the
medical student as part of the educational intervention. The
debriefing conversational structure followed the “debriefing

with good judgment” approach (Maestre and Rudolph 2014;
Rudolph et al. 2006). This approach values the unique per-
spective of the trainees and aims to learn which participant
frames drove their understanding by creating a context to
learn important lessons that will help them move toward key
learning objectives (Maestre and Rudolph 2014; Rudolph
et al. 2006). The debriefing session focused on allowing the
students to reflect on their emotions and to elicit an under-
standing of the patients’ experiences that they have embod-
ied. The debriefing questions also encouraged the students to
make connections between what they have experienced and
how it can change their medical practice as future physicians
serving the older adults population. Debriefing was viewed
as critical because it brings forth a practice that enables
learners to reflect on their learning, fill in performance gaps,
and transfer their learning to real-world practice (Fanning
and Gaba 2007; Gardner 2013; Phrampus and O’Donnell
2013).

2.4 Data collection methods
2.4.1 Quantitative data collection methods

Primary quantitative data collection used the JSE Question-
naire as a Pre-Test and Post-test measuring tool. The JSE
(S-version) is a psychometrically validated and broadly used
instrument that was developed to measure medical students’
orientations and attitudes towards empathic relationships in
the context of patient care (Hojat, 2016).

The questionnaire contains 20 items, each answered on
a 7-point Likert scale (strongly agree =7, strongly disa-
gree=1). It uses a continuous scale (20—140). Obtaining
a higher score on the questionnaire means that the medical
student has more of an orientation or behavioral tendency
toward empathic engagement in patient care (Hojat, 2016).

2.4.2 Qualitative data collection

2.4.2.1 Immediate post training interviews An open-ended
semi-structured interview was conducted in person imme-
diately after the training session by the study PI with each
study participant to gather information about their experi-
ence using IVR as an empathy training tool, their percep-
tions of IVR experience and its overall effectiveness in
empathy training and to begin to identify unique techno-
logical features and design elements that they found key
for their learning. Participants were also asked about the
advantages and disadvantages of the IVR training, and the
potential implications of this experience on their learning
and empathic communication skills with their patients. The
interviews were conducted by a trained interviewer who fol-
lowed a protocol outlined in Table 1. Each interview was
audio-recorded and transcribed using the Otter.ai software.
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Table 1 Key questions asked during the immediate post-training interviews and the 6 months follow-up interviews

Immediate post training interviews protocol

To measure perceptions

What stands out for you from this learning experience? Why?

How does this experience differ from traditional teaching methods like reading an article or attending a lecture for example?

What do you see as the main strengths and limitations of this approach to develop empathy?

Would you recommend this training as part of your formal curriculum in medical school? Why?

To measure impact/change

How did the VR experience impact your understanding of the effects of social isolation on older adults’ patients?

Is there anything you are planning to change in the way you communicate/interact with your patients? Why/why not?

To measure design

As you look back at the experience, which elements of this training did you feel were most impactful/powerful? Why?

What components of this experience worked and did not work for you? Why?

Six months follow-up interviews protocol

How memorable/impactful was this learning experience to you?

How did you use what you have learned in the training to your practice?

How would you compare the IVR experience with other learning experiences, particularly as it relates to learning empathy skills?

How did the training affect your communication with patients and feelings of empathy towards them?

What was the value of this training to you as a medical student?

Would you recommend this training as part of your formal curriculum in medical school?

2.4.2.2 Six months follow-up interviews A second round
of follow-up interviews were conducted online via zoom
within 6 months after the training with the study partici-
pants. The zoom session was audio- recorded and tran-
scribed using the Otter.ai software. The aim of these
follow-up interviews was to gather information about
the enduring of learning and the transferability of learn-
ing to clinical setting by asking the students about their
application of what they have learned from the VR based
empathy training. We also evaluated the retention of the
experience and its impact on participants’ empathy and
empathic communication within their medical simulation
training with standardized patients encounters and clini-
cal skills workshops as well as shadowing and clinical
observer ships experience. The follow-up interviews also
followed a structured format, with trained interviewers
using a protocol outlined in Table 1.

2.5 Data analysis
2.5.1 Quantitative data analysis

Descriptive analysis was conducted to assess the overall
mean of the students’ scores on the JSE before and after the
training. Moreover, the mean of each item on the question-
naire was examined separately. A paired-sample t-test was
used to assess differences in JSE scores before and after the
training for each student. All statistical tests were two-tailed,
and p <0.05 was considered significant.
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2.5.2 Qualitative data analysis

The data underwent thematic and content analysis using
NVivo software (Dhakal 2022), with the study PI conducting
the analysis. A codebook was created to ensure consistency.
The data was coded using a thematic and content analy-
sis approach to capture individual experiences (Braun and
Clarke 2006). The initial analysis was a multi-step coding
that involved reductive coding to group expressed experi-
ences into smaller categories, followed by an iterative pro-
cess of identifying deductive codes and categories to gener-
ate common themes. These themes were reviewed, refined,
and mapped to address the research questions. The iterative
nature of the analysis allowed for adjustments based on the
data’s complexity and the study’s aims (Creswell and Clark
2017; Saldafia, 2014).

3 Results
3.1 Quantitative data findings

Out of the 105 first year medical class, 19 students signed up
for the study and completed the pretest posttest JSE question-
naire. Among the study participants, mean age was 22 years
(range 21=29). 53% were females while 47% were males.
The primary outcome was a change in empathy scores for
the students when compared before and after the training.
The total empathy scores on the pretest JSE ranged from a
low of 107 to a high of 131 (possible range of 20-140), with
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amean of 121.52, median of 123.00, and standard deviation
of 7.36. When stratified by gender, females were more likely
to score higher on pretest JSE compared to males (mean
score 124.2 vs 118.6, p=0.09).

Total empathy scores on the posttest JSE ranged from a
low of 113 to a high of 136 (possible range of 20-140), with
a mean of 127.47, median of 129.00, and standard devia-
tion of 6.23. On average, students scored 5.94 points higher
on the posttest scale compared to the pretest scale, and this
difference was statically significant (p <0.01). There was
no significant different across gender or age in the change
between pretest and posttest JSE scores (p=0.18 and
p=0.81 respectively).

3.1.1 Analyses at item level

Table 2 demonstrates the mean difference among all the
items on the JSE questionnaire between the pre-training
and post-training scores of the students. It is worth noting
that for the pretest questionnaire, item 3 ‘It is difficult for a
physician to view things from patients’ perspectives” and
item 17 ‘Physicians should try to think like their patients
in order to render better care’ showed the most improve-
ment in the mean students’ scores (mean difference: 0.59
and 1.16 respectively; p <0.05).

Table 2 Comparison of pre-training and post-training mean scores of the students on the JSE questionnaire items

Items Pretest mean, SD  Pretest mean, SD  Mean difference  Paired
t-test P
value

1. Physicians’ understanding of their patients’ feelings and the feelings of 6.42 (0.77) 6.74 (0.93) 0.32 0.26

their patients’ families does not influence medical or surgical treatment

2. Patients feel better when their physicians understand their feelings 6.84 (0.37) 6.79 (0.54) —-0.05 0.14

3. It is difficult for a physician to view things from patients' perspectives 3.94 (3.45) 4.53 (3.66) 0.59 0.02

4. Understanding body language is as important as verbal communication in  6.32 (1.11) 6.47 (6.01) 0.15 0.64

physician—patient relationships

5. A physician’s sense of humor contributes to a better clinical outcome 4.89 (1.05) 5.42 (0.90) 0.53 0.10

6. Because people are different, it is difficult to see things from patients’ 4.63 (1.25) 4.73 (1.63) 0.1 0.82

perspectives

7. Attention to patients’ emotions is not important in history taking 6.68 (0.58) 6.65 (1.38) -0.03 0.88

8. Attentiveness to patients’ personal experiences does not influence 6.68 (0.47) 6.95 (0.23) 0.27 0.04

treatment outcomes

9. Physicians should try to stand in their patients’ shoes when providing 6.42 (0.96) 6.58 (0.69) 0.16 0.56

care to them

10. Patients value a physician’s understanding of their feelings which is 6.21 (0.92) 6.63 (0.96) 0.42 0.17

therapeutic in its own right

11. Patients’ illnesses can be cured only by medical or surgical treatment; 6.68 (0.58) 6.84 (0.37) 0.16 0.33

therefore, physicians’ emotional ties with their patients do not have a
significant influence in medical or surgical treatment

12. Asking patients about what is happening in their personal lives is 6.68 (0.48) 6.95 (0.23) 0.27 0.03

not helpful in understanding their physical complaints

13. Physicians should try to understand what is going on in their 6.52 (0.61) 6.89 (0.32) 0.37 0.02

patients’ minds by paying attention to their non-verbal cues and body
language

14. I believe that emotion has no place in the treatment of medical illness 6.94 (0.22) 6.87 (0.51) —0.07 0.41

15. Empathy is a therapeutic skill without which the physician’s success 6.36 (0.83) 6.89 (0.32) 0.53 0.02

is limited

16. Physicians’ understanding of the emotional status of their patients, as 6.63 (0.59) 6.84 (0.50) 0.21 0.24

well as that of their families is one important component of the physician—
patient relationship

17. Physicians should try to think like their patients in order to render  5.36 (1.21) 6.52 (0.61) 1.16 <0.01

better care

18. Physicians should not allow themselves to be influenced by strong per-  4.10 (1.15) 4.63 (1.26) 0.53 0.19

sonal bonds between their patients and their family members

19. I do not enjoy reading non-medical literature or the arts 6.42 (0.90) 6.63 (0.76) 0.21 0.44

20. I believe that empathy is an important therapeutic factor in medical 6.73 (0.56) 6.95 (0.23) 0.22 0.13

treatment
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3.2 Qualitative data findings Upon analyzing the data from the post training interviews,
three main themes emerged: (1) Effectiveness of IVR in

3.2.1 Findings from the immediate post-intervention Teaching Empathy; (2) Unique Features of IVR Empa-
interviews (Table 3) thy Training; and, (3) Role of Debriefing in IVR Empathy

Table 3 Themes that emerged from the immediate post training interviews data

Participants’ quotations

Theme 1: effectiveness of IVR in teaching empathy “...1 feel I can only say this training made my empathy grow, just sort of not
only how much empathy you feel, but how important it is to have that empa-
thy. So, you really gain a better understanding of what that person is going
through...” (MS 16)

‘...1 felt like I was Frank, it all caused me to feel a lot of empathy...” (MS 9)

“...It definitely gave me a better sense of who Frank is as a person. And 1
think that having that understanding, definitely made me feel more empa-
thetic towards what was happening to Frank...” (MS 14)

“The IVR training helped me to experience emotionally the different kinds of
isolation that elderly patients might face that I have not thought of before
and the importance of understanding the decline in function that the elderly
patient population faces. (MS 10)

Theme 2: Unique Features of IVR empathy training “...80, it does definitely change what it means to put someone in someone
else’s shoes, because you are literally Frank, I was Frank today. So, I defi-
nitely have a different picture of what it would be like to be Frank now that 1
did the virtual reality.” (MS 15)

o Subthemes “...I was not necessarily Frank, but an observer that was either inhabiting
Frank’s body or sitting right next to him, kind of a thing.” (MS 6)

1. Embodying the IVR character (walking in the patients’ shoes)  “..But I don’t think it was necessary for me to feel 100% like I was Frank in
this scenario for it to be effective and helping me understand him and have
empathy for him. And that idea of putting yourself in the patient’s shoes
doesn’t have to mean that you are the patient. But is about putting yourself
in your patient’s shoes and having empathy for them. And I think that,
again, it can still be really effective.” (MS 1)

2. Immersion, presence, and engagement in the IVR experience  “...I lost some proprioception somehow. It really was immersive in that way.
1 definitely lost orientation within the room to some extent. And, I think
the equipment in the simulation did a pretty good job of making me feel
immersed in the scenario and separated from the real world.” (MS 12)

3. Interactivity “...It feels tangible. I just, kept looking at my hands the whole time. I feel like,
there was something about, interacting with the space and seeing it. And 1
feel we’re all very visual people. And so I think that was a really important
part of it.” (MS 3)

Theme 3: Debriefing is an essential part of IVR empathy training “...I definitely think the experience wouldn’t be the same without the debrief-
ing reflection. I think that the debriefing was important, because I think, it’s
important to really understand what having empathy for this person is like
and being able to communicate what you feel and what you see and what it
actually felt like. And I think without being reflective, or having like, some
reflective component, I don’t think it would be the same.” (MS 15)

“...Yeah, I think the debriefing definitely added to my learning to have the
debrief sessions after each scenario. The fact that it helped me be more
thoughtful about what I was doing, I think it was valuable.” (MS 1)

“...1 think that the virtual reality might not have even been effective for empa-
thy training if I didn’t have some kind of reflection with an actual person

“...It definitely added to my learning. I think that my exploration of each
scene was largely passive, but I wouldn’t have dive deeper without the
debriefing. Or even, like, you know, started making these different con-
nections beyond the experience unless we have those conversations. So, 1
thought that was actually really beneficial.” (MS 19)

“...And I think the debriefing session really helped me picture how I could

apply this new skill and this new way of thinking, to actually working with
real patients in the future that I'll work with.” (MS 16)
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Training. Further subthemes and direct participants’ quota-
tions are reported in Table 3.

3.2.1.1 Theme 1: effectiveness of IVR in teaching empa-
thy All the students who participated in the study agreed
that the IVR training they engaged in was impactful. All the
students reported that the training increased their empathy
towards older adults who are dealing with loneliness and
social isolation at varying levels and mentioned that the
training made them realize the importance of empathy in
patient care. Some students also mentioned that experienc-
ing loneliness and aging symptoms through the IVR simu-
lation helped them get a better understanding of what these
patients are going through and some of their challenges,
which in turn increased their sense of empathy towards this
population.

All the students indicated that the IVR training helped
them see a complete picture of what some older adults go
through on a daily basis because of their social isolation
and aging symptoms. One of the students even described
the experience as a “window” into the everyday life of older
adults who deal with social isolation and loneliness. All
the students also mentioned that the IVR experience made
them consider aspects of the toll of loneliness and isola-
tion on older patients’ health and the challenges they face
which they might not have thought about before—such
as, for example, being able to use technology to connect
to other family members, getting healthy food, medication,
and access to medical care. Seventeen students agreed that
the training provided a better understanding of older adults’
patients’ experiences compared to other teaching methods
such as lectures, reading articles, and watching videos.

3.2.1.2 Theme 2: unique features of IVR empathy train-
ing The students identified several unique characteristics of
the IVR experience as impactful in increasing the effective-
ness of the training in enhancing their empathy towards the
IVR character, and hence towards older adults dealing with
loneliness and social isolation more generally.

Embodying the IVR character and being able to walk in
his shoes All the students mentioned that they felt that they
became the character in the IVR scenario and were walking
in his shoes, although this was reported at varying levels.
Out of the 19 students, 12 said that they felt they were able
to fully become the IVR character, while the remaining 7
said that this feeling was partial. Several students used the
phrases “walking in his shoes” and “seeing through his eyes”
to express their feeling during the IVR experience.

Interestingly, although some of the students mentioned
that they were not able to fully embody the IVR character
and maintained their own sense of perception of self, they
were still able to walk in his shoes in some way and that it
did not necessarily take away from the experience. A few

students said that having a story line with multiple sce-
narios and elements that they could carry forward in time
added to the experience. Moreover, having specific exam-
ples like the IVR character’s interaction with his daughter
and son, or getting lost in the woods, was very helpful in
getting a deeper understanding of his struggles.

Immersion, presence, and engagement in the IVR expe-
rience The majority of the students mentioned that they
felt fully immersed in the IVR experience with a percep-
tion of the virtual environment as being real and a loss of
perception of the real world around them. This immersion
increased their sense of becoming the IVR character, their
engagement with his story, and enhanced their empathy
towards him. Some students indicated that this sense of
immersion increased as they spent more time in the IVR
experience. The longer they spent time being the IVR
character, the more detached they felt from their real sur-
roundings and the more immersed they became.

Interactivity Fifteen students found that being able to
interact with and move objects in the IVR environment
increased their sense of immersion and engagement with
the IVR experience. Being able to interact with the IVR
environment held the students accountable to be involved
in the experience and helped them focus on what was hap-
pening around them. It made them feel in control and gave
them a sense of agency. Students also mentioned that the
interactivity feature added to the realism of the experience,
made it more active and reinforced their feeling of becom-
ing the IVR character—even though several students also
pointed out that what they were able to do in the IVR
environment was quite limited.

3.2.1.3 Theme 3: debriefing is an essential part of the IVR
training All the students found the debriefing session to
be an integral part of the training. They indicated that it
added value to their understating of the patients’ experi-
ence as well as the role of empathy and empathic commu-
nication in patient care. Four students indicated that the
training without the debriefing session “would not have
been the same.” These students also said that reflecting
on their understanding of what socially isolated patients
go through, as it took place in the debriefing, made the
experience more relevant for them and thus beneficial for
empathy attainment.

All the students mentioned that the debriefing questions
prompted them to think deeper about the experience and
introduced new ideas on the role of empathy and com-
munication in patient care that would have been missed
otherwise. The debriefing session helped them make con-
nections between what they have experienced and learned
in the IVR environment and their role as future physicians,
which made the training more relevant.
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3.2.2 Findings from the 6 months follow-up interviews
(n=17) (Table 4)

3.2.2.1 Theme 1: enduring learning from IVR training Fif-
teen students self-reported that they were able to apply
what they had learned from the IVR training in standard-
ized patients’ simulation training (SPs) and real patients’
encounters. Students mentioned that the IVR training
helped them become empathic toward patients and under-
stand the importance of communicating empathetically to
patients during clinical encounters. A student described the
IVR-based empathy training as an experience that “human-
ized” her. Eleven students mentioned that the IVR training
has taught them to ask more in-depth questions on the daily
lives of their patients during clinical encounters, to notice
cues, and to take a more holistic approach when interview-
ing their patients. Some students also found the IVR training
to be a good reminder that the patient interview can be as
important as the clinical exam.

All the students reported that the training gave them a
better perspective into what older adults might be going
through, which was valuable and prepared them before they
interacted with them directly during clinical encounters. The
IVR training also made them provide better counseling to
their patients and to make sure they were getting the help
and services they needed.

3.2.2.2 Theme 2: IVR can be a beneficial tool for empathy
training All the students’ opinions on the effectiveness and
value of IVR in empathy training were consistent with the
previous findings from the post-training interviews. Even
six months after the intervention, students recalled vividly
their IVR experience and described being able to put them-
selves in the patients’ shoes to be the most valuable, pow-
erful, and effective part of the training compared to other
teaching methods. They also mentioned that being able to
see all aspects of the patients’ daily lives outside the clinical
encounter provided a more holistic view of their challenges
and enhanced empathy.

4 Discussion

This study adopted a mixed methods study design to
examine the effectiveness of IVR as a teaching tool for
enhancing empathy in 1st year medical students participat-
ing in an IVR-based learning experience. The intervention
consisted of engaging 19 first year medical students in an
IVR scenario created by Embodied Labs, Inc. (McDon-
ough 2022) that focused on loneliness and social isolation
in older adults and their effects on their health outcomes.

In general, the results demonstrated that IVR can be
utilized as an effective tool for empathy training for medi-
cal students. Consistent changes in participants’ empathy
levels were documented both in the differences between
pretest and post-test JSE questionnaire scores, in the par-
ticipants’ self-reported data in the post-training interviews,
and in the follow-up interviews that took place 6 months
after the training. In addition, the study findings have
shown that the overall perceptions of the participants
towards IVR as a tool for learning and empathy training
were largely positive. Additionally, there was a consensus
among the study participants that the training was helpful
as an effective tool for teaching empathy and the students
identified debriefing as an integral part of the training. Our
study findings corroborate existing trends observed in the
general literature regarding the role of IVR as a tool for
empathy training (Han et al. 2022; Liu et al. 2024; Ventura
et al. 2020; Villalba et al. 2021). However, to the best of
our knowledge, this study is one of few to report on behav-
ioral changes and learning transfer in medical students
who underwent IVR-based empathy training intervention
in clinical training settings and to explore debriefing’s role
in this intervention.

Despite the modest sample size, a comparison of the
mean empathy test score before and after the IVR training
showed a significant increase in the students’ empathy lev-
els as measured by the JSE questionnaire, thus providing
an objective measure of their learning achieved through
their IVR training. These results are consistent with the

Table 4 Themes that emerged from the 6 months follow-up interviews data

Participants’ quotations

Theme 1: Enduring
learning from IVR
training

Theme 2: IVR can be
a beneficial tool for

empathy training delirium in a more literal way.” (MS 8)

“...It has helped me, you know, I think it does have the potential to help you better empathize with those patient popu-
lations in the future. I think in sort of a general sense, it also just helps serve the purpose of like, humanizing, you
know, particularly with elderly patients.” (MS 2)

“...The physical exam is important, but I think the VR helped remind me why the interview is as important”(MS 4)
“...1 definitely was able to apply what I experienced in VR in the humanities class as well to think about the effects of

“...At a lot of times we just see the patients at the clinic but with VR we are able to see them like at home and their day
to day life which I think that was one of the more effective things for empathy for me when seeing the patients’ life as
a whole and not just like a medical problem” (MS 17)
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study participants’ self-reported increase in their empa-
thy towards older adults dealing with social isolation and
loneliness, as well as their ability to apply what they have
learned during standardized patients and real patients’
encounters. As such, our results further validate a line of
research that has demonstrated the effectiveness of IVR-
based experiences in improving empathy in its users (Elzie
& Shaia 2021; Gugliucci 2019; Papadopoulos et al. 2021;
Schutte and Stilinovi¢, 2017; Wijma et al. 2018).

Furthermore, the study findings contributes to the expand-
ing body of literature that examines the effects of IVR on
various components of empathy (Slater et al. 2019; Ventura
and Martingano 2023) by showing that IVR-based empa-
thy training can enhance both the cognitive and emotional
components of empathy. Cognitive empathy enhancement
was demonstrated by the improvement in the mean scores
of the students on the JSE questionnaire, which mainly
measures cognitive empathy, and understanding of patients’
perspectives. Furthermore, in their interviews, the students
reported gaining a better understanding of the challenges
that patients dealing with social isolation and loneliness face
on a daily basis. We also believe that the debriefing session
contributed in important ways to the observed gains in the
cognitive component of empathy, as it enabled the students
to reflect on their learning, understand the role of empathy
in the patient-physician relationship and identify ways in
which they can support a more empathic relationship with
their patients. Reflecting on one’s experiences can be crucial
for enhancing self-awareness and fostering empathic under-
standing (Fong et al. 2021). Ventura et al. (2020) suggested
several strategies that can further support the development of
cognitive empathy in IVR environments. Examples of these
strategies include having narrator prompts built-in within
the IVR software that encourages the IVR users to reflect on
how the IVR character is thinking or feeling, explain their
actions, and predict the next steps. By using similar prompts
in the debriefing session, our study confirms that having
these prompts as explicit cognitive stimuli can stimulate
the VR users’ cognitive processes and encourage them to
build their understanding of the IVR experience. These find-
ings can provide useful practical implications to educators
designing similar IVR-based empathy training interventions
and the useful debriefing models that they can use.

In addition to enhancing cognitive empathy, the study
participants have also shown an emotional connection
with the IVR character leading to an enhancement in their
emotional component of empathy. In the debriefing and
interviews, seven students indicated feeling “frustrated”,
“fearful’”, “sad” and “lonely” in a first-person perspective
and said that they could “feel” the experience of the IVR
character that they embodied. All students also reported
an emotional connectedness to the IVR character, showed
emotional reactions to the scenario, and identified this

emotional impact of the IVR experience as one of the
powers of the technology. The emotional connectedness
that the students have displayed has been shown in the lit-
erature to support empathy development (Larson and Yao
2005; Martingano et al. 2021; Patel et al. 2019).

Presence, immersion, embodiment, and perspective tak-
ing were the main features of the IVR technology that the
students determined as effective in the IVR experience.
These features were consistent with what has been dis-
cussed in the empirical literature as key components of
an effective IVR experience (Barbot and Kaufman 2020;
Papadopoulos et al. 2021; Sherman and Craig 2018; Shin
2018; Ventura and Martingano 2023). Our findings con-
firm the ability of IVR experiences to create a sense of
presence and immersion in its users that facilitates this
empathic feeling of connection with the IVR character and
understanding of its perspectives (Buchman and Hender-
son 2019; Dyer et al. 2018; Elzie and Shaia 2021; Her-
rera et al. 2018; Liu et al. 2024; Swartzlander et al. 2017;
Ventura et al. 2020; Ventura and Martingano 2023). All
the students who participated in the training indicated that
they felt present and had a sense of “being there” as some
of them described it. Accordingly, greater empathy can
be developed through the IVR immersive and presence
capabilities as well as perspective taking, making the [IVR
users feel as though they are in the virtual environment
and sharing the same space and time as the IVR charac-
ters (Barreda-Angeles et al. 2020; Han et al. 2022; Ingram
et al. 2019).

The capacity of the IVR training to stimulate perspective
taking in the study participants was also illustrated in the
students’ responses to item 3 and 17 on the JSE question-
naire, which had the most improvement in the mean stu-
dents’ score. This suggests that the students found the IVR
experience effective in allowing them to assume the perspec-
tive of the patient by embodying the IVR character. This
supports findings in the literature (Bertrand et al. 2018; Han
et al. 2022; Todres et al. 2010; Villalba et al. 2021) stating
that first-person perspective taking can be fundamental to
fully comprehend another person’s point of view and induce
empathy through immersive learning experiences.

It is worth noting that while our study, in addition to other
research, has shown that IVR can have a positive impact on
empathy, there are critical perspectives questioning its effec-
tiveness and the depth of empathy it can foster (Herrera et al.
2018) . Few studies suggest that VR may enhance emotional
empathy but have limitations in improving cognitive empa-
thy (Martingano et al. 2021; Ventura et al. 2020; Ventura
& Martingano 2023). On the other hand, a recent study on
empathy predictors in VR found direct links to emotional
and cognitive empathy (Bacca-Acosta et al. 2023). These
differing findings highlight the need for a nuanced under-
standing of VR’s role in empathy training, emphasizing the
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importance of designing VR experiences for empathic effort
and perspective-taking in medical education.

Our study has some limitations. First, the design lacked
comparison data from a control group, so we cannot exclude
the impact of external and confounding factors on our
results. Nevertheless, using a pretest—posttest design helped
us mitigate some of those concerns by providing baseline
data on the empathy levels of our study participants before
the training, thus enabling us to measure change in those
levels after the training. Second, our study might have sam-
pling bias due to the small size convenience sample, which
may in turn constrain the generalizability of the study results
as well as the qualitative nature of the study which can be
specific to the participants. Moreover, given that the inter-
views and study were conducted by a single investigator, we
acknowledge the limitations regarding inter-rater reliability.
Third, although a strength of our study was measuring the
transferability of empathy learning to clinical settings, this
was based solely on self-reported data, which may include
possible inherent biases as well as subjectivity of the results.
However, when studying a complicated concept such as
empathy and perceptions towards an educational interven-
tion, direct input from the participants themselves is neces-
sary to gain a deeper understanding of the phenomena under
study (Tavakol et al. 2012). Finally, it is important to note
that our study did not include a control group, limiting our
ability to compare the effectiveness of the VR-based inter-
vention with alternative training methods or no intervention
at all.

5 Conclusion

This study contributes to the emerging literature on the
effectiveness of IVR as a teaching tool for medical empathy
training. We offered IVR technology as an entry point to pro-
viding an effective empathy teaching experience that mimics
real life in a safe environment that supports medical students
learning. Medical educators are encouraged to consider this
new technology as a controlled training to engage students
in experiences that would otherwise be difficult to recre-
ate in real life. Moreover, through collaborative efforts with
libraries, medical institutions can leverage existing resources
and expertise to effectively incorporate VR technology into
their curriculum. Moving forward, continued partnerships
between libraries and medical schools hold potential for
driving innovation and advancing educational practices in
healthcare training.

As artificial intelligence technologies continue to aug-
ment human capacities, it has become inevitable for uni-
versities to explore the applications of those technologies
to remain innovative and relevant. We hope that this study
would encourage medical education institutes to look
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beyond traditional teaching methods and incorporate innova-
tive ways and technologies in teaching practices, particularly
when the new generations of medical students are becoming
keener on experiencing those new modalities for learning.

Appendix 1

Description of “The Frank Lab” experience
from the embodied labs software library

Embodied Labs is a VR application platform that creates
immersive VR experiences for users to embody the per-
spectives and conditions of other people and to assume the
first-person perspective of patients. The platform delivers
immersive experiences via a VR-ready gaming computer,
tethered VR head-mounted display or headset, and propriety
software.

For the purpose of this study, a scenario called “The
Frank Lab” that focuses on loneliness and social isolation
in elderly patients and their effect on their health outcomes
was selected. Through this IVR experience, students get to
understand how social isolation can overlap with loneliness,
negative or absent family relationships, poor health, lack of
access to transportation, and inability to access community
services.

This IVR scenario was created by the Embodied Labs
Company by reviewing the existing peer-reviewed literature
on social isolation and older adults as well as interviews with
partners at Riverside County Office on Aging and Depart-
ment of Social Services and Fresno County’s Central Cali-
fornia Child Welfare and Adult Services Academy.

In this IVR experience, the study participants embody
“Frank”, a 72-year-old Caucasian man, beginning a few
months after his wife’s passing. The IVR experience is
designed as a three modules experience where students get
to experience three storylines in each module. Once they
wear the headset, the students become fully immersed in a
scenario where they see everything from the patient’s point
of view. They re-live Frank’s attempts to navigate his new
way of life and experience the destructive impacts of social
isolation.

Below is a description of the three modules in this VR
experience and what each storyline entails.

First module and storyline: recognizing the common
cause of isolation in home, family, and environment

In the first module, Frank is experiencing grief over the
death of his wife Maggie. Maggie’s death has isolated him
from his children, friends, and suburban community. Frank
has a daughter Kristen who is a busy school teacher and has
limited time to chat and visit with her dad. Similarly, Frank’s
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son Patrick lives out of town, he is busy raising a family of
his own and has trouble finding time to visit his dad.

Frank’s social isolation is complicated by related health
issues including heart disease and food insecurity, alcohol,
and lack of mobility. In this module’s storyline, the learn-
ers experience living alone as a recent widower while suf-
fering from loneliness and boredom and struggling with
technology at times. The IVR experience takes the students
through days in Frank’s life where he sits on the couch with
a messy house, an empty fridge, and no one to talk to while
sad music is playing in the background. Also, other experi-
ences include Frank missing a call from his doctor’s office
to refill his insulin prescription and not being able to do so
because he did not know how to access or set up his insur-
ance account. So, Frank eventually decides to ignore filling
up his medication, which can be life-threatening. Another
example is Frank trying to communicate with his daughter
online, but again failing to do so because of not being able
to figure out how to turn on his mic and camera. Moreover,
his sight and hearing deteriorate and the IVR users start
seeing some intentional visual field defects and dumbing
down of audio.

In this scenario, students can interact with objects in
their VR environment, for example by picking up a phone
to answer a call from Frank’s daughter or shuffling around
papers to look for the password to the health insurance
account.

Second module and storyline: identifying
the consequences of isolation

In this module, the students experience the consequences of
isolation and the unsuccessful effort of Frank to overcome
them. Through the interactivity feature, students are given
a chance to choose from three options on how they wish the
storyline to proceed to experience some of the challenges
of social isolation in older adults. They can choose either to
go to the grocery store, make a video call to Kristen Frank’s
daughter or take a letter to mail. The students can pick which
storyline to proceed with by clicking on their choice that is
displayed in their virtual environment.

In this module, the students experience some of the
struggles as Frank depending on the storyline that they
pick. For example, if students decided to choose the sto-
ryline where Frank goes to the grocery store, they will
find themselves in a car and unable to drive because they
are having problems with mobility and pain in their leg
from diabetic neuropathy. Frank tries calling his son for
help, but his son was too busy to pick up the phone or
provide help to his father. Another storyline is when Frank
tries to contact his daughter online via a video call and
is unable to get the application running on his computer
and faces several technological difficulties that prevent

him from reaching out to his daughter. The final storyline
is when Franks goes out to check his mailbox hoping to
receive a letter from his granddaughter but his mailbox is
empty. Examples of the interactivity features in this mod-
ule include picking up a ringing phone, opening a mailbox,
or making a video call.

In this module, Frank also tries to go for a walk and gets
lost in the woods. He was unable to get home on his own
until his neighbor found him and helped him back home.
Finally, the module ends with Frank having a heart attack
in the shower and ends up being found by the social worker
as he lies unconscious on the bedroom floor.

Third module and storyline: a second chance
and creating communities of supportive connection

In this final module, the students embody Frank again
but this time they see how Frank can have better health,
more rewarding relationships, and find purpose again when
offered proper support. This module allows the learners the
opportunity to embody Frank in the same storyline as the
previous module, but this time experience how, with the
proper support, he can have better health, connect with his
family and community, and find more purpose and meaning
in his life. In this module, you will see Frank’s neighbor
talking to him and inviting him to a social neighborhood
event. You will also see help provide by his church by send-
ing youth to his house to help him with groceries and get-
ting some chores done around the house. Frank’s children
are also more involved in his life and are taking proactive
steps to make sure that they stay connected with their father.
In this module, Frank is given a second chance of creating
supportive communities as an older adult living alone, while
successfully using technology to stay connected with family.

The module ends with Frank being visited by a social
worker who provides him with community resources and
the support he needs. Students can choose the different
resources and services that they would like to learn about
by choosing from a list that appears in front of them in
the virtual environment. These resources are focused on
providing information on means to provide meaningful
engagement and promoting independence in older adults
while ensuring that their medical and safety needs are met.
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