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Abstract

Objectives: This study is aimed to assess differences in pa-
tient-centered attitudes between students using linear virtual
patients focused on the patient’s perspective and those par-
ticipating in role-play, compare satisfaction with the meth-
ods, and explore students’ perceptions.

Methods: A mixed-methods study was conducted among
third-year medical students attending a communication
course. Students were randomly allocated to either the virtual
patient or the role-play group. In total, 122 students partici-
pated. Patient-centered attitudes were assessed before and af-
ter the intervention using the Patient-Practitioner Orienta-
tion Scale. Satisfaction was measured using a 7-point
questionnaire. Six students participated in semi-structured
interviews. Quantitative data were analyzed using nonpara-
metric tests and equivalence testing, while qualitative were
analyzed using thematic analysis.

Results: No differences were observed between the groups in

patient-centered attitudes either before or after the interven-
tion. Equivalence testing indicated that outcomes for both
teaching methods fell within a predefined equivalence mar-
gin of 0.5 points on the Patient-Practitioner Orientation
Scale. Students in the role-play group reported higher satis-
faction (role-play: median 5.65, IQR = 5.00-6.09; virtual pa-
tients: median 5.06, IQR = 4.24-5.62; p = .001). Qualitative
interviews revealed that students valued role-play for inter-
personal engagement, virtual patients were appreciated for
reducing stress and supporting reflective learning.
Conclusions: Methods produced equivalent effects on pa-
tient-centered attitudes. Although students expressed a pref-
erence for role-play due to its realism, they recognized the
reflective and low-stress advantages of virtual patients. Fu-
ture research should explore hybrid approaches.

Keywords: Patient-centered care, empathy, virtual patients,

medical education

Introduction

Patient-centered care is preferred by patients and, among
other factors, improves confidence in physicians, enhances
positive lifestyle changes, and reduces symptoms, the need
for diagnostic tests, the number of hospitalizations, and
treatment costs."* Morgan and Yoder defined the concept by
taking into consideration work of several authors as “a holis-
tic (bio-psychosocial-spiritual) approach to delivering care
that is respectful and individualized, allowing negotiation of

care, and offering choice through a therapeutic relationship
where persons are empowered to be involved in health deci-
sions at whatever level is desired by that individual who is
receiving the care”.

While there is no doubt about the value of the concept,
there are still many challenges in teaching it to medical stu-
dents. The students complain about modules which are

largely focused solely on biomedical knowledge, case studies
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which are unrealistic and scarcity of positive role models.®
Simulated patients are considered the gold standard for
teaching communication, but there are limited resources
available for using them.”” Role-play exercises among stu-
dents are an older yet cost-effective method that could be a
good way to teach communication skills and are noted in lit-
erature as an effective tool for improving patient-cen-
teredness among them.'®"

In recent years, virtual patients have emerged as an alter-
native or supplementary tool in medical education, offering
flexibility, reproducibility, and scalability.’> Moreover, the
increasing diversity of their designs — including linear,
branched, and adaptive formats —requires greater clarity in
describing which type is studied.”® Linear virtual patients, in
particular, present clinical scenarios in a fixed, sequential
structure, allowing learners to follow a predetermined path-
way. They are cost-effective, their cost is constantly falling
and they are simple in preparation and the tool is rather easy
to use which makes them accessible." New methods, such as
virtual reality, show promise and have received positive feed-
back, but they are still expensive and require significant re-
sources."

While research on virtual patients is growing, studies fo-
cus on their impact on outcomes such as knowledge, skills,
satisfaction with only a little insight on their impact on doc-
tor-patient relationship." Few directly compare the effective-
ness of methods in developing patient-centered attitudes,
and even fewer specifically target the integration of the pa-
tient’s perspective into these modalities, while student atti-
tudes towards virtual patients seem rather positive.'s"”
Therefore, their potential for teaching communication skills
within patient-centered care has been underexplored.

The aim of this study was to compare the effectiveness
and students’ perception of linear virtual patients focused on
the patient’s perspective (referred as linear virtual patients
during the rest of the study) with student role-play in influ-
encing patient-centered care by changing patient-centered
attitudes among undergraduate medical students.

The research objectives included assessing differences in
patient-centered attitudes between students using linear vir-
tual patients and role-playing, comparing student satisfac-
tion with the two teaching methods, and exploring students’
perceptions of both methods through qualitative thematic
analysis.

Methods

Study design

We conducted a mixed-method study combining qualitative
and quantitative data to compare linear virtual patients and
students role-plays in teaching patient-centeredness. We
have decided to use a mixed methods study design to assess
differences in patient-centered attitudes as well as students’
experiences between groups using virtual patients and role
play in their education.
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We enrolled third-year medical students who attended a
mandatory, six-meeting communication course. The part of
the course are classes focusing on the patient’s perspective.
Students are supplied with a short, approximately 15-minute
presentation by the teacher, which included definitions of
patient-centered care, a concept of patient's perspective as
described by Silverman (divided into ideas and beliefs, con-
cerns, expectations and influence on everyday life) which is
necessary to deliver patient centered care. In the practical
part of this meeting the students are required to role-play
three cases involving patients with hypertension, each with
the same biomedical background but different perspectives.'®

Intervention procedures

We divided student groups into control and experimental
groups by a coin toss. The control group was one where the
course was organized as planned with no changes, including
role-play as a teaching method.

The intervention was to replace the role-plays during the
patient’s perspective classes with linear virtual patients cre-
ated based on the new model.

The model of virtual patients was developed and imple-
mented using the electronic case-based system. Linear virtual
patients focused on patient’s perspective were implemented
as interactive patient scenarios that presented the patient
story following the classical linear HXExIxDxRx structure.”
Each of the 3 cases that the students had access to presented
the same medical problem of hypertension with similar clin-
ical data related but from three perspectives — of the drug-
reluctant patient, of the woman who is hesitating on preg-
nancy in the future, of the man who is struggling with main-
taining a healthy lifestyle. In every case, discovering the pa-
tient’s perspective is the key to choosing a treatment the
patient will comply to - and non-compliance is a main rea-
son of uncontrolled hypertension.” The virtual cases had the
same patient stories as in the role-plays in the control group.
They were developed by one of the study authors (MP) and
are available as part of the open access clinical reasoning cur-
riculum DID-ACT.”

The parts of the patient's perspective were implemented
in the virtual patients as described below. Ideas and beliefs,
and concerns were integrated into the information-gathering
sections, while expectations and impact on life were con-
nected to the parts where the doctor provides information to
the patient (see Figure 1).

Quantitative Measures

According to the ASE (Attitude, Social influence, self-Effi-
cacy) model, human behaviors are the effects of several
factors, one of which is attitude. To measure patient-cen-
teredness, defined as patient-centered attitudes, we used the
Patient-Practitioner Orientation Scale (PPOS).?** The scale
is built up of two domains: sharing and caring. It consists of
18 questions. The respondents are asked to answer them us-
ing 6-point Likert-scale questions. The final score is calcu-
lated as the average from all answers and the higher (the)
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Figure 1. Integration of patient’s perspective into linear virtual patients based on classical linear structure (HXExIxDxRXx).

Int ] Med Educ. 2026; 17:77-89



Pers et al. ® Linear virtual patients versus student role-plays

score is, the more patient-centered the respondent is. We ob-
tained permission from the author of the scale beforehand.
The students completed the PPOS before the intervention (at
the beginning of the course) and after it (during the last meet-
ing).

To determine students’ satisfaction of the examined
method, we used an adapted questionnaire by Cook and
colleagues.” The higher the score, the higher the satisfaction,
ranging from 1 (definitely disagree) to 7 (definitely agree).
Questionnaire data were collected using LimeSurvey soft-
ware (LimeSurvey GmbH).

Qualitative Measures
All students who agreed to participate in the study were in-
vited to join the second part of the study - individual semi-
structured interviews. Participants were invited to take part
in the interviews three times using the contact information
they provided at the beginning of the study. The purpose of
this qualitative part was to deepen the understanding of the
student perspective to complement the quantitative results
from the experimental part of the study. During the inter-
views, students were asked questions to assess whether they
could define patient-oriented care in their own words, what
their feelings were about the concept, and whether they saw
this concept as important or not. Students were also asked
about their feelings and satisfaction with both methods (the
interview guide can be found in Appendix). We used the
Consolidated criteria for reporting qualitative research
(COREQ) checKlist to ensure adequate reporting of the qual-
itative part of the study.”

The interviews were recorded, transcribed verbatim and
then translated by a private company that anonymized the
data. Later, the data were analyzed using six phases of the-

matic analysis.”®

The transcripts were analyzed inde-
pendently by two researchers (MP and RK) and the initial
codes were established. Their codes were then discussed and
reviewed among the entire research team. The inductive the-
matic analysis was performed, identifying the main themes

and subthemes. All authors accepted the identified themes.

Participants

The third-year medical students were selected as potential
participants due to attending the mandatory course. The stu-
dents were divided into groups (up to 16 people) by the
dean’s office and each group was assigned with the teacher
for the course. The teachers were equipped by the authors
with all necessary information regarding the study, its aims
and the study protocol. During the first out of six meetings
students were informed of the study and invited to partici-
pate.

The Jagiellonian University Bioethics Committee’s
approval was obtained before starting the study (no:
1072.6120.214.2021 granted on 29™ of September 2021). All
students were reassured that their participation was fully vol-
untary and that declining it or resigning at any point would
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have no consequences, including obtaining or not credits for
the course. The only exclusion criterium was not obtaining
the consent to participate. All data obtained during the study,
including transcripts of recordings of the interviews, were
anonymized. Due to local bioethical committee restrictions
there were no financial incentives for the students for partic-
ipation in the interviews.

The study was conducted between October 2022 and
January 2023. We invited students to participate in the inter-
views after the course, repeating the invitation three times.
Six people agreed to take part in the interviews. The data col-
lection scheme is shown in Figure 2.

Data analysis

Data were analyzed using R statistical software (version 4.3.1;
R Foundation for Statistical Computing, Vienna, Austria)
and Statistica (version 13.3; TIBCO Software, Palo Alto, CA,
USA).

For categorical variables, differences between the
experimental and control groups were examined using the
chi-square test, with Yates’ continuity correction applied for
2 x 2 contingency tables. Fisher’s exact test was used when
expected cell frequencies were low.

For continuous variables, the normality of distributions
was assessed using the Shapiro-Wilk test, and homogeneity
of variances was evaluated with Levene’s test. As several
variables violated the assumption of normality, between-
group comparisons were conducted using the Mann-
Whitney U test.

Associations between quantitative variables were
examined using Spearman’s rank-order correlation
coefficient.

Effect sizes were estimated using Glass’s 4, calculated
with the standard deviation of the control group as the
denominator. Effect sizes were interpreted as small (< 0.30),
moderate (0.30-0.50), or large (> 0.50).

Because a lack of statistically significant differences does
not necessarily indicate equivalence, an additional
equivalence analysis was performed. The Schuirmann two
one-sided tests (TOST) procedure was applied using an
equivalence margin of A = 0.5 points on the PPOS scale.
Ninety-percent confidence intervals (CIs) for mean
differences were calculated, and equivalence was concluded
when both bounds of the interval fell within the range from
—-0.5to +0.5.

All statistical tests were two-tailed. Statistical significance
was evaluated at the .05 level. Descriptive statistics are
reported as means (SDs), medians (interquartile ranges), and
ranges, as appropriate.

Results

Two hundred third-year medical students were invited to
participate in the study. A total of 122 students (61% of the
eligible students) participated in the study and filled the
questionnaires in the first round. After the intervention we
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received 109 questionnaires (89.3% of the number of ques-
tionnaires collected in the first round). The group character-
istics are shown in Table 1.

There were no statistically significant differences be-
tween the groups in demographic characteristics.

Table 1. Demographic characteristics of participants before and
after the intervention

both before and after the intervention (Table 3).

The equivalence findings were further supported by effect
size estimates. All Glass’s A values were below the threshold
of 0.30, indicating small effects and supporting practical
equivalence between the methods. Specifically, A values
ranged from 0.08 to 0.21 before the intervention and from
0.05 to 0.16 after the intervention.

Table 2. Comparison of PPOS Total and Subscale Scores

Variabl Experimental Control )
ariable group group P Between Experimental and Control Groups Before and After the
- - Intervention
Before the intervention
Age, years, median (IQR) 21 (21-22) 21(21-21.5) .801 Experimental group Control group

Male, n (%) 27 (40.30) 30 (54.55) 104
Female, n (%) 39 (58.21) 25 (45.45)
Nonbinary, n (%) 1(1.49) 0 (0.00)

After the intervention

Age, years, median (IQR) 21 (21-22) 21(21-22) .065
Male, n (%) 24 (43.64) 27 (50.00) .632
Female, n (%) 30 (54.55) 27 (50.00)
Nonbinary, n (%) 1(1.82) 0 (0.00)

Note: Values for age are presented as medians and interquartile ranges (IQRs).
Between-group comparisons for age were conducted using the Mann-Whitney U test,
and comparisons for sex distribution were conducted using the chi-square test.

Quantitative analyses
The first round

No statistically significant differences were observed between
the experimental and control groups in the total score of the
Patient-Practitioner Orientation Scale (PPOS) or its sub-
scales (see Table 2). Between-group comparisons conducted
using the Mann-Whitney U test yielded non-significant re-
sults across all analyses. Effect sizes estimated using Glass’s A
indicated small effects for all comparisons (|A| < 0.30).

The second round

A total of 109 completed questionnaires were obtained,
representing 89.3% of the questionnaires collected in the first
round, including 55 from the experimental group and 54
from the control group. No statistically significant
differences were identified between the groups in the total
PPOS score or its subscales (see Table 2). Statistical analyses
yielded non-significant results, and effect sizes were
consistently small (|4] < 0.30).

Equivalence analysis

To further examine whether the two teaching methods could
be considered equivalent with respect to patient-centered at-
titudes, the Schuirmann two one-sided tests (TOST) proce-
dure was applied using an equivalence margin of A = 0.5
points on the Patient-Practitioner Orientation Scale (PPOS).
For all PPOS dimensions, the 90% confidence intervals (CIs)
for the mean differences between the experimental and con-
trol groups were entirely contained within the predefined
equivalence bounds of —0.5 to +0.5. These results indicate
statistical equivalence between the two teaching methods
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Variable (n=67) (n =55)

Median (IQR) Median (IQR)
First round
Sharing 4.00 (3.50-4.31) 3.88(3.50-4.13) .24
Caring 4.22 (3.89-4.62) 4.22 (4.00-4.56) .66
Total PPOS 4.12 (3.85-4.50) 4.06 (3.79-4.32) A7
Second round
Sharing 4.00 (3.38-4.50) 3.88 (3.62-4.25) 44

Caring 4.33(3.89-4.67)
Total PPOS 4.24 (3.76-4.53)

433(4.004.56) .98
4.09(3.884.29) .33

Satisfaction and correlation
A total of 106 students completed the satisfaction
questionnaire, including 55 participants from the
experimental group and 51 from the control group. The
control group reported higher satisfaction levels than the
experimental group, as indicated by a higher median score
(control group:median 5.65, IQR = 5.00-6.09; experimental
group: median 5.06, IQR = 4.24-5.62). The between-group
difference was supported by the Mann-Whitney U test
(U =1023.0, p = .001), with a moderate effect size (r = .35).
Correlation analyses did not reveal statistically
significant associations between satisfaction and any of the
Patient-Practitioner Orientation Scale (PPOS) scores,
including Sharing (r = .15, p = .12), Caring (r = .12, p = .20),
and Total PPOS (r = .14, p = .14).

Qualitative analysis

Six students (five female and one male), all aged 21, agreed to
participate in the interviews. The interviews were conducted
via MS Teams by two members of the research team (MP,
RK) in February 2023, during the mid-year break to best ac-
commodate students’ availability. The interviews lasted be-
tween 8 min 42 sec and 24 min 23 sec. Four students repre-
sented the experimental group and 2 - the control group. The
qualitative findings were grouped into three main themes: (1)
definition and concept of patient-centeredness - that de-
scribed the students’ perception of what they are being
taught. (2) students’ attitudes towards patient-centeredness
and the patient’s perspective - that described the perceived
outcomes of the intervention. (3) students’ preferences for
pedagogical methods used during the classes - that
characterize perceptions on how VPs can be incorporated
into the CST curriculum in the future. Students are referred
asAtoF.



Table 3. Equivalence Analysis of PPOS total and subscale scores between experimental and control groups
using the two one-sided tests (TOST) procedure (A = 0.5)

Variable Experimental group Control group 90% CI for P
Median (IQR) Median (IQR) mean difference (equivalence)

First round

Sharing 4.00 (3.50-4.31) 3.88(3.50-4.13) -0.32t0 -0.07 <.001

Caring 4.22 (3.89-4.62) 4.22 (4.00-4.56) -0.21t0 0.09 <.001

Total PPOS 4.12 (3.85-4.50) 4.06 (3.79-4.32) -0.24 t0 0.06 <.001

Second round

Sharing 4.00 (3.38-4.50) 3.88 (3.62-4.25) -0.33t0-0.12 <.001

Caring 4.33 (3.89-4.67) 4.33 (4.00-4.56) -0.13t0 0.20 <.001

Total PPOS 4.24 (3.76-4.53) 4.09 (3.88-4.29) -0.20t0 0.14 <.001

Definition and patient-centeredness concept perspective but everyone mentioned at least one part of it.

When asked about definition of patient-centeredness, all six All of the parts were mentioned.

students pointed out that patient-centered care is an ap-

proach where the care and treatment are individualized for “I'would say that patient-centered care is one that focuses on

the patient. Some of them also included patient’s quality of an individual approach to a given patient and takes into ac-
count factors such as the patient's personal beliefs or the

life, which is not directl tioned in the definition. How-
16, WHICR 15 not directly mentioned i the celinition. How things he is afraid of.” (Student A, female, aged 21)

ever, improving it is the point of delivering the patient-cen-

tered care: “[longer thought] Well, in my opinion, this is an approach

that is broader than just perceiving the patient as a given
T would say that patient-centered care is one that focuses on case, a given disease, but also perceiving his symptoms, his
feelings, and the impact of the disease on his life.” (Student

D, female, aged 21)

an individual approach to a given patient and takes into ac-
count factors such as the patient's personal beliefs or the
things he is afraid of.” (Student A, female, aged 21)

“First of all, from the beginning, from the beginning of coop-

Focusing on the needs of the individual, on his expectations, eration with a specific patient, both in the interview and dur-

feelings, and simply his individual situation. This is a form of ing the examination, you should focus on the patient's emo-
tions, on his current knowledge about his health condition

and ask about his expectations.” (Student E, female, aged 21)

providing medical services in which, first of all, we try to help
the patient to improve his quality of life, and not to imple-
ment specific, rigid procedures. Yes, primarily it is aimed at
individualized help for the patient.” (Student E,

Regarding the impact of the classes on students' knowledge,
female, aged 21)

there were mixed answers. Three of the students agreed that

Two persons mentioned the therapeutic relationship and let- the course had increased their knowledge on the matter:

ting the patient be involved in therapeutic decisions: “[longer thought] I think so, absolutely. These classes were in-

teresting and I think I learned a lot from them.” (Student D,

“All this should be implemented as if it were cooperation with female, aged 21)

the patient, asking about his expectations, what his goals are

in connection with the therapy, his individual goals, such that One student admitted that they had been thinking about the

it has i d hi lit life th t(..).Itisi tant . . .
it has improved his quality of life the most (...). It is importan concept based on personal experience, which confirmed

that during the entire therapeutic process you focus on
achieving goals that are also important for the patient.” (Stu-
dent E, female, aged 21)

their own beliefs:

“Well, I guess they didn't change. I mean, I had this approach.
L also had experience as a patient, also in hospitals, and I also
knew what I expected from doctors, and that's what I had,
well, I understood that everyone should be approached indi-

“That is, they pointed out that the patient's perspective
should be taken into account and the treatment should be ad-

Justed accordingly.” (Student F, male, aged 21) vidually, so during these classes, it definitely confirmed my

belief.” (Student C, female, aged 21)
None of the students mentioned all of 4 parts of patient’s

Int ] Med Educ. 2026; 17:77-89 83
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The rest disagreed:

T guess I didn't always understand that it would be neces-
sary, needed, that it was important for the patient, right?”
(Student B, female, aged 21)

Students’ attitudes towards patient-centeredness and the
patient’s perspective

In terms of an attitude towards patient-centered care and in-
cluding personal perspective into their practice, five students
presented positive attitude. They highlighted that patient-
centered care may result with increasing patients’ satisfaction
with treatment and - secondary - its effectiveness.

“I believe that it is quite important because thanks to this ap-
proach we can persuade the patient to undergo treatment, in-
crease his satisfaction with health care and, at the same time,
its effectiveness, because a patient who understands the im-
portance of treatment is more likely to comply with it.” (Stu-
dent A, female, aged 21)

“So it seems to me that there is a great demand to talk about
it during studies. And I certainly hope that in my future med-
ical work I will try to implement it in what I do. Well, as I
say, I think it is very important.” (Student F, male, aged 21)

One student had a negative attitude towards the concept but
admitted that they had started to use obtained skills which
had been demonstrated to students during the classes. The
student underlined the value of the non-verbal communica-
tion.

‘I won't say that it made me think any longer, but when it
comes to such specifics, I definitely started to learn more, later
when collecting interviews and talking to the patient. (...) I
definitely started to focus more on asking how much the pa-
tient knows at the beginning, to determine the starting point,
and also to ask at the beginning about goals, about expecta-
tions, to read the patient's facial expression, whether he has
any concerns, what his attitude towards a given topic is, and
to stop at the right moment and ask at some point what the
patient's feelings are up to that point.” (Student E, female,
aged 21)

Students were also noticing the practical aspect of using the
patient's perspective:

“Perspective can be very helpful, for example, in the sense that
you can understand the patient's fears regarding a given pro-
cedure, a given treatment, and then simply try to match the
arguments and facts to what, for example, the patient is
afraid of.” (Student D, female, aged 21)

One student pointed out that using the patient's perspective
takes more time during the consultation, which could limit
the possibility of using that concept:

I don't think it's super important to talk about all the pa-
tient's emotions and concerns very thoroughly, because it can

84

take up a lot of time that is allotted for a doctor's consulta-
tion.” (Student A, female, aged 21)

Students’ preferences for methods used during the classes
Linear virtual patients group:

One student was strongly against linear virtual patients,
which could be connected to technical difficulties.

“Honestly, I didn't like this method (...) there are several rea-
sons. One is that we had technical problems before the class,
so it was quite distracting.” (Student A, female, aged 21)

This student also didn’t think that linear virtual patients fo-
cused on patients perspective are a good tool for teaching
practical skills.

(...) I don't think they had a huge impact on our engage-
ment with the patient's perspective.
This student also believed that the alternative method would
be more engaging because of the opportunity to observe the
patient’s reaction.

“I think that classes on tablets would be much less effective
compared to scenes played by students, because during role-
playing we have to be more involved, and besides, I see that
observing the other person's reactions, even if they are not so
professionally acted, has a much better effect to remember a
given experience.” (Student A, female, aged 21)

The other three students were positive towards linear virtual
patients, one of them believes that this is a good method of
diversification but not a necessity.

[longer thought] “I think it was such an interesting diversifi-
cation of these classes and I mean, I generally like the inter-
active additions that we have during classes, so... I think it
was useful in this case, but would it be possible without it?
wouldn't we make it? I'm sure it would be good too.” [laugh-
ter] (Student D, female, aged 21)

But this student also believed that the lack of human interac-
tion makes it not a very good method.

[longer thought] “Well, in my opinion it's weak, the disad-
vantage of this method is that there is no interaction with the
other person.” (Student D, female, aged 21)

Also, this student believed that role-play is a better method.

[longer reflection] “I have a little problem with assessing this,
but it seems to me that this interaction, this student-student
wins here.” (Student D, female, aged 21)

The other student felt more comfortable with the method
and thinks that too much stress prevents students from prac-
ticing in a thoughtful way.

“The advantage of this method with tablets over the method
with simulated patients is the lower level of student stress.



“Personally, I like talking to people, so for me these classes
with actors were not very stressful, it was a nice experience. I
know that my friends from the group were rather stressed by
these types of conversations and then you don't have much
time to think about what you're doing, about the purposeful-
ness of certain questions, but you just go to your senses to sur-
vive it. However, when there were specific scenarios on these
tablets, you could simply notice them calmly, without any
stress.” (Student E, female, aged 21)

This student also advised that role-play could be a part of the
course but not the only tool.

“Well, I don't think it would replace learning on a live pa-
tient, but a system in which such cases on a tablet would cer-
tainly be good, such cases would be the first step, and then
practicing on live actors.” (Student E, female, aged 21)

The last student believed that role-play gives the opportunity
to practice to everyone, not only to the practicing student.

“That the most effective element of such work on a tablet is
that we have to fully experience some scenario ourselves and,
well, it is quite valuable. So far, it's rare at university that we
have to work through a problem ourselves from start to finish,
so these classes on tablets allow for so much freedom.” (Stu-
dent F, male, aged 21)

Role-playing group:
One student wasn't entirely convinced that role-play is supe-
rior to linear virtual patients

“And I don't know. [laughter] I guess it depends on the stu-
dents, because there are different students and most of all
they like it, no, making such scenes in front of other friends, I
don't know. It's different, I think so.” (Student B, female,
aged 21)

But this student wasn’t entirely convinced that linear virtual
patients are superior either.

[longer thought] “I guess we should try this and this and this.
[laughter] And then compare. I think why is it worse? No, it
won't be worse.” (Student B, female, aged 21)

The second student strongly advocated for role-play.

“I think so, because the person who plays the role of the pa-
tient must also focus a little to actually convey any specific
concerns to the doctor, or simply, like, well, it seems to me
that ... [longer thought] Honestly, it seems to me that it is
probably less effective, because it is an interaction with a liv-
ing person.” (Student C, female, aged 21)

Integration of Findings

The integration of quantitative and qualitative findings pro-
vides a more comprehensive understanding of how linear
virtual patient simulations and role-play sessions supported
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the development of patient-centered attitudes among medi-
cal students.

Quantitative analyses revealed no statistically significant
differences between groups in patient-centeredness, as meas-
ured by the PPOS total score and its subscales, across both
rounds of assessment. Equivalence testing confirmed that
both instructional methods achieved comparable outcomes
within a predefined margin (A = 0.5).

Students’ qualitative feedback and satisfaction ratings of-
fered additional context for interpreting these results. Alt-
hough participants in both groups reported increased aware-
ness of the patient’s perspective and communication
processes, those in the role-play group expressed higher sat-
isfaction with the learning experience, emphasizing the real-
ism, emotional engagement, and interpersonal aspects of di-
rect interaction. In contrast, students in the linear virtual
patients group valued the structured, low-pressure environ-
ment that allowed them to focus on reasoning and reflection.
Together, these findings indicate that both methods foster
similar attitudinal outcomes through distinct learning mech-
anisms: role-plays through emotional and interpersonal en-
gagement, and linear virtual patients through structured cog-
nitive reflection. The complementarity of these approaches
suggests that integrating both modalities within the curricu-
lum may enhance the overall development of patient-cen-
tered communication skills in medical education.

Discussion

This study addressed a key gap identified in the existing lit-
erature on the use of linear virtual patients for teaching pa-
tient-centered care. While previous research has primarily
focused on the impact of virtual patients on clinical reason-
ing, diagnostic accuracy, or procedural knowledge'>'®",
much less attention has been given to their potential in shap-
ing patient-centered attitudes and communication skills —
domains traditionally supported by interactive methods such
as role-play or simulated patients.*'’. Moreover, few studies
have directly compared linear virtual patients, the most ac-
cessible and cost-effective type of virtual patients, with stu-
dent role-play in this context.

Our mixed-method study was designed to explore
whether linear virtual patients can achieve comparable atti-
tudinal outcomes to role-plays while providing insights into
students’ learning experiences with both methods. Quantita-
tive analyses using the Patient—Practitioner Orientation Scale
(PPOS) showed no significant differences between groups in
either round of measurement. Equivalence testing suggested
that both methods did not differ in influencing patient-cen-
tered attitudes. These results support earlier observations
that diverse experiential learning strategies can cultivate em-
pathy and patient-centeredness in medical education.”

Patient-centeredness in general was positively received
by the students. However, none of them was able to recall all
aspects of patient-centered care, although all provided an un-
derstandable definition and could explain, in simple terms,
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the general concept. Some highlighted that patient-centered
care may improve patients’ quality of life. Even when stu-
dents expressed reservations about patient-centered care,
they acknowledged its usefulness when conducting medical
interviews or breaking bad news to patients. On the other
hand, although they had limited clinical experience, many
noted that patient-centeredness might be difficult to imple-
ment in everyday practice because it is time-consuming.
Contrary to the findings of Henschen et al. regarding stu-
dents’ perception of patient-centered care, participants in
our study were able to confront the theoretical background
of the paradigm with practice during classes. Nevertheless,
further training in clinical settings would be beneficial **

Students often tend to adopt a more doctor-centered ap-
proach and demonstrate relatively low attitudes toward pa-
tient-centered care.” From the personal experience of some
of the study authors as course instructors, many students re-
port that the communication skills and patient-centered ap-
proaches they are taught during preclinical classes some-
times do not align with what they observe during clinical
rotations. This observation is consistent with the findings of
Stratta et al. regarding empathy erosion among medical pro-
fessionals.”® Such polarization creates space for further peda-
gogical intervention — not only among students but also
within the teaching faculty. The authority of experienced
care providers does not necessarily make this task easier.
Clinical role models encountered by students are often phy-
sicians who operate in productivity-centered environments,
leaving little room for nurturing patient-centered behaviors
learned during studies. Over time, without awareness and in-
stitutional support, this dynamic may contribute to physician
burnout and reduced quality of patient care.’® Fortunately,
communication training has been shown to mitigate the risk
of empathy erosion.”

The qualitative data collected in our study sheds light on
the perspectives of the youngest generation of future
healthcare providers. Although limited, the emerging themes
may provide a more nuanced understanding of students’ at-
titudes toward the physician-patient relationship and pa-
tient-centered care.

Our findings revealed that students were rather critical of
virtual patients, pointing out drawbacks of this teaching
method for patient-centeredness training. However, they
also proposed a solution, suggesting that virtual patients
could serve as a supplement to role-playing. This indicates
that students value contact with real patients and recognize
its unique contribution to learning. Lorenzini et al. suggest
that, given the growing role of artificial intelligence (AI) and
technology in medicine, the current paradigm of shared de-
cision-making should be redefined to include the doctor, the
patient, and AL*> Properly designed Al-assisted decision-
making may help to ensure that patients’ preferences, beliefs,
and values are respected, thereby preserving their autonomy.
Ultimately, Al-supported collaboration could enhance care
quality. Nonetheless, introducing Al into clinical settings
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also carries new risks, including Al-driven paternalism.** At
the undergraduate level, however, virtual patients may sup-
port clinical and communication training as a relatively in-
expensive, accessible, and flexible tool, enabling interactive
and self-directed learning for all students.

The integration of quantitative and qualitative findings
provides a deeper understanding of how each method sup-
ports patient-centered learning. Both groups reported in-
creased awareness of the patient’s perspective and the inter-
personal aspects of communication, yet qualitative feedback
revealed distinct learning mechanisms. Students participat-
ing in role-play emphasized realism, emotional engagement,
and direct interpersonal interaction as central to their learn-
ing, whereas those using linear virtual patients appreciated
the structured, reflective environment that reduced perfor-
mance anxiety and allowed them to focus on decision-mak-
ing and perspective-taking. These findings align with previ-
ous studies suggesting that active reflection and cognitive
engagement can reinforce attitudinal change even in less in-
teractive simulation formats.'$*%*

Although both groups achieved comparable PPOS
scores, students engaged in RP reported significantly higher
satisfaction with the learning experience. This contrast un-
derscores the multifaceted nature of student engagement:
while both methods may equally support attitudinal out-
comes, role-play appears to provide a stronger affective and
motivational dimension, which contributes to perceived
learning value. Similar results have been reported in previous
studies, where students valued the emotional immediacy of
interpersonal practice even when objective outcomes were
comparable.**

Taken together, these results indicate that linear virtual
patients and role-plays foster similar levels of patient-cen-
tered orientation through distinct but complementary mech-
anisms — cognitive reflection in linear virtual patients and
emotional immersion in role-plays. This complementarity
supports the pedagogical rationale for combining structured,
technology-enhanced learning tools with interactive inter-
personal training. Such an integrative approach could opti-
mize both the reflective and empathic dimensions of com-
munication training in medical education.®

Our study is not free from limitations. First, the results
come from a single center; therefore, further studies are
needed to generalize the findings. Although we did not
demonstrate an improvement in patient-centered attitudes,
this is understandable since attitudinal change is inherently
challenging, and the method we compared (role-plays) is al-
ready widely used in communication skills training. Second,
the sample size, particularly the number of interviewed stu-
dents, was relatively small. Due to local bioethical regula-
tions, we could not offer any incentives for participation, and
recruitment occurred during a busy academic period. To
achieve full data saturation, future research should include a
larger and more diverse cohort. Third, the outcomes of the
virtual-patient classes might have been influenced by



occasional technical issues encountered during sessions. En-
suring smooth technical performance is crucial for maximiz-
ing learning outcomes, although minor glitches are often un-
avoidable. Furthermore, qualitative findings may be biased,
as students who volunteered for interviews might have been
more articulate or motivated to share their perspectives. In-
cluding students at various stages of training could provide a
more comprehensive picture. Finally, the PPOS was trans-
lated according to WHO guidelines but was not validated
prior to use. All these aspects highlight areas for further in-
vestigation.

In summary, this study helps to fill a critical gap in the
understanding of how virtual patient tools can be used to
promote patient-centeredness in medical education. Previ-
ous work has predominantly emphasized cognitive learning
outcomes, with little empirical evidence regarding attitudinal
development. By directly comparing linear virtual patients
and role-plays, our findings extend the pedagogical value of
virtual patients beyond cognitive domains, highlighting their
potential as scalable tools for fostering reflective, patient-cen-
tered thinking. Future research should further explore hybrid
educational models that combine emotionally engaging sim-
ulations with structured virtual scenarios to maximize their
impact on patient-centered communication and professional
identity formation among medical students.

Conclusion

Our findings have shown no difference between linear virtual
patients focused on patient’s perspective and students’ role-
plays in effects on patient cantered attitudes. Students were
significantly more satisfied with role-plays than virtual pa-
tients.

Qualitative analysis has shown that students understand
the concept of patient’s perspective, they feel more positive
about role-plays but see the positives of linear virtual patients
and even suggesting mixing the methods as most effective
way of using them.

Since role-plays are one of the standard methods of
teaching clinical communication these findings suggest that
the idea that linear virtual patients focused on patient’s per-
spective could serve as a substitute when holding real-time
classes is not possible or when a student is absent and needs
a way to make up the classes. It is also possible to mix the
methods during the classes to make them more engaging for
students.

We cannot recommend linear virtual patients focused on
patient’s perspective as the sole alternative method of con-
ducting classes since satisfaction was significantly higher in
the role-play group.
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Appendix

The interview guide used during collecting data

»  How would you define patient-centered care after completing the class?

o Did the class influence your knowledge on this topic?

«  What are your thoughts on patient-centered care after the class?

« Do you think the class encouraged you to reflect on patient-centered care?

o What is your attitude towards the patient’s perspective - that is, information about
their emotions, concerns, and needs? In your opinion, how important is this type of
information gathered from the patient?

o Has your approach to the patient’s perspective - that is, information about their
emotions, concerns, and needs — changed after completing the class? If yes, in what
way? If not, why not?

« Do you consider the method used during the class effective in encouraging reflec-
tion on patient-centered care and the patient’s perspective? Please address both as-
pects separately.

« Inyour opinion, what was particularly effective about this method?

« Inyour opinion, what are the weaknesses of this method?

» Do you think an alternative method (e.g., role-play or virtual cases) would be less or
more effective in encouraging reflection on person-centered care and the person’s

perspective? Please address both aspects separately.
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