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Abstract

Compassionate end-of-life care matters deeply for patients and their caregivers, but studies continue to demonstrate ways in
which physicians fall short. Despite specific training during medical school, many patients report lack of empathy in their
providers with respect to end-of-life conversations. This is likely because empathy is simply hard to teach. Numerous activities
have been tried to combat the decline in empathy during medical training with little to moderate success. However, virtual
reality, which allows users to viscerally experience anything from another person’s point of view, could be a game changer
for building empathy within medicine. This type of perspective-taking has previously shown to improve understanding,
reduce biases, facilitate empathy, and promote prosocial behaviors. In this pilot study, virtual reality was used to allow
students to “become a patient” virtually embodying their daily activities, symptoms, and interactions with caregivers. Using
the Embodied Labs modules, first-year medical students were able to experience first-hand having a terminal illness, being
told no further treatments are available and witnessing loved ones’ reactions. Data generated through surveys and reflections
indicated a high level of place illusion, plausibility, and embodiment of users. This high level of immersion generated an
increase in comfortability with talking about end-of-life issues, produced a better understanding of what patients and their
families experience, and promoted a change in the way students would approach clinical skills. Analysis of reflections
indicated a high level of empathy for the patient and his family members. Overall, the activity was highly received by students
as a valuable learning activity. As such, we propose that virtual reality could be a useful pedagogical tool to facilitate empathy
and clinical skills within medical education.

Keywords Virtual reality - Empathy - Embodied learning

Introduction patient care, Hojat argues that clinical empathy relies

predominantly on the cognitive (rather than an emotional)

Empathy is the capacity to understand what another person
is experiencing from within the other person’s frame of
reference, i.e., the capacity to place oneself in another’s
shoes [1]. General empathy is considered to have both
cognitive and emotional aspects. The cognitive aspect
of empathy refers to the ability to comprehend another
person’s inner experience and the capacity to understand
the world from the other person’s viewpoint. The emotional
aspect of empathy refers to the ability to share someone
else’s experiences and feelings [2, 3, 4]. With respect to
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attribute encompassing understanding (rather than
feeling) of experiences, concerns, and perspectives of the
patient, combined with a capacity to communicate this
understanding and an intention to help [5]. Neumann et al.
argues that clinical empathy is a fundamental determinant
of quality in medical care because it enables the clinician
to fulfill key medical tasks more accurately, thus leading
to enhanced health outcomes [6]. In fact, the importance
of physician empathy is well documented in the literature
with notable positive impacts on patient satisfaction, overall
clinical outcomes, and litigation proceedings [5]. As such,
strengthening the capacity for empathy in physician trainees
has become a recent focus within medial education with
various types of curricular interventions producing moderate
success [7, 8].

Experiential learning, described by Kolb, relies on a
framework grounded in experiencing, reflecting, integrating,
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and applying new knowledge into one’s work [9] which may
be an effective pedagogy for enhancing empathy. Previous
literature has detailed the use of experiential learning to
increase empathy through patient immersion experiences,
role-play, and case-based learning. In a randomized
controlled trial, Bunn and Terpstra [10] exposed participants
to a simulated auditory hallucination while simultaneously
asking them to complete a psychiatric interview, cognitive
testing, and social interactions. The group who experienced
the simulation had increased levels of self-reported empathy.
Another study used an “aging game” that simulates the loss
of vision, hearing, manual dexterity, mobility, continence,
independence, and dignity that occurs with advancing age
[11]. Participants had a significant improvement in attitudes
toward caring for elderly and in empathy towards elderly
patients following the aging game. Chen et al. utilized a
video game where students played the role of parents of a
child with cancer navigating various environments and tasks
involved in the child’s care [14]. After playing the game,
students had an increase in scores on a modified version of
the Jefferson Scale of Physician Empathy.

Virtual reality (VR) allows for enhanced experiential
learning because it facilitates the combination of multimodal
sensory and motor simulations with first person perspective
visual input. Unlike traditional media, the high level of
immersion, feeling of presence, and the ability to vividly
experience any situation from any perspective allow VR to
be a highly effective perspective-taking medium [12]. Slater
posits that the level of immersion, and therefore impact, of a
virtual reality experience is determined by the participants’
belief that they are actually there (place illusion) and the
belief that what appears to be happening is really happening
(plausibility) [13]. As such, place illusion corresponds
to the feeling of “being there” or presence in the virtual
environment which depends upon the range of sensorimotor
contingencies supported by the system (i.e., the degree of
technological immersion). Plausibility refers to the illusion
that the events happening virtually are indeed happening,
and it is influenced by factors such as the extent to which
the virtual environment responds to the presence of the user
and the general credibility of the scenario. By leveraging
immersion and body transfer within virtual reality,
perspective taking and understanding is enhanced [14].
As such, VR has been described as the “ultimate empathy
machine” since it allows people to viscerally experience
anything from another person’s point of view [15]. In
comparison studies of content presented in a 2-dimensional
format verses a 3-dimensional virtual environment,
VR resulted in greater engagement and a higher level of
empathic perspective taking and empathic concern for the
character featured in the story [16]. In an extensive study,
Herrerra et al. showed that the positive effect of traditional
perspective-taking on perceptions of the homeless (i.e., lack
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of dehumanization and better attitudes) were prolonged with
the use of VR [12]. Additionally, participants of VR reported
feeling more connected and empathetic toward the homeless
and engaged in more long-term supportive behaviors.
Similarly, content viewed on a VR platform, when compared
against a traditional two-dimensional video media platform,
enhanced empathy, increased responsibility, and instigated
a higher intention to donate money and volunteer time
towards a social cause [17]. With respect to empathy toward
individuals with medical conditions, similar results have
been found. Experiencing symptoms associated with a panic
attack increased empathy, understanding, and sensitivity for
panic attack sufferers after undergoing the VR experience
[18]. When medical students virtually embodied a 74-year-
old African American man with macular degeneration and
hearing loss, their level of understanding and empathy
towards age-related conditions improved [19, 20]. In a
different study, using the same virtual lab, medical students
not only increased their empathy but also decreased their
usage of stereotypical words and showed a greater interest
in geriatrics as a career choice [21].

Within medicine, empathy is often lauded as a critical
component of end-of-life discussions. Throughout the
process of dealing with suffering, it has been argued that the
core task of the clinician must be to understand the patient’s
response to the serious news and the meaning ascribed to
it. This understanding comes from a detailed and tolerant
exploration of the patient’s unique experience of suffering
[22]. Despite the inclusion of end of life curricular in most
medical schools, healthcare providers report a lack of
training in end-of-life care and limited opportunities to learn
about the dying process in home settings where most prefer
to die [23]. Therefore, we sought to explore the value of a
novel, immersive VR experience whereby medical students
embodied a terminally ill patient receiving serious news and
progressing to home hospice. Specifically, the goals of this
pilot study were to assess the utility of VR as a pedagogical
tool, its effectiveness on knowledge and confidence of end
of life care practices, and its impact on student empathy.

Methodology

This pilot project was incorporated into the Mechanisms of
Disease course occurring in the second semester of the first
year of which 145 medical students (74 males/71 females)
were enrolled. This module coincided with their clini-
cal skills curriculum in which they learned and practiced
breaking serious news to standardized patients. Previously,
students had an introduction to ethics, palliative care, and
hospice. This was a pre-post single arm study in which stu-
dents were required to complete a pre-survey, engage in vir-
tual reality labs, and complete a post-survey to receive credit
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Table 1 Survey instruments utilized for assessment of the virtual reality experience

Question

Rating

Pre-survey

How experienced are you in dealing with issues surrounding end of life care?*

What is your view of hospice care?”

Match the following members of the hospice care team with their role: (Nurse, Social

Worker, Chaplain)*
a. Point person for the team
b. Adjust medications

I am comfortable talking about issues related to the end of life.*

1-10 (10 being most comfortable)
1-10 (10 being most experienced)
1-10 (10 being most positive)

Percent correct

c. Resource for logistics, equipment and financial information

d.Helps manage family conflict

e.Talk about both religious and secular views on the end of life

You are about to embody a man with a terminal cancer diagnosis. Think about how you
might feel if you were told that you have a disease that is incurable. I would feel (check

all that have applied):*
Post-survey

I feel confident in my ability to provide care to someone in the last months of their life.*
How did it feel to receive information about your diagnosis from Dr. Chatterjee?”
How did you feel when the nurse told you that your chart said that hospice care was the

recommendation of your doctor?”

What, if any, symptoms did you experience as Clay?°

I was emotionally affected by “being” Mr. Crowder during the virtual reality lab®
This experience has made me think about the way I approach my own clinical skills.”
After completing the virtual reality lab, I have a better understanding of what terminal

cancer patients experience.”

After completing the virtual reality lab, I have a better understanding of what family

members of terminal cancer patients experience.’

I would like to see more of these virtual reality labs incorporated into the curriculum.”

How valuable will this VR experience be for the learners in your organization?*

I am comfortable talking about issues related to the end of life.

Scared, sad, angry, helpless, resigned,
determined, curious, empowered,
peaceful

1-10 (10 being most comfortable)
1-10 (10 being most experienced)
Open-ended
Open-ended

Open-ended
Yes/No

SA/A/D/SD
SA/A/D/SD

SA/A/D/ISD

Yes/No
1-5 (5 being most valuable)

SA strongly agree, A agree, D disagree, SD strongly disagree
#Question administered through Embodied Labs software

“Internally administered questions through Blackboard

for the activity which comprised one percent of their total
course points. The entire activity took less than 30 min. The
anonymous pre-survey (Table 1) consisted of a brief, five
question online survey including Likert and multiple-choice
questions related to comfortability with end-of-life discus-
sions, experience with end-of-life care, feelings associated
with receiving a terminal diagnosis, view of hospice care,
and role of hospice team members. Data from the pre-survey
was aggregated by the software company and reported back
to the researcher.

Next, students completed two brief virtual reality labs
using the Embodied Labs software with Oculus Rift
goggles [24]. Embodied Labs is a virtual reality company
that produces different interactive “labs” which allows
individuals to walk in the shoes of patients with different
diseases. In this study, students embodied Clay Crowder, a
66-year-old veteran who is diagnosed with terminal, stage IV
lung cancer. During the first module, “Receiving a Terminal
Diagnosis,” students virtually become Clay as he goes
with his wife and daughter to his oncologist to determine

the results of his latest round of chemotherapy. The family
expresses hope for good news, but then unfortunately is told
that the cancer was unresponsive. During the office visit, the
family expresses confusion, frustration, and pushes for other
options. The physician weighs the options but ultimately
concludes there are no feasible remaining treatments. Clay
can only communicate using text on his phone, so most of
the communication is dominated by the family members.
However, he does ask the physician how long he has left
to live and she estimates no more than 6 months. Themes
touched on in this module are effective communication
skills when delivering serious news to the patient and with
the family, changing adult and child relationships when
healthcare decisions are made, veteran health issues, and
cultural competency.

During the second module, “Transitioning to Home
Hospice” Clay has a fall and is in the emergency room with
his other daughter. His daughter and nurse are having a
conversation about his doctor’s recommendation for hospice
care. Initially, the daughter wants a second opinion but then
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probes more about the details and experience of hospice.
The nurse gives her personal experience with hospice and
asks Clay what a good day for him would be, suggesting
that is the goal of hospice care. In the next scene, Clay is at
home in a wheelchair and awakes to a conversation about
him and his care occurring between his wife, daughters,
and social worker. He expresses to his family that he has
been in the company of a blue heron which turns out to
be a hallucination he experiences towards the end of the
scene. Throughout this module, students were exposed to
interprofessional teams, information about hospice, effective
communication during family conflict and resolution, and
end-of-life symptom presentation, management, and control.

Immediately following each lab, students were asked to
complete a post-survey (Table 1). Open-ended questions
were categorized as first-person immersion if pronouns
such as “I,” “my,” or “we” were used to answer the question
as if the participants were actually Clay (the patient)
independently by two separate researchers. Responses that
included “the patient,” “his,” or “Clay” were reported as
detached from the experience. Comments that only referred
to the medical scenario without mention of pronouns or
the patient were considered neutral language. Data was
downloaded from Blackboard by the course director and
scrubbed of any student identifiable information before
utilized for the research.

All data were analyzed using Excel and Prism Graphpad
software Version 8.0.0 for Windows, GraphPad Software,
San Diego, CA, USA, www.graphpad.com. Descriptive
statistics including mean and standard deviations were
calculated. Data from identical questions on the pre- and
post-surveys were compared using a Welch’s -test due
to unequal sample sizes. Open-ended comments were
automatically thematically analyzed using the quick
word frequency query and automated insights function
in QSR International Pty Ltd. (2018) NVivo (Version 12
Plus) software, https://www.gsrinternational.com/nvivo-
qualitative-data-analysis-software/home. All data associated
with this study was collected and analyzed with approval and
compliance from the Institutional Review Board.

Results
End-of-Life Care and Hospice

One hundred forty-five first-year medical students completed
the pre-survey (100%). Two students with severe visual
deficits were unable to see clearly using the VR goggles
and instead just viewed the modules on the computer
screen. Two students failed to complete the modules due to
motion sickness or fear on induction of a migraine. Those
students and three others did not complete the post-survey,
accounting for a 95% completion rate of the entire activity.
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The primary focus of the VR labs was end-of-life
discussions, patient care and transitioning to home hospice.
Students in general came in the session with a positive view
of hospice care (mean of 8.10) when asked on a 10-point
Likert scale with 1 being negative and 10 being positive.
However, they were less knowledgeable about the roles
of nurses, social workers and chaplains in a hospice team.
When asked to correctly match the roles of each team
member, 50% correctly matched the nurse, 52% the social
worker, and 54% the chaplain. Prior to the lab, students were
asked about their level of experience in dealing with issues
surrounding end of life care. On a 10-point Likert scale, with
10 being the most experienced, students reported an average
of 4.06. Students were also asked about comfortability with
talking about issues related to end-of-life care. The average
student response was 5.79 on a Likert scale of 1-10 with
10 being most comfortable prior to the VR experience.
After completion of both VR modules, students reported
a statistically significant increase in their comfortability
(6.757, p<0.0001) (Fig. 1).

VR Experience

To evaluate the level of immersion achieved within the
VR experience, open-ended comments were analyzed to
determine the extent of place illusion and plausibility using
the real-as-if-framework [23] within the VR scenario.
Representative answers to the questions “How did it
feel to receive information about the diagnosis from Dr.
Chatterjee?” are shown in Table 2. Fear and helplessness
were the most common themes that emerged after receiving
the diagnosis. When the statements about receiving the
diagnosis were analyzed for person-centeredness, the

101
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Comfortability
with talking
aboutissues 44
related to end

of life 2

I
PRE  POST
Fig. 1 After completing the virtual reality labs, students felt signifi-
cantly more comfortable talking about issues related to end-of-life
(p<0.001)
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Table 2 Examples of students’ responses that demonstrate place illusion after completion of the VR lab to the question “How did you feel to

receive information about the diagnosis from Dr. Chatterjee?”

How did it feel to receive information about the diagnosis from Dr. Chatterjee?

Place illusion: The illusion of being in the virtually rendered space even though you know that you are not there

1 felt like the physician did a great job trying to work everything with the family, but I wish she spoke more to me as the patient. I also found it
difficult with my daughter there because she was very aggressive instead of being able to listen and try to work through it

I could feel the sense of helplessness, sadness, anger, and confusion coming from the patient’s daughter and wife. They both clearly wanted to
continue to fight the disease, and were very blindsided by the doctor’s diagnosis of the advancing cancer

What frustrated me the most was not being able to talk and having my daughter and wife talk for me. I wanted to ask questions and I was getting
a little embarrassed by how frustrated my daughter and wife were without asking productive questions. I know they were more emotional, but

not being able to talk for myself was rough

1 felt like my daughter made it more about herself than worrying about me. I felt scared and disappointed

The environment was tense & I could feel the how worried the family was

I felt hurt. 1 felt disappointed and helpless. Looking into the doctor’s eyes as she delivered the news was a powerful experience. I could feel how
the energy of the room changed and the emotions of everyone who was there. I saw the reactions of my wife and my daughter

Plausibility: the illusion that the events there are what they seem to be (they are really happening)

It was scary and definitely made me sad. I didn’t want my family members to know that I felt sad and depressed, so I tried to hide away my feel-

ing

The whole experience felt very real. The doctor seemed to drag out the process of breaking serious news as well as disregarding me because |
was unable to talk. After a while, it seemed like the doctor was only speaking with my daughter and my wife

Frustrating. Mostly because I couldn’t really speak and voice my own opinion

It felt like having cold water poured over your head. You take a second to understand what’s going on and then you are filled with emotion and

succumb to the fact that it is too late to stop what has happened

1 felt very disappointed, as if I was holding onto a hope that I was improving my health, but hearing the opposite news made me feel that the

remaining hope was lost

It felt awful. Going into it, I was hopeful to hear that there was something more that could be done; an experimental trial, surgery, anything

1 felt hopelessness and despair. Why me? Why did this disease pick me? Did I do anything wrong in my life that I was punished like this?

majority (74%) of students answered the question in first-
person as Clay utilizing pronouns such as “I” or “my” or
“we.” Only 16% of students answered in a detached voice
referring specifically to “the patient” or “Clay.” Eight
percent of the students gave a neutral answer where the tone
related specifically to the practice of delivering serious news
without mention any pronouns. Representative comments
are shown in Table 3 to the question “How did you feel
when the nurse told you that your chart said that hospice
care was the recommendation of your doctor?” The most
common themes from these responses included relief of not
being a burden to family members, dread, frustration with
my family and comfort. Similar results on the use of first-
person language were noted.

Embodiment, Understanding, and Empathy

Given the consistent comments supporting place
illusion and plausibility coupled with the overwhelming
first-person language, we next explored the effect of
embodiment afforded by the VR lab. Embodiment is
described as the virtual body (in this case, Clay) being
portrayed co-located with the real physical body of the
student user [13]. As such, when the user lifts his/her
hands in front of their eyes in the physical world, they see

the same movement in the virtual world portrayed as the
hands of Clay Crowder. Since the level of embodiment has
been shown to positively correlate with empathy [25, 26],
we next investigated the users empathy. Halpern argues
that empathy involves using resonance to attune another’s
emotional views through imagination work and that we can
cultivate empathy in students by developing their curiosity
about other people’s distinct experiences [27]. To get at
this cognitive domain of empathy, we asked students to
reflect prior to the VR lab. Students were told they were
about to embody a man with a terminal cancer diagnosis
and then asked to think about how they might feel if they
were told they have a disease that is incurable. They
were asked to select from a list of feelings and allowed
to choose as many as they felt. Responses are shown in
Fig. 2. The most common responses reported were feelings
of being scared, sad, helpless, and angry.

Affective empathy is when providers internalize the
emotions a patient feels and truly feels those emotions
themselves. In essence, it is the ability to vicariously
experience the emotional experience of others, as well
as, the correct identification of one’s own corresponding
emotional state perhaps via self-reflection and insight
[28]. Examples of this initiated by virtually embodying
Clay are certainly reflected in the comments presented in
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Table 3 Examples of students’ responses that demonstrate plausibility after completion of the VR lab to the question “How did you feel when
the nurse told you that your chart said that hospice care was the recommendation of your doctor?”

How did you feel when the nurse told you that your chart said that hospice care was the recommendation of your doctor?

Place illusion: The illusion of being in the virtually rendered space even though you know that you are not there

1 felt worse about my daughter’s reaction than my own well-being. She was obviously upset and confused about the process and just wanted to

help but neither of us knew the process or what the next step would be

1 felt scared that I would be forgotten by own family. My daughter was too busy on her laptop and it felt like that if I were to move to hospice, I'd
spiritually die alone despite people being physically there. As the nurse explained her own experience I didn’t feel so lonely

1 felt relieved that my doctor was encouraging an option (hospice care) that would prioritize my comfort. Hearing my labored breathing as |
listened to the nurse reminded me of how much I was suffering from my cancer, and I was open to the idea of a type of care that would focus
on allowing me to live a life where I was at peace with my situation. My only concern was how my daughter Grace seemed so unsettled by the
idea of hospice care, but the nurse handled this well with her own story of personal experience with a family member in hospice care

At first it sounded like a death sentence but seeing her face light up when she talked about hospice with her mother made it seem like a good

thing

I wanted to hear more from her without offending my daughter. She had a lot of information to share from her own personal experience. I was

interested in having more good days then bad ones

Even though we are learning about hospice care in a positive light, hearing it while you are in the hospital bed is scary and can seem like a
death sentence. The nurse’s explanation of hospice care and her experiences, however, helped

Plausibility: The illusion that the events there are what they seem to be (they are really happening)

1 felt that like that was the natural next step. Seeing that my life was going to end relatively soon, it would make the most sense to make the end

of my life as comfortable as possible for myself and my family

1 felt somewhat relieved that I wouldn’t be too much of a burden on my family if we were to go through with that course of action. One thing that

did worry me about the idea of hospice was the cost of care

1 felt relieved to be finished with chemotherapy and to have a team that would listen to making my last moments about what I want, instead about

groveling for a few more weeks of life

Relieved. At that point, I think I was being pulled in so many different directions (daughter, etc.) that it felt nice to know what direction was

recommended

At this point in the illness, having more bad days than good days, the idea of starting hospice care came as almost a relief. It meant that I could
Jjust focus on what was important to me and reduce my pain and daily struggling. It was difficult to see my daughter react so poorly to the
recommendation, and it felt exhausting that she wanted to get a second opinion

More than feeling I saw sort of a dark tunnel which I suppose signified the end of my own life, as in, the way things look when you slowly close

your eyes

Tables 2 and 3. However, to investigate this further, we
asked students to describe any symptoms they might have
felt as Clay while participating in the VR lab. As shown in
Table 4, student were able to not only experience emotional
responses but also reported physical symptoms they
experienced as Clay such as increased heart rate, difficulty
breathing/speaking, pain, fatigue, loss of alertness, and
nausea. However, only 65.3% of students said they were
emotionally affected by “being” Clay during the VR lab.
Bellet and Maloney suggest that to be empathetic “the
physician does not have to experience the intense feelings
or emotions that grip the patient ... but only to understand
these feelings and relate to them while maintaining a sense
of self.” [29] This capacity for understanding another
person’s feelings is the foundation of the physician—patient
relationship. After completing the labs as Clay, 84.2% of
students felt like they had a better understanding of what
terminal cancer patients’ experience. Interestingly, 90.3%
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also said they thought they also had a better understanding
of what family members of a terminal cancer patient
experiences. Since empathetic responses are linked
to prosocial behaviors [30], we attempted to see if this
experience would have an impact on their clinical skills.
While we have not carried out this experiment yet, we did
ask the participants if this VR experience made them think
about the way they would approach their own clinical
skills and 92.5% of them responded yes.

In general, students responded positively to the overall
educational activity and enjoyed the addition to the medical
curriculum. On a scale of 1-5 students rated the VR lab as a
4.15 and 92.5% reported it as a valuable learning experience.
Additionally, 84% of students said they would like to see
more virtual labs incorporated into the curriculum in the
future. On the end of the course evaluations, the VR lab
was consistently ranked as one of the top three learning
experiences within the 8-week course.
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Fig.2 Responses chosen by stu- You are about to embody a man with a terminal cancer
dents prior to the start of the lab . . . . .

in response to the prompt “You diagnosis. Think about how you might feel if you were told
are about to embody a man with that you have a disease that is incurable. | would feel

a terminal cancer diagnosis. .

Think about how you might feel (check all that have applied):

if you were told that you have a

disease that is incurable Hopeful

Anxious
Empowered
Peaceful
Determined
Curious
Resigned
Angry
Helpless

Sad

Scared

o
N
o
N
o
o))
o

80 100
# of students

[N
N
o
-
N
o

160

Discussion a patient with a terminal illness and experienced his

interactions with family members and various members
In summary, we report positive effects of an immersive VR~ of the care team as he transitioned to home hospice. The
experience in which medical students virtually embodied ~ experience resulted in students’ self-reported increase in

Table 4 Examples of students’ responses that demonstrate embodiment after completion of the VR lab to the question “What, if any, symptoms
did you experience as Clay?”

What, if any, symptoms did you experience as Clay?

Affective empathy: When providers internalize the emotions, a patient feels and truly feels those emotions themselves

From hearing your own labored breath, to experiencing what physical and emotional distancing is like due to the nature of dying was something
1 hope I never forget. The experience of being in the last few hours of life and dying moved me in a way I have never felt

1 felt extreme fatigue and lack of mental alertness. I imagined things like the blue heron. It was frustrating not being able to communicate freely
and having to depend on a phone

There was constant pain that started affecting my sleep. I also felt some helplessness, especially because I could not even talk on my own any-
more. I somewhat felt like a burden to the family, who had to do a lot more for me since my functioning was limited. But I also felt comfort in
knowing I had a wife and daughters who clearly cared about me

Confusion, dissociation, and a sense of claustrophobia due to the nature of difficulty communicating through only text

1 felt as if I was really struggling with every breath that I took, especially since I could hear the scratchiness of my breath

1 experienced physical symptoms of nausea and exhaustion from the initial chemotherapy. I also experienced emotional symptoms of despair,
loneliness, and feelings of hopelessness. In the end, 1 felt spiritual symptoms of peace and calmness as I began to accept my diagnosis and
placed new value in simple things

There was a moment where I experienced a hallucination of a bird, which was startling and confusing. There were a few times where I felt like
my vision was blurred as well

Physically I felt short of breath experienced a racing heart when receiving news. Emotionally 1 felt distant and alone, largely due to the forms
of communication that I was forced to use due to my illness. It was also upsetting to be micromanaged by family who thought they knew better
than I did, it was a stressful experience

1 was surprised by the change in the color of my arms and hands as my condition progressed

I 'was in pain since my organs were shutting down. Before hospice care, 1 felt very helpless and guilty for putting my family through this. I also
didn’t feel connected spirituality. However, hospice care helped me address these concerns
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comfortability with talking about end-of-life issues. This
content is important and relevant as numerous reports have
demonstrated shortcomings in end-of-life care curricula
for medical students [31, 32]. Additionally, the impact
and credibility of the VR experience was documented in
students’ statements demonstrating plausibility, place
illusion, and embodiment. These key tenants of immersive
VR storytelling helped promote the perception that the story
was real and facilitated user empathy [25]. Empathy was
further documented through the frequent use of first-person
language in student reflections of the experience. At the
conclusion of the activity, most students reported having
a better understanding of what terminal cancer patients
experience, as well as the experience of the family. Overall
students found the activity to be a highly valuable learning
experience. Thus, within less than 30 min of class-time,
we were able to model delivering serious news, improve
student comfort with end-of-life discussions, augment
their understanding of terminal cancer patients and their
families, enhance their empathy, and potentially change their
approach to clinical skills.

Empathy is a major element of professionalism in
medicine and has been described as the most frequently
mentioned personal quality of the humanistic physician
[33]. Therefore, the erosion of students’ and residents’
humanistic attitudes during their clinical training has
been a source of concern for medical educators. Research
suggests that while most students enter training with a
high capacity for empathic engagement with patients, this
capability erodes as students enter clinical training. While
mixed data exist, several longitudinal studies report that
empathy among medical students tends to decline in the
third year of medical school [34]. Reasons for this include
an emphasis on emotional detachment and clinical neutrality,
over-reliance on technology that limits human interactions,
and inappropriate treatment of medical students [35]. Other
authors have argued that a hidden curriculum of emotional
detachment with inadequate role models have driven this
decline in empathy [36].

In a large-scale study with practicing physicians,
researchers concluded that regulating one’s emotions
through perspective-taking was pivotal to the adaptive
experience of empathy in clinical practice [37]. Thus,
curricular interventions targeting perspective-taking, such
as role-play, are likely to and have been shown to facilitate
empathy in trainees [38].

Moving perspective-taking exercises into immersive
virtual environments is a new area of research that shows
great promise and allows for engagement in experiences
which would typically be prohibitively difficult or impossible
[39]. Compared to training with people (e.g., simulated
patients, role plays, patient encounters), VR software may
be more reliable, economical, and easier to disseminate. VR
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also helps eliminates common methodological problems
such as the experimental control-mundane realism trade-
off, lack of replication, and unrepresentative sampling
[40]. The beauty of VR is it allows users to vividly and
viscerally experience any situation as if it were happening
to them from any perspective. As such, VR has been shown
to invoke empathy through a process of total embodiment
which allows users to virtually step into the shoes of others
and see the world from their perspective [12]. Similar to
our results, other studies where students virtually embodied
a patient with advanced macular degeneration and high-
frequency hearing loss demonstrated an increase in empathy,
a decrease in stereotypical biases and an impact on career
interests [19-21]. In a longitudinal study, Bailenson and
Yee [41] found that, over time, VR users change the way
they behave inside virtual environments and suggest that
the novelty of VR technology has an effect on virtual social
interactions and prosocial behaviors.

Empathy generated through the unique affordances
of virtual environments can promote prosocial behavior
when leveraged. Data has shown that even brief virtual
interventions can increase environmental awareness, reduce
racial bias, and enhance general altruistic behavior [42].
Within medicine, empathy has been linked to dutifulness
[43], and it has been reported that training physicians in
empathy can improve their communication skills [44, 45].
Data within this study further suggests that training within
virtual environments may also improve the clinical skill of
delivering serious news. Our data suggested a small but
significant increase in comfortability when talking about
end of life issues. The small change is likely due to the
fact that this was a singular brief intervention; it is likely
that a longitudinal program could have achieved a larger
response. While students reported embodying a terminal
cancer patient made them think about how they would
approach the task of breaking serious news, we have yet to
test this effect. Fisher argues that VR does not facilitate a
direct relationship between a user and an experience’s subject
in reality to achieve empathy and instead, users end up
empathizing directly with a VR designer and their presented
representations, not their subjects in lived reality [46].
Therefore, it would be interesting to challenge this perception
by combining training in virtual reality with clinical skills
practice and assessment. Future studies with standardized
patients or real patients could provide valuable insight
into the transferability of this experience. As empathy has
also been identified as a protective factor against the stress
experienced by clinicians and as a potential factor for their
well-being [47], it would also be interesting to investigate its
applicability within graduate medical education.

Finally, we acknowledge the limitations of the present
investigation and suggest some additional directions for
future research. As this was an initial pilot study, its design
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has some limitations including lack of a control group, pre-
post data, and lack of long-term follow-up. The pre-post
design was chosen because it is useful for demonstrating
the immediate impacts of a short-term program, and since
our activity only took 30 min, threats to internal validity
were unlikely. However, because the design was single
armed and lacked a control group, we cannot definitively
conclude our results were not impacted but external factors.
Students within this study only completed the first two parts
of the Clay Lab. In the third lab, users experience death as
Clay and the emotional toll on his family. At the time of
the pilot, school administration thought this component
to be too emotionally charged for our students so near
an exam. Given the emotional heaviness of this content,
we would recommend following the virtual reality with a
debrief session that includes a professional grief counselor
or psychologist. It is also important to note that within our
study, not all students reported being emotionally affected
by the experience. This was not unexpected as empathy
has been related to gender, race, ethnicity, and academic
background [48]. Since we did not collect personal
characteristics from our participants, it is likely that these
factors affected the level of engagement and response to
the VR simulation. Previous research has also shown that
VR interventions are most impactful for those who have
low levels of empathy prior to the intervention. Therefore,
stratifying students based on their initial empathy may shed
more light onto the effectiveness of this type of learning
experience. As empathy reportedly declines as students
progress through the clinical years [34], it would also be
beneficial to compare the response to the virtual reality
lab between pre-clerkship and clerkship students. Further,
we did not directly measure empathy with a validated
empathy scale; however, data suggests that self-perceptions
of empathy positively correlate with scores on the Jefferson
Scale of Empathy for Physician [49], the most commonly
used instrument for assessing empathy within medicine.
Interestingly, this paper also reported lack of congruence
between residents’ self-reported empathy and patients’
perceived empathy. This emphasizes the need for future
research that integrates VR embodiment with clinical
assessments and patient experiences. While virtual reality
is more associated with surgical and procedural training
in the clinical years; it is of value to determine if it could
also augment patient-physician interactions and humanism
within our trainees during clerkships.
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