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Abstract
Background: Physician empathy is important not only for improving patient satisfaction and health outcomes but also for
increasing physician job satisfaction and protecting against burnout. However, amid concerns over declining empathy levels
in medical education, there is a need for innovative teaching approaches that address the empathy gap, a critical element in
patient-centered care.
Objective: This study aimed to use a mixed-methods analysis to explore the effectiveness of a virtual reality (VR) interven-
tion versus traditional lecture methods in enhancing empathy among medical students.
Methods: Overall, 50 first- and second-year medical students were randomized to either a VR intervention, which simulated
patient experiences, or a control group receiving traditional empathy lectures. Both groups watch 2 videos with reflections
gathered after each video to capture students’ experiential learning. Empathy was measured using the Jefferson Scale of
Empathy-Student Version before and after the intervention.
Results: Quantitative analysis revealed significant increases in empathy scores post intervention for both groups (lecture
group: mean increase 4.71, SD 11.01; VR group: mean increase 5.6, SD 10.02; P<.001), indicating that both interventions
enhanced empathy. The VR group exhibited a significant difference in qualitative empathy coding after the second video
(U=165.5; P<.001) compared to the lecture group. Qualitative feedback from the VR group emphasized a more profound
emotional and cognitive engagement with the patient perspective than the lecture group.
Conclusions: This study supports the integration of VR into medical education as a complementary approach to traditional
teaching methods for empathy training. VR immersion provides a valuable platform for students to develop a deeper, more
nuanced understanding of empathy. These findings advocate for further exploration into VR’s long-term impact on empathy in
clinical practice.
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Introduction 
Empathy can be interpreted as the emotional engagement of
the observer with the circumstances of another [1]. In medical
settings, higher physician empathy has been associated
with improved patient outcomes, including greater patient

satisfaction and increased adherence to medical recommen-
dations and treatments [2]. For example, individuals with
diabetes whose physicians score higher on measures of
empathy demonstrate better glucose and cholesterol control
than those whose physicians score lower, controlling for other
physician and patient factors [3]. For physicians, empathy
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has also been linked to higher supervisor ratings of clinical
competence and fewer malpractice claims [4,5]. Despite the
known benefits of empathy, research also shows that empathy
tends to decline during medical school, particularly during
clinical training, with male students showing larger decreases
[5]. These studies highlight the importance of understanding
how empathy develops and changes throughout the course of
one’s medical education and suggest a need for interventions
to support its maintenance.

Studies have demonstrated the effectiveness of many
different modes of empathy training for increasing empathy
ratings in medical students [6,7]. To train individuals in
empathy, traditional interventions have often taken the form
of perspective-taking. These interventions involve having
participants imagine another’s situation and put themselves
“in that person’s shoes.” Perspective-taking has also been
shown to promote empathy in a range of nonmedical contexts
[8-10].

Compared to traditional perspective-taking, virtual reality
(VR) interventions offer a fully immersive experience, giving
the user the visual and emotional feeling of being present
for the interaction and embodying another [11,12]. One study
compared traditional perspective-taking to a VR perspective-
taking intervention using a virtual environment to promote
increased empathy for homeless persons. Participants who
underwent the VR intervention showed more positive,
longer-lasting attitudes toward the homeless and signed a
petition supporting the homeless at a significantly higher rate
than those who engaged in a traditional perspective-taking
task [11]. Studies also suggest VR interventions are less
cognitively taxing than imagining another’s perspective and
allow for improved methodology as all participants engage in
the same exercise [13-15].

Despite this evidence, few studies have applied VR
technology to teaching medical students and physicians. With
medical students increasingly using technology resources
to enhance their classroom learning [16,17], finding ways
to integrate technology into empathy training may be
an effective method to engage medical students [18,19].
Given the benefits of immersive perspective-taking in other
contexts, we designed an innovative VR experience to
facilitate patient perspective-taking among medical students
and compared it to traditional teaching methods (a video
lecture). Based on prior findings promoting empathy for
several different human conditions in lay populations and
the theoretical advantages of VR for perspective-taking,
we hypothesize that engaging in patient perspective-taking
through VR will result in greater increases in empathy among
medical students than the traditional teaching method.

Methods
Study Design and Video Development
To compare the efficacy of a VR experience to tradi-
tional lecture learning, we used a randomized controlled

mixed-methods convergent parallel design. In this study
design, both qualitative (structured reflection responses) and
quantitative data (Jefferson Scale of Empathy for medi-
cal students [JSE-S] pre- and posttest scores) were collec-
ted simultaneously in a single phase. Each type of data
were analyzed separately, then merged to identify points of
convergence [20]. This design allows us to integrate the
strengths of both approaches, providing a more comprehen-
sive understanding of how the VR intervention influenced
empathy, while also allowing the qualitative data to contextu-
alize and enrich the quantitative findings [20].

The lecture videos were PowerPoint lectures designed and
narrated by a biomedical sciences professor and research team
member (LAF) with expertise in empathy. Lecture video 1
(V1) described the science behind empathy and its importance
in health care. Lecture video 2 (V2) provided strategies for
students to enhance empathy in clinical practice.

To make the VR videos and reflection questions as
authentic as possible, these items were presented to a panel
of patients and providers trained in giving feedback to
researchers. The panel members made suggestions for script
and question improvements. After incorporating the received
feedback into the revised script, the VR videos were filmed
using a Garmin VIRB Ultra 360 camera (Garmin, Ltd.) with
hired actors playing the roles of a patient and physician. VR
Video 1 presented a third-person perspective of a “normal”
patient-physician interaction during a routine office visit.
VR Video 2 showed the same interaction but through the
first-person perspective of the patient, and the patient’s inner
thoughts were projected as text on the screen for students to
read. An example of the patient’s thoughts is, “How am I
going to afford a dietician? Will my insurance pay for that?”
Videos for the lecture and VR group were designed to be the
same length to control for time.
Data Collection
Using a random number generator, students were randomly
assigned to either the lecture group (n=25) or VR group
(n=25). In the lecture group, students were given a tablet
to watch the 2 PowerPoint lecture videos on empathy. In
the VR group, students wore a VR headset to watch the 2
VR videos depicting a patient-physician interaction. Prior to
watching their respective videos, students completed an initial
demographics survey and the Jefferson Scale of Empathy
for medical students (JSE-S). After watching the first video,
students answered 3 open-ended reflection questions on their
learning experience. Students then watched the second video
and again completed the 3 reflection prompts and the JSE-S.
Figure 1 depicts this methodology.
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Figure 1. Study design overview. Flowchart depicting participant randomization into virtual reality or lecture video group and timeline of assessment
(demographics survey, Jefferson Scale of Empathy pre- and postvideos, and reflection prompts). VR: virtual reality.

Throughout their viewing of the videos, students in both
groups were also equipped with Empatica E4 wristbands
(Empatica, Inc.) to measure physiological markers of
empathy such as galvanic skin response and heart rate
variability. While physiological markers have been used
in prior research to complement self-reported empathy
measures, technical artifacts in our dataset rendered the
recordings uninterpretable; these data were therefore not
included in our final results [21].
Instruments
The validity of the JSE in evaluating empathy in physicians
and medical students has been well-established [22,23]. We
used the student version (JSE-S), which was developed
to measure medical students’ attitudes toward empathy in
patient-physician interactions. The JSE comprises 20 items,
rated on a 7-point Likert-type scale (1=strongly disagree,
7=strongly agree), with higher total scores indicating greater
empathy (maximum score=140). An example of a typical
item is, “Patients feel better when their health care pro-
viders understand their feelings.” The JSE-S has demon-
strated strong internal consistency, construct validity, and
predictive associations with clinical competence and patient-
centered outcomes [24,25]. Although the JSE-S primarily
assesses attitudes toward empathy rather than direct empathic
behavior, it is widely accepted as a valid proxy for empathy in
medical education research [26]. Empathy in clinical contexts
is understood as a multidimensional construct encompass-
ing cognitive, affective, and attitudinal components [22].
The attitudinal dimension captured by the JSE-S reflects
physicians’ and students’ willingness and value orientation
toward understanding patients’ experiences, which are key
determinants of empathetic engagement in practice. Thus,
while the JSE-S measures empathy-related attitudes, its
theoretical foundation and empirical validation support its

continued use as a reliable instrument for assessing empathy
development in medical students.

To complement the JSE-S and provide qualitative insight
into students’ experiences, participants also responded to
structured reflection questions. These served as our qualita-
tive data collection tool, analogous to an interview guide. The
lecture group questions asked students to describe the video,
to describe how the video made them feel, and to explain
how they would apply the information in future practice. The
VR group questions asked students to describe the video, to
describe how the video made them feel, and to explain how
they thought the patient felt during the interaction. While
these reflections are self-reported and may be influenced by
social desirability or awareness of study aims, they provide
rich, contextual data that complement the quantitative JSE-S
measures.
Statistical Analysis
We conducted qualitative analysis based on the participants’
responses to the reflection prompts using a thematic analysis
approach as outlined by Braun and Clarke [27-29]. Writ-
ten responses were imported into Microsoft Excel for data
management. Given the dataset in this study was rela-
tively small (n=50 participants, 100 reflections), Microsoft
Excel was sufficient for systematically organizing codes and
themes, while analytic rigor was ensured through team-based
coding and consensus review. Initial codes were created by
reading the text provided by the participants and assigning
a code identifier. Coding was an iterative process in which
each instance of a code was compared to previous instances
to confirm or modify the code and its definition. Once all
the data were coded, emergent themes were abstracted by
grouping similar codes together. Codes and themes were
each reviewed by members of the research team (AM,
VH, ABK, and SST). Any discrepancies were resolved
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through discussion until consensus was reached. This process
represents a “modified” application of thematic analysis, and
codes were later used to derive quantitative empathy scores
as described below. Major themes and illustrative quotes from
the participants’ responses are reported in the results section
to provide further context and to support our findings.

We then determined quantitative scores based on the
level of empathy present in the participants’ responses.
We assigned empathy scores to each participant based
on their responses to video 1 (V1) and responses to
video 2 (V2), and we also assigned an overall empathy
score based on their responses to both videos 1 and 2
(V3). Empathy was scored on a 3-point scale (1=no signs
of empathy, 2=some signs of empathy, 3=high signs of
empathy). We used our codes to assign these empathy
scores. High signs of empathy were indicated by codes
such as “patient focused” and “emotive words,” while low
signs of empathy were indicated by codes like “surface
level” and “misperception.” We also used a 3-point scale
to assign each participant a score for level of change
in assigned empathy scores from video 1 to video 2
(1=negative change, 2=no change, and 3=positive change).

The data were quantitatively analyzed by LAF using IBM
SPSS Statistics (version 29.0). Descriptive statistics (counts
and frequencies for categorical data; means and SD values for
continuous data) were performed. We used Mann-Whitney
tests to compare the assigned empathy scores at V1, V2,
and V3 between the lecture and VR groups. JSE-S scores
pre- and posttest were analyzed using paired-sample 2-tailed
t tests to determine whether JSE-S scores changed over time
for all participants. A factorial analysis of variance assessed
whether time (pre or posttest) and group (lecture or VR)
affected JSE-S scores. To confirm a relationship between the
JSE-S and our assigned empathy scores, we ran a Spearman
correlation between posttest JSE-S score and V3 for both
lecture and VR groups. We considered P<.05 as statistically
significant.
Ethical Considerations
From January to February of 2020, 50 first- and second-
year medical students at the University of South Carolina
School of Medicine Greenville participated in our study.
The study was reviewed and approved by the University of
South Carolina Office of Research Compliance (Institutional

Review Board approval number: Pro00089391). Participation
was voluntary, and students received a $30 gift card as
compensation. All participants provided written informed
consent prior to participation. Upon arrival, study personnel
explained the study procedures and reviewed the informed
consent document with each participant, answering all
questions before consent was obtained. To minimize response
bias, recruitment materials and the consent process descri-
bed the study as an investigation of the role of virtual
reality in medical education, which was accurate but did
not fully disclose that empathy was a primary outcome of
interest. Participants were verbally debriefed immediately
following completion of their participation and informed
of the study’s full purpose. The study posed minimal risk
to participants. Potential risks included mild skin irritation
from the polyurethane E4 wristband and nausea or headache
associated with use of the virtual reality headset. Participants
were informed they could discontinue use of either device
or withdraw from the study at any time without penalty.
Identifying information was collected solely for recruitment
purposes and was not linked to study data. Recruitment
information was stored on a password-protected Microsoft
Teams site accessible only to study personnel. All study data
were deidentified, assigned a unique participant identification
number, and stored in a HIPAA-compliant REDCap database
on a secure network accessible only to authorized members of
the research team.

Results
Participant Characteristics
Of the 50 preclinical medical students that participated in
our study, the overall mean age was 24.14 (SD 2.66) years.
The majority of participants were female (37/50, 74%)
and non-Hispanic White (31/50, 62%). There were similar
numbers of participants in each class year, with 24 of 50
(48%) M1 students and 26 of 50 (52%) M2 students. Eight of
50 (16%) participants identified as first-generation students,
and 14 of 50 (28%) participants were from rural backgrounds.
The specialty of interest varied among the participants, but
the highest number of students (11/50, 22%) chose obstet-
rics and gynecology. Additional demographic information is
depicted in Table 1.

Table 1. Participant demographic data.

Variables Lecture, (n=25) VRa, (n=25)
Total,
(N=50)

Age (years), mean (SD) 23.92 (1.53) 24.36 (3.46) 24.14 (2.66)
Sex, n (%)
  Male 8 (32) 4 (16) 12 (24)
  Female 16 (64) 21 (84) 37 (74)
  Transgender 1 (4) 0 (0) 1 (2)
Race and ethnicityb, n (%)
  Asian 2 (8) 7 (28) 9 (18)
  Black or African American 4 (16) 5 (20) 9 (18)
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Variables Lecture, (n=25) VRa, (n=25)
Total,
(N=50)

  Hispanic or Latino 1 (4) 0 (0) 1 (2)
  Non-Hispanic White 18 (72) 13 (52) 31 (62)
  Another or not listed 2 (7.7) 0 (0) 2 (4)
  Decline to answer 0 (0) 1 (4) 1 (2)
Class year, n (%)
  M1 13 (52) 11 (44) 24 (48)
  M2 12 (48) 14 (56) 26 (52)
Marital status, n (%)
  Single or never married 23 (92) 21 (84) 44 (88)
  Married 2 (8) 4 (16) 6 (12)
First generationc, n (%) 4 (16) 4 (16) 8 (16)
Rural, n (%) 7 (28) 7 (28) 14 (28)
Specialty, n (%)
  Dermatology 0 (0) 2 (8) 2 (4)
  Emergency medicine 2 (8) 1 (4) 3 (6)
  Family medicine 1 (4) 2 (8) 3 (6)
  General surgery 6 (24) 2 (8) 8 (16)
  Internal medicine 2 (8) 1 (4) 3 (6)
  Internal medicine-pediatrics 1 (4) 0 (0) 1 (2)
  Interventional radiology 1 (4) 0 (0) 1 (2)
  Obstetrics and Gynecology 5 (20) 6 (24) 11 (22)
  Ophthalmology 1 (4) 0 (0) 1 (2)
  Orthopedic surgery 2 (8) 2 (8) 4 (8)
  Otolaryngology 1 (4) 1 (4) 2 (4)
  Pediatrics 1 (4) 5 (20) 6 (12)
  Undecided 2 (8) 3 (12) 5 (10)

aVR: virtual reality.
bResponse options allowed respondents to check more than 1 option.
cIn our study, defined as a student whose parents or guardians did not complete a four-year degree.

Quantitative Analysis: JSE-S
JSE-S scores were assessed prior to and following each
testing session (pre or posttest) for both the lecture and VR
groups. Prevideo JSE-S scores were not significantly different
between the groups, with the lecture group averaging 113.73
(SD 10.57) and the VR group averaging 113.39 (SD 10.24).
Postvideo averages of the JSE scores between the 2 groups
were again not significantly different, showing that the
lecture group averaged 118.44 (SD 11.01) and the VR group
averaged 118.99 (SD 10.02). A paired-samples t test was used
to determine whether JSE-S scores changed across time for

all participants. Results indicate that JSE scores significantly
increased after the empathy training sessions compared to
before the sessions (t49=7.28; P<.001). A factorial analysis
of variance assessed whether time (pre or post) and group
(lecture or VR) affected JSE-S scores, with results indicat-
ing no significant effect of either (F1,48=0.17; P=.68). These
results indicate that while there was no statistically signifi-
cant difference in JSE-S scores observed between the lecture
and VR groups, both groups were effective in significantly
increasing empathy scores. Refer to Figure 2 for comparison
of JSE-S scores across time for both groups.
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Figure 2. Average scores across time (pre or post) by group (lecture or VR). The Jefferson Scale of Empathy-Student Version was administered to
participants prior to viewing both videos (pre) and after viewing both videos (post). Jefferson Scale of Empathy-Student Version score was compared
across time in lecture versus VR groups using a paired-sample t test (***P<.001). SD bars are shown. JSE-S: Jefferson Scale of Empathy-Student
Version; VR: virtual reality.

Qualitative Analysis of Reflection
Responses
Qualitative analysis of participants’ reflection responses in
the lecture group versus the VR group revealed 4 major
themes relating to empathy and its learning that diametrically
opposed each other: (1) markers of empathy, (2) student
engagement, (3) learning empathy, and (4) deeper mean-
ing found (Figure 3). The lecture group responses overall
demonstrated lack of empathy, lack of engagement, lack of
learning, and lack of deeper meaning. While lecture group
students seemed to cognitively acknowledge the importance
of empathy, their responses were generally sarcastic and
demonstrated low levels of empathy. For example, when
asked how the lecture video made them feel, 1 student
responded simply with, “bored.” Another stated, “this video
made me feel sleepy…this is all stuff we have heard before.”
When asked how they would apply the lecture content
to future clinical practice, 1 student responded with “be
empathetic like I was supposed to be before?” In contrast,
the VR group responses showed empathy, engagement,

higher learning, and deeper meaning. VR group students
experienced a range of empathetic emotions after the VR
experience, with 1 student stating that they felt “frustrated,
upset, overlooked, angry, defeated, and many other negative
feelings” on behalf of the patient. The VR group participants
were highly engaged, commenting, “I felt like stepping in and
asking the patient for input,” and “I felt like I wanted to be
Sam’s advocate and ask questions…the provider should’ve
asked.” Because the VR videos promoted perspective-taking,
the students found deeper meaning. One individual stated, “I
think the patient…needed to talk about his feelings just as
much, if not more than his abdominal pain.” The VR group
also demonstrated learned empathy in their responses. After
watching the first video, 1 participant commented, “I felt that
the physician was doing a good job being pleasant.” After
the second video, the same participant stated, "I felt like I
had been transported into the patient’s shoes; I felt worried
when he felt worried, and I became frustrated when the doctor
didn’t give him any feasible solutions because I identified
with him at that point.”
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Figure 3. Major themes and representative quotations. Qualitative coding of participant reflection responses revealed 4 major themes. Example
quotations representative of each theme are shown to compare lecture versus VR groups. VR: virtual reality.

Quantitative Scoring of Qualitative
Coding and Comparison to JSE-S Scores
A Mann-Whitney analysis was used to compare the assigned
empathy scores at V1 (after video 1) and V2 (after video
2) between the lecture and VR groups. Results indicate
that there was no significant difference in qualitative coding
for empathy scores between the 2 groups after the first
video (V1). However, after the second video (V2), there
was a significant difference between qualitative scores, with
those in the VR group having significantly higher empathy
coding scores than the lecture group (U=165.5; P<.001). A
Mann-Whitney analysis also showed that overall qualitative

empathy coding for the participants (V3) was significantly
higher for those in the VR group as compared to those in
the lecture group (U=202.5; P=.03), based on empathy scores
of 1.96 and 2.52 in the lecture and VR groups, respectively..
The overall qualitative coding for empathy (V3) was assessed
with the post-JSE-S scores to determine if the 2 scores were
related to each other (a quantitative rating of empathy in the
JSE-S compared to the quantitative scoring of the qualitative
coding). Spearman correlation between posttest JSE-S and
V3 for both the lecture and VR groups was significantly,
positively correlated (ρ49=0.29; P=.03). Refer to Figure 4 for
more information.
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Figure 4. Qualitative scoring of comments after video 1 (V1) and video 2 (V2). V1 is defined as participants’ assigned empathy score after viewing
Video 1. V2 is defined as participants’ assigned empathy score after viewing Video 2. A Mann-Whitney analysis compared the assigned empathy
scores between V1 and V2 in the lecture and VR groups (***P<.001). SD error bars are shown. VR: virtual reality.

Discussion
Principal Findings
This study presents early findings that the VR experience
uniquely engaged students and elicited more empathetic
responses compared to the traditional lecture. In our mixed
methods evaluation, the intervention or VR group dem-
onstrated qualitatively higher markers of empathy, more
student engagement, found deeper meaning, and demonstra-
ted more learning of empathy than the lecture group. The
intervention or VR group also showed significantly higher
overall assigned empathy scores than the lecture group.
These findings indicate that immersive VR experiences may
enhance empathy development beyond conventional lecture-
based methods.
Quantitative and Qualitative Findings
The JSE-S is widely used and has been validated by
numerous empirical studies as an instrument to measure
empathy [22,30]. Our quantitative analysis conducted using
this tool demonstrated a significant increase in JSE-S scores
after both the VR and traditional lecture training sessions
compared to before the sessions. Seeing an increase in
JSE-S scores in both groups posttest is not a surprising

result considering students were primed on the topic
of physician empathy while completing the questionnaire
and since traditional teaching methods have already been
proven effective in teaching empathy to some degree [6,31,
32]. However, the VR intervention’s efficacy in fostering
empathy demonstrates noninferiority to traditional lecture-
based learning and underscores the importance of experi-
ential learning, as outlined in adult learning theory, and
provides a new dimension to empathy theory in medical
education. Adult learning theory emphasizes the significance
of self-directed, experiential learning processes, where adults
learn best when engaged in activities that relate closely to
real-life scenarios or challenges they might face [33]. The
immersive nature of VR, by providing medical students with
a first-person perspective of patient experiences, leverages
these principles effectively, offering a profound, emotive
learning experience that traditional didactic methods may
lack. This approach aligns with the constructs of empathy
theory, which posits that empathy involves not just cogni-
tive understanding but also affective sharing and emotional
resonance with others [34].

Qualitative analysis helped us better understand the
experiential differences between the groups. Themes from
the qualitative responses relate clearly to the literature on
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empathy and adult learning. Individuals in the VR group
described experiencing a variety of emotions while watch-
ing the VR video, while the lecture group described their
experience using more cognitive language. This suggests that
the VR intervention met our intent to promote perspective
taking. Furthermore, adult learning theorists emphasize the
role emotions can play in helping learners connect a construct
with prior knowledge and past experiences [35]. Beyond
enriching their learning through perspective taking, the VR
intervention appeared to uniquely engage students more than
the lecture. The theme of deeper meaning found in the VR
group’s reflections aligns with the concept of “presence” in
VR environments, the true feeling of “being there” in the
virtual space. This sense of presence is critical for generat-
ing impactful, empathetic responses, as it bridges the gap
between knowing about another’s experience and feeling with
them. Literature on VR and empathy underscores the role of
presence in enhancing the emotional impact of VR experien-
ces, suggesting that it is this immersion that enables learners
to connect with content on a deeper emotional level, fostering
a genuine understanding and appreciation for the patient’s
perspective [36].

By connecting the quantitative increases in JSE-S scores
with the rich qualitative reflections, a clear pattern emerges:
immersive VR experiences not only improve self-reported
empathy but also foster deeper emotional engagement,
perspective-taking, and understanding of patient experiences.
This combined evidence highlights the main contribution of
the study, showing that VR interventions can meaningfully
complement and enhance traditional teaching methods.
Implications for Medical Education
For this topic in particular, embodied and applied experi-
ence seems to provide much more nuance to the concept of
empathy versus the cognitive acknowledgment that empa-
thy is important in practice. Through the comments, the
intervention appeared to help many students more fully
understand how empathy can promote better health care.
Furthermore, this study’s findings resonate with previous
research indicating the potential of VR to overcome some of
the limitations associated with traditional empathy training
methods. For instance, studies have demonstrated VR’s
effectiveness in reducing cognitive load and allowing for
a more standardized and immersive learning experience,
characteristics that are particularly advantageous in the
context of medical training where the cognitive demand
is high and the need for consistent, reproducible training
experiences is paramount [11].
Limitations and Future Directions
Our review consisted of a single-institution study at 1
academic center, meaning more work is needed to make more
widespread application of our results possible. We note that
our participants were predominantly female (37/50, 74%).
This reflects the voluntary nature of our participant recruit-
ment, as a greater number of female students elected to enroll
compared to their male counterparts. Prior literature has
documented sex and gender differences in empathy [37]; thus,
we acknowledge the overrepresentation of female participants

in our study as a factor that may have influenced the observed
results. Furthermore, we did not follow up with participants
after the end of the study to assess empathy during clinical
rotations and in practice. We feel this would have provided a
better understanding of the long-term impact of our empa-
thy training intervention on participants’ empathy throughout
their medical training. We also recognize some limitations
in our use of the JSE-S, including the fact that we may
have applied the scale too early following our intervention,
thus potentially limiting its reliability. Compared to other
interventions to promote empathy in health care learners,
this intervention was quite brief; a systematic review of such
interventions found that the average length was 10 hours [38].

While traditional teaching methods have been shown to
help increase empathy in medical students, the profound
differences noted in our qualitative data, however, lead us
to question whether full immersion through a VR experience
may be a helpful additional tool in allowing students to
develop a deeper understanding. Future directions warrant
testing a combined approach of traditional lecture alongside
a VR intervention to see if a combination provides an even
greater increase in empathy than either one alone. We would
also like to assess the long-term impact of these interventions
on students as they progress through their clinical years.

Although the JSE-S is widely used and validated, it
primarily assesses attitudes toward empathy rather than direct
empathetic behavior, and participants may respond in a
socially desirable manner. No filler items were included to
mask the study’s purpose, but participants were not explicitly
informed of the study hypotheses to minimize expectance
effects. We acknowledge the Hawthorne effect, in which
participants modify behavior because they know they are
being observed, could have influenced responses. However,
the randomized controlled design, balanced group assign-
ments, and inclusion of both qualitative and quantitative data
help mitigate potential bias and strengthen the validity of the
findings. Future studies might incorporate validated infre-
quency or social desirability scales, such as the Infrequency
Scale from the Zuckerman-Kuhlman Personality Question-
naire to further account for response bias.
Conclusions
Our study underscores the transformative potential of VR
interventions in enhancing empathy among medical students.
By allowing learners to experience the patient’s perspec-
tive firsthand, VR offers an emotionally engaging, experien-
tial form of learning that complements traditional didactic
methods. Our findings, demonstrating higher JSE-S scores
and richer qualitative reflections in the VR group, indicate
that immersive learning environments can promote deeper
perspective taking and maintain empathic growth. These
findings illuminate the importance of adopting innovative,
technology-enhanced educational strategies to cultivate a
more empathetic health care workforce. They also suggest
that technology-enhanced approaches may help counter the
well-documented decline in empathy during medical training.
Integrating VR into medical curricula could provide a
scalable, standardized way to strengthen the humanistic
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foundations of physician education while aligning with
contemporary adult learning principles. Future research
should examine the long-term effects of such interventions
and explore combinations of VR with reflective or clinical
teaching to reinforce empathetic skills in practice. Our work
lays a foundational step toward reimagining empathy training

in medical education by leveraging immersive technology
to cultivate emotional understanding and advance a more
holistic model of physician training that integrates scien-
tific expertise with the empathy essential to compassionate,
patient-centered care.

Acknowledgments
Special thanks to our student research assistants: Kurestin Miller, Dan Strat, Meghan Dubose, Sarah Barto, and Anne Kirby;
our actors Jenn Maness and Chris Freeland; and the Patients from the University of South Carolina's Patient Engagement
Studio who reviewed the project and provided feedback for improvement on the patient/provider scenario for the video.
Additionally, a game of Rochambeau (rock, paper, and scissors) was used to determine senior and corresponding author
positions.
Funding
Partial financial support was received from a Prisma Health-Upstate seed grant, The University of South Carolina Center for
Teaching Excellence teaching innovation grant, and the University of South Carolina School of Medicine SOARinG initiative.
Conflicts of Interest
None declared.
References
1. Singer T, Lamm C. The social neuroscience of empathy. Ann N Y Acad Sci. Mar 2009;1156(1):81-96. [doi: 10.1111/j.

1749-6632.2009.04418.x] [Medline: 19338504]
2. Kim SS, Kaplowitz S, Johnston MV. The effects of physician empathy on patient satisfaction and compliance. Eval

Health Prof. Sep 2004;27(3):237-251. [doi: 10.1177/0163278704267037] [Medline: 15312283]
3. Hojat M, Louis DZ, Markham FW, Wender R, Rabinowitz C, Gonnella JS. Physicians’ empathy and clinical outcomes

for diabetic patients. Acad Med. Mar 2011;86(3):359-364. [doi: 10.1097/ACM.0b013e3182086fe1] [Medline:
21248604]

4. Hojat M, Gonnella JS, Nasca TJ, Mangione S, Vergare M, Magee M. Physician empathy: definition, components,
measurement, and relationship to gender and specialty. Am J Psychiatry. Sep 2002;159(9):1563-1569. [doi: 10.1176/
appi.ajp.159.9.1563] [Medline: 12202278]

5. Hojat M, Mangione S, Nasca TJ, et al. An empirical study of decline in empathy in medical school. Med Educ. Sep
2004;38(9):934-941. [doi: 10.1111/j.1365-2929.2004.01911.x] [Medline: 15327674]

6. Batt-Rawden SA, Chisolm MS, Anton B, Flickinger TE. Teaching empathy to medical students: an updated, systematic
review. Acad Med. Aug 2013;88(8):1171-1177. [doi: 10.1097/ACM.0b013e318299f3e3] [Medline: 23807099]

7. Wündrich M, Schwartz C, Feige B, Lemper D, Nissen C, Voderholzer U. Empathy training in medical students - a
randomized controlled trial. Med Teach. Oct 2017;39(10):1096-1098. [doi: 10.1080/0142159X.2017.1355451] [Medline:
28749198]

8. Batson CD, Eklund JH, Chermok VL, Hoyt JL, Ortiz BG. An additional antecedent of empathic concern: valuing the
welfare of the person in need. J Pers Soc Psychol. Jul 2007;93(1):65-74. [doi: 10.1037/0022-3514.93.1.65] [Medline:
17605589]

9. Vescio TK, Sechrist GB, Paolucci MP. Perspective taking and prejudice reduction: the mediational role of empathy
arousal and situational attributions. Euro J Social Psych. Jul 2003;33(4):455-472. [doi: 10.1002/ejsp.163]

10. Galinsky AD, Ku G. The effects of perspective-taking on prejudice: the moderating role of self-evaluation. Pers Soc
Psychol Bull. May 2004;30(5):594-604. [doi: 10.1177/0146167203262802] [Medline: 15107159]

11. Herrera F, Bailenson J, Weisz E, Ogle E, Zaki J. Building long-term empathy: a large-scale comparison of traditional and
virtual reality perspective-taking. PLoS ONE. 2018;13(10):e0204494. [doi: 10.1371/journal.pone.0204494] [Medline:
30332407]

12. Ahn SJG, Bostick J, Ogle E, Nowak KL, McGillicuddy KT, Bailenson JN. Experiencing nature: embodying animals in
immersive virtual environments increases inclusion of nature in self and involvement with nature. J Comput-Mediat
Comm. Nov 2016;21(6):399-419. [doi: 10.1111/jcc4.12173]

13. Zaki J. Empathy: a motivated account. Psychol Bull. Nov 2014;140(6):1608-1647. [doi: 10.1037/a0037679] [Medline:
25347133]

14. Macrae CN, Bodenhausen GV. Social cognition: thinking categorically about others. Annu Rev Psychol.
2000;51:93-120. [doi: 10.1146/annurev.psych.51.1.93] [Medline: 10751966]

JMIR MEDICAL EDUCATION Mundok et al

https://mededu.jmir.org/2026/1/e76504 JMIR Med Educ 2026 | vol. 12 | e76504 | p. 10
(page number not for citation purposes)

https://doi.org/10.1111/j.1749-6632.2009.04418.x
https://doi.org/10.1111/j.1749-6632.2009.04418.x
http://www.ncbi.nlm.nih.gov/pubmed/19338504
https://doi.org/10.1177/0163278704267037
http://www.ncbi.nlm.nih.gov/pubmed/15312283
https://doi.org/10.1097/ACM.0b013e3182086fe1
http://www.ncbi.nlm.nih.gov/pubmed/21248604
https://doi.org/10.1176/appi.ajp.159.9.1563
https://doi.org/10.1176/appi.ajp.159.9.1563
http://www.ncbi.nlm.nih.gov/pubmed/12202278
https://doi.org/10.1111/j.1365-2929.2004.01911.x
http://www.ncbi.nlm.nih.gov/pubmed/15327674
https://doi.org/10.1097/ACM.0b013e318299f3e3
http://www.ncbi.nlm.nih.gov/pubmed/23807099
https://doi.org/10.1080/0142159X.2017.1355451
http://www.ncbi.nlm.nih.gov/pubmed/28749198
https://doi.org/10.1037/0022-3514.93.1.65
http://www.ncbi.nlm.nih.gov/pubmed/17605589
https://doi.org/10.1002/ejsp.163
https://doi.org/10.1177/0146167203262802
http://www.ncbi.nlm.nih.gov/pubmed/15107159
https://doi.org/10.1371/journal.pone.0204494
http://www.ncbi.nlm.nih.gov/pubmed/30332407
https://doi.org/10.1111/jcc4.12173
https://doi.org/10.1037/a0037679
http://www.ncbi.nlm.nih.gov/pubmed/25347133
https://doi.org/10.1146/annurev.psych.51.1.93
http://www.ncbi.nlm.nih.gov/pubmed/10751966
https://mededu.jmir.org/2026/1/e76504


15. Oh SY, Bailenson J, Weisz E, Zaki J. Virtually old: embodied perspective taking and the reduction of ageism under
threat. Comput Human Behav. Jul 2016;60:398-410. [doi: 10.1016/j.chb.2016.02.007]

16. Sirkkunen E, Väätäjä H, Uskali T, Rezaei PP. Journalism in virtual reality. Presented at: AcademicMindtrek’16; Oct
17-18, 2016:297-303; Tampere, Finland. [doi: 10.1145/2994310.2994353]

17. Benbassat J, Baumal R. What is empathy, and how can it be promoted during clinical clerkships? Acad Med. Sep
2004;79(9):832-839. [doi: 10.1097/00001888-200409000-00004] [Medline: 15326005]

18. Gallop R, Lancee WJ, Garfinkel PE. The empathic process and its mediators. a heuristic model. J Nerv Ment Dis. Oct
1990;178(10):649-654. [doi: 10.1097/00005053-199010000-00006] [Medline: 2230750]

19. Coll MP, Viding E, Rütgen M, et al. Are we really measuring empathy? Proposal for a new measurement framework.
Neurosci Biobehav Rev. Dec 2017;83:132-139. [doi: 10.1016/j.neubiorev.2017.10.009] [Medline: 29032087]

20. Creswell JW, Plano Clark VL. Designing and Conducting Mixed Methods Research. 3rd ed. Sage Publications; 2017.
URL: https://collegepublishing.sagepub.com/products/designing-and-conducting-mixed-methods-research-3-241842
[Accessed 2025-12-30] ISBN: 9781506394671

21. Deuter CE, Nowacki J, Wingenfeld K, et al. The role of physiological arousal for self-reported emotional empathy.
Auton Neurosci. Nov 2018;214:9-14. [doi: 10.1016/j.autneu.2018.07.002] [Medline: 30104144]

22. Hojat M, DeSantis J, Shannon SC, et al. The Jefferson Scale of Empathy: a nationwide study of measurement properties,
underlying components, latent variable structure, and national norms in medical students. Adv Health Sci Educ Theory
Pract. Dec 2018;23(5):899-920. [doi: 10.1007/s10459-018-9839-9] [Medline: 29968006]

23. Hojat M, Gonnella JS, Nasca TJ, Mangione S, Veloksi JJ, Magee M. The Jefferson Scale of Physician Empathy: further
psychometric data and differences by gender and specialty at item level. Acad Med. Oct 2002;77(10 Suppl):S58-60. [doi:
10.1097/00001888-200210001-00019] [Medline: 12377706]

24. Yu J, Ganesh S, Lancastle D. Psychometric evaluation of the ‘Jefferson Scale of Empathy’ in a sample of nursing
students in the United Kingdom. Nurs Open. Jan 2024;11(1):e2054. [doi: 10.1002/nop2.2054]

25. Piumatti G, Abbiati M, Baroffio A, Gerbase MW. Empathy trajectories throughout medical school: relationships with
personality and motives for studying medicine. Adv Health Sci Educ Theory Pract. Dec 2020;25(5):1227-1242. [doi: 10.
1007/s10459-020-09965-y] [Medline: 32095990]

26. Hojat M, Shannon SC, DeSantis J, Speicher MR, Bragan L, Calabrese LH. Empathy in medicine National norms for the
Jefferson Scale of Empathy: a nationwide project in osteopathic medical education and empathy (POMEE). J Am
Osteopath Assoc. Aug 1, 2019;119(8):520-532. [doi: 10.7556/jaoa.2019.091] [Medline: 31355891]

27. Braun V, Clarke V, Terry G, Hayfield N. Thematic analysis. In: Liamputtong P, editor. Handbook of Research Methods
in Health and Social Sciences. Springer; 2019:843-860. [doi: 10.1007/978-981-10-5251-4_103]

28. Braun V, Clarke V. Successful Qualitative Research: A Practical Guide for Beginners. SAGE Publications; 2013. URL:
https://uk.sagepub.com/en-gb/eur/successful-qualitative-research/book233059 [Accessed 2025-12-17] ISBN:
9781847875815

29. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. Jan 2006;3(2):77-101. [doi: 10.1191/
1478088706qp063oa]

30. Tavakol S, Dennick R, Tavakol M. Psychometric properties and confirmatory factor analysis of the Jefferson Scale of
Physician Empathy. BMC Med Educ. Aug 2, 2011;11:54. [doi: 10.1186/1472-6920-11-54] [Medline: 21810268]

31. Doyen S, Klein O, Simons DJ, Cleeremans A. On the other side of the mirror: priming in cognitive and social
psychology. Soc Cogn. Jun 2014;32:12-32. [doi: 10.1521/soco.2014.32.supp.12]

32. Chartrand TL, Bargh JA. Automatic activation of impression formation and memorization goals: nonconscious goal
priming reproduces effects of explicit task instructions. J Pers Soc Psychol. 1996;71(3):464-478. [doi: 10.1037//0022-
3514.71.3.464]

33. Knowles MS, Holton EF, Swanson RA. The Adult Learner. 8th ed. Routledge; 2015. [doi: 10.4324/9781315816951]
34. Decety J, Jackson PL. The functional architecture of human empathy. Behav Cogn Neurosci Rev. Jun 2004;3(2):71-100.

[doi: 10.1177/1534582304267187] [Medline: 15537986]
35. Merriam SB. Adult learning theory for the twenty‐first century. New Dir Adult Contin Educ. Sep 2008;2008(119):93-98.

[doi: 10.1002/ace.309]
36. Riva G, Wiederhold BK, Mantovani F. Neuroscience of virtual reality: from virtual exposure to embodied medicine.

Cyberpsychol Behav Soc Netw. Jan 2019;22(1):82-96. [doi: 10.1089/cyber.2017.29099.gri] [Medline: 30183347]
37. Christov-Moore L, Simpson EA, Coudé G, Grigaityte K, Iacoboni M, Ferrari PF. Empathy: gender effects in brain and

behavior. Neurosci Biobehav Rev. Oct 2014;46 Pt 4(Pt 4):604-627. [doi: 10.1016/j.neubiorev.2014.09.001] [Medline:
25236781]

JMIR MEDICAL EDUCATION Mundok et al

https://mededu.jmir.org/2026/1/e76504 JMIR Med Educ 2026 | vol. 12 | e76504 | p. 11
(page number not for citation purposes)

https://doi.org/10.1016/j.chb.2016.02.007
https://doi.org/10.1145/2994310.2994353
https://doi.org/10.1097/00001888-200409000-00004
http://www.ncbi.nlm.nih.gov/pubmed/15326005
https://doi.org/10.1097/00005053-199010000-00006
http://www.ncbi.nlm.nih.gov/pubmed/2230750
https://doi.org/10.1016/j.neubiorev.2017.10.009
http://www.ncbi.nlm.nih.gov/pubmed/29032087
https://collegepublishing.sagepub.com/products/designing-and-conducting-mixed-methods-research-3-241842
https://doi.org/10.1016/j.autneu.2018.07.002
http://www.ncbi.nlm.nih.gov/pubmed/30104144
https://doi.org/10.1007/s10459-018-9839-9
http://www.ncbi.nlm.nih.gov/pubmed/29968006
https://doi.org/10.1097/00001888-200210001-00019
http://www.ncbi.nlm.nih.gov/pubmed/12377706
https://doi.org/10.1002/nop2.2054
https://doi.org/10.1007/s10459-020-09965-y
https://doi.org/10.1007/s10459-020-09965-y
http://www.ncbi.nlm.nih.gov/pubmed/32095990
https://doi.org/10.7556/jaoa.2019.091
http://www.ncbi.nlm.nih.gov/pubmed/31355891
https://doi.org/10.1007/978-981-10-5251-4_103
https://uk.sagepub.com/en-gb/eur/successful-qualitative-research/book233059
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1186/1472-6920-11-54
http://www.ncbi.nlm.nih.gov/pubmed/21810268
https://doi.org/10.1521/soco.2014.32.supp.12
https://doi.org/10.1037//0022-3514.71.3.464
https://doi.org/10.1037//0022-3514.71.3.464
https://doi.org/10.4324/9781315816951
https://doi.org/10.1177/1534582304267187
http://www.ncbi.nlm.nih.gov/pubmed/15537986
https://doi.org/10.1002/ace.309
https://doi.org/10.1089/cyber.2017.29099.gri
http://www.ncbi.nlm.nih.gov/pubmed/30183347
https://doi.org/10.1016/j.neubiorev.2014.09.001
http://www.ncbi.nlm.nih.gov/pubmed/25236781
https://mededu.jmir.org/2026/1/e76504


38. Winter R, Issa E, Roberts N, Norman RI, Howick J. Assessing the effect of empathy-enhancing interventions in health
education and training: a systematic review of randomised controlled trials. BMJ Open. Sep 25, 2020;10(9):e036471.
[doi: 10.1136/bmjopen-2019-036471] [Medline: 32978187]

Abbreviations
JSE-S: Jefferson Scale of Empathy for medical students
V1: lecture video 1
V2: lecture video 2
V3: lecture video 3
VR: virtual reality

Edited by Jeppe Eriksen; peer-reviewed by Rania Aro, Sonja Bidmon; submitted 24.Apr.2025; accepted 30.Nov.2025;
published 04.Feb.2026

Please cite as:
Mundok AG, Ho VN, Fowler LA, Kennedy AB, Stark-Taylor S
Investigating the Impact of a Virtual Reality Experience on Medical Student Empathy: Mixed Methods Study
JMIR Med Educ 2026;12:e76504
URL: https://mededu.jmir.org/2026/1/e76504
doi: 10.2196/76504

© Allen G Mundok, Vivian N Ho, Lauren A Fowler, Ann Blair Kennedy, Shannon Stark-Taylor. Originally published in
JMIR Medical Education (https://mededu.jmir.org), 04.Feb.2026. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Medical Education, is
properly cited. The complete bibliographic information, a link to the original publication on https://mededu.jmir.org/, as well as
this copyright and license information must be included.

JMIR MEDICAL EDUCATION Mundok et al

https://mededu.jmir.org/2026/1/e76504 JMIR Med Educ 2026 | vol. 12 | e76504 | p. 12
(page number not for citation purposes)

https://doi.org/10.1136/bmjopen-2019-036471
http://www.ncbi.nlm.nih.gov/pubmed/32978187
https://mededu.jmir.org/2026/1/e76504
https://doi.org/10.2196/76504
https://mededu.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://mededu.jmir.org/
https://mededu.jmir.org/2026/1/e76504

	Investigating the Impact of a Virtual Reality Experience on Medical Student Empathy: Mixed Methods Study
	Introduction 
	Methods
	Study Design and Video Development
	Data Collection
	Instruments
	Statistical Analysis
	Ethical Considerations

	Results
	Participant Characteristics
	Quantitative Analysis: JSE-S
	Qualitative Analysis of Reflection Responses
	Quantitative Scoring of Qualitative Coding and Comparison to JSE-S Scores

	Discussion
	Principal Findings
	Quantitative and Qualitative Findings
	Implications for Medical Education
	Limitations and Future Directions
	Conclusions



