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ARTICLE INFO ABSTRACT

Keywords: Aim: During objective structured clinical examinations (OSCEs), perceived empathy can be rated by medical
Behavioral empathy students, simulated patients (SPs) or external observers. This study aimed to examine how different ratings of
Correlation medical students' perceived empathy correlate with each other, as well as with measures of behavioral empathy
:teljzzi ttwns using a standardized coding system.

Simulated patient Methods: Voluntary medical students who participated to a formative OSCE self-rated their empathy using a
Observer global empathy score. SPs and an external observer rated students' perceived empathy using the Jefferson Scale

OSCE of Patient's Perceptions of Physician Empathy (JSPPPE-Patient; JSPPE-Observer) and global scores. The Verona
Coding System (VR-CoDES) captured patients' emotions and students' responses (verbal empathy). Non-verbal
behavior and five sub-behaviors were assessed via an ordinal scale (1-5). Associations were calculated using
correlation analyses.

Results: 56 medical students participated. There was no significant association between students' self-perceived
empathy and other measures of perceived empathy. Global SPs' and observer's measures of perceived empathy
as well as JSPPPE scales correlated with verbal empathy (VR-CoDES) (global p =0.27 p < .05; respectively 0.56,
p < .01), JSPPPE-P (p = 0.34, p < .05), and JSPPPE-O (p = 0.41, p < .01). Non-verbal behavior correlated with
global scores (SP p = 0.39 p < .01; observer p = 0.66, p < .01) and verbal empathy (VR-CoDES) (p = 0.38, p <
.01).

Conclusion: SPs and observers' ratings of perceived empathy using global scores as well as measurement of non-
verbal behavior are valid ways to assess medical students' behavioral empathy.

Innovation: Standardized coding systems are useful to assess which measures of medical students' perceived
empathy used in OSCEs best correlate with behavioral empathy.

1. Introduction

Empathy is considered to be crucial for the delivery of high-quality
care since it plays an important role in establishing trust in patient-
physician encounters. It helps to build trust and reduces patients' anxi-
ety and feelings of distress [1]. Ultimately, empathetic communication
improves patient outcomes, health, and compliance [2,3]. Although
there is no clear definition of empathy [4], it is commonly described as a
multidimensional construct including cognitive, affective, and behav-
ioral dimensions. Cognitive empathy consists of recognizing and un-
derstanding a person's perspectives and feelings [5]. Affective empathy

is defined as being emotionally sensitive and concerned for another
person [6]. Behavioral empathy includes verbal and non-verbal ex-
pressions of understanding, respect, and support for another person [7].
Some authors add a fourth dimension, moral empathy, a concept close to
compassion, which is an internal motivation of concern for other, and a
desire to relieve their suffering by caring and driving acts of altruism.
Measuring and assessing empathy can be challenging because of its
complexity and its multidimensional construct. Cognitive and affective
empathy is essentially measured through self-questionnaires such as the
Jefferson Scale of Physician Empathy [8] or the Interpersonal Reactivity
Index (IRI) [6]. Behavioral empathy which refers to observable actions
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of empathy in practice can be measured through different perspectives:
self-evaluation by students themselves, by patients (simulated or real),
or external observers [9-11]. Behavioral empathy can be measured via
structured observation using either global rating tools or scales, check-
lists that pay attention to both verbal empathy and non-verbal behavior.
Non-verbal behavior can be further split into five sub-dimensions: eye
contact, tone of voice, head nods, gesture, and the postural position,
which can be measured separately [12]. Finally, dyadic coding systems,
that break down conversations into coded units, can be used to assess
empathy by analyzing how emotional communication (and response to
it) unfolds between patients and students [13]. Unlike global ratings or
checklists, dyadic coding analyzes what emotions patients express and
whether and how students respond to them and uses standardized
definitions.

Few studies have examined the association between students', pa-
tients', and observers' respective ratings regarding empathy during
OSCEs and the results vary [4]. Even less studies have used verbal
measures of behavioral empathy using dyadic standardized coding sys-
tems and explored how these measures that rely on clear definitions of
emotions and responses to them relate to global perceptions of empathy
[14]. Though, this is of importance since empathy and more generally
communication is often measured using self-perceptions or examiners'
ratings. Furthermore, the association between patient-rated and
external observers' behavioral empathy is not clear [15]. External ob-
servers are not part of the encounter and what they rate is more the
conveyance of empathy than the experience of empathy. The aim of this
study was to explore which measures of medical students' perceived
empathy correlated with each other. We were especially interested in
analyzing the association between global ratings of perceived empathy
by medical students, SPs and an external observer, and measures of
behavioral empathy (verbal empathy and non-verbal behavior) using a
standardized coding system.

2. Material and method
2.1. Design and setting

This study took place at the Faculty of Medicine of the University of
Geneva, Switzerland in 2022. This Faculty offers a six-year curriculum
(three pre-clinical years and three clinical years) to ca 160 medical
students per year. Communication skills training (ten two-hour semi-
nars) on basic skills, including empathy, takes place during the second
and third pre-clinical years. During clinical years, students rotate
through various clinical clerkships of one or two months in the different
fields of medicine and follow seven two-hour seminars regarding more
complex communication issues. The undergraduate medical training
concludes with a national licensing exam, which consists of two sessions
of MCQ written exam and twelve OSCE stations in which communica-
tion is assessed.

2.2. Participants

Fourth year medical students (1st year of clinical clerkship) were
invited by email to participate to a formative OSCE at the beginning of a
two-month clerkship in primary care. Sixth year students (3rd year of
clinical clerkship) were invited by email to take part into a formative
OSCE at the end of their training, one month before the licensing exam
(August 2022). All participating students received information and gave
a written consent to the study. The study project was approved by the
University of Geneva's Ethics Committee (CUREG-MM-2022-01-07).

2.3. Development of formative OSCE
NJP created four clinical cases: two cases were designed for fourth

year students' level (subacute abdominal pain and thoracic pain), and
two other cases for sixth year students (subacute dizziness and
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headache). All four cases shared similar patient's socio-professional
characteristics, levels of worries, and sources of stress (Appendix A).

Five female simulated patients (SPs) attended a two-hour training
before every formative OSCE, to simulate a 28 to 35 years old patient (a
single scenario per patient) and responded in a standardized way to
students' queries. A special emphasis was put on the number of cues and
concerns they were expected to mention, and the way they expressed
them while describing their symptoms.

2.4. Procedure

The students attended the 18-min formative station. The student-SP
interaction was filmed. Two investigators (AH and NJP) also observed
the OSCE through the tinted glass to check the SP's performance and give
oral feedback, if desired, to the participants for learning purposes. Stu-
dents and SPs completed an on-line self-administered questionnaire with
a tablet (Qualtrics) after the formative OSCE [16].

2.5. Outcome measures

2.5.1. Global empathy

Students' self-perceived global empathy score was measured using a
1-10 ordinal scale (“How would you rate the empathy (verbal and non-
verbal) you expressed toward the patient? (circle the corresponding
number)”). SPs' perceptions of students' overall empathy were measured
using a global empathy score (1-10 ordinal scale), and the Jefferson
Scale of Patients' Perceptions of Physician Empathy (JSPPPE-P) (5 items-
1-7 Likert scale) using a French valid version in real time [5]. The per-
ceptions of an external observer regarding students' overall empathy were
measured in the same way as for SPs, using a global empathy score (1-10
ordinal scale), and the Jefferson Scale of Patients' Perceptions of
Physician Empathy (JSPPPE-O) (5 items- 1-7 ordinal scale) at distance
from the OSCE and based on recordings. The external observer (NJP)
was an experienced communication skills teacher of the Faculty of
Medicine of Geneva.

2.5.2. Behavioral empathy
Behavioral empathy included both verbal empathy and non-verbal
behavior.

- Verbal empathy

Verbal empathy was assessed using the Verona Coding Definitions of
Emotional Sequences, a dyadic coding system developed by the Verona
Network on Sequence Analysis [17,18]. This system is used to single out
concerns (defined as: “A clear and unambiguous expression of an un-
pleasant current or recent emotion where the emotion is explicitly
verbalized”) and emotional cues (defined as: “A verbal or non-verbal
hint which suggests an underlying unpleasant emotion and would
need a clarification from the health provider”). The response to these
concerns and cues by the students/physicians is coded (Appendix B).
Students' verbal empathy can be specifically considered when the stu-
dent explicitly acknowledges the affect related to SPs' cues and concerns,
explicitly expresses empathy, or acknowledges and legitimate SPs' cues
and concerns or emotions in an implicit way [19]. It included the
following categories of the Verona coding: non-explicit acknowledge-
ment, non-explicit implicit empathy, explicit affect acknowledgement,
and explicit affect empathy.

- Non-verbal behavior

Non-verbal behavior was also measured using the Verona coding
manual: it considers five non-verbal sub-behaviors that we assessed
using a rating scale (Likert scale 1-5) [20]: eye contact, facial expres-
sion, head movement, bodily posture, and tone of voice.

The filmed student-SP interactions were coded using the “The
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Observer” software [21].

2.6. Analysis

2.6.1. Coding

Verona coding: NJP and AH first coded two videos together, then
eight videos separately, followed by a comparison of their respective
coding to calibrate their coding. Cohen's Kappa coefficients, used to
check inter-coder reliability on a subsequent sample of five videos, were
excellent: 0.87 for cues/concerns and 0.80 for the students' responses.
Non-verbal behavior: after a calibration process, the estimated inter-
coder reliability, based on ten videos, was also good (Cohen's Kappa =
0.87).

2.6.2. Statistical analysis

We analyzed the frequencies of the emotional cues and emotions
expressed by the SPs and the students' responses coded on “The
Observer”. Correlations between the global empathy scores (self-eval-
uation, by the SPs and the observer), the verbal empathy scores obtained
with Verona coding manual, and the non-verbal behavior scores, were
estimated using Spearman's rank correlation coefficient, p. Statistical
analyses were performed by BC on R (R Foundation for Statistical
Computing, Vienna, Austria) Version 4.1.1 [22].

3. Results

Out of 58 students registered, 56 students participated to the
formative 18-min OSCE with a SP (26 fourth-year student — 1st year of
clinical clerkships) — females = 19 (73 %) and males = 7 (27 %); 30
sixth-year medical students (3rd year of clinical clerkships) — females =
25 (83 %) and males = 6 (17 %)). The case distribution was the
following: 16 abdominal pain, 10 thoracic pain cases, 15 headache, and
15 dizziness cases (Appendix A). Sixteen interactions required mask
wear because of the institutional requirements prevailing at the begin-
ning of 2022.

Table 1 shows the perceived global empathy scores from students,
SPs and the observer's perspectives, as well as measures of verbal
empathy and non-verbal behavior using a dyadic coding system.

Table 1
Empathy scores.

Perspectives Types of measurement Score Median (min-
N =756 max)
Mean
(SD)
Students' self- Global empathy score: ordinal ~ 7.30 7.00
assessment scale (1-10) (0.95) (5.00-9.00)
SPs' assessment Global empathy score: ordinal ~ 7.41 8.00
scale (1-10) (2.13) (2.00-10.00)
Questionnaire: JSPPPE — P 26.14 27.00
(5-35) (6.90) (9.00-35.00)
External observer’  Global empathy score: ordinal ~ 5.89 6.00
s assessment scale (1-10) (1.85) (2.00-9.00)
Questionnaire: JSPPPE — O 23.05 25.00
(5-35) (5.65) (6.00-30.00)
Behavioral Verbal empathy (Verona 1.71 2.00
empathy Coding) (1.32) (0.00-6.00)
Non-verbal behavior score 18.83 19.00
(5-25) * (2.61) (13.00-25.00)
Non-verbal behavior score 15.20 15.00
without facial expression (2.02) (10.00-20.00)
(4-20)**

" The student's total score of non-verbal behavior is measured with the Verona
Coding notation: eye contact, head movement, bodily posture and tone of voice
which have all been evaluated on a Likert scale 1-5.

™ The total score of non-verbal behavior without the facial expression item
was included in the analyses because 16 of the students were wearing a pro-
tection mask because of Covid.
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There was no or very weak evidence of a correlation between stu-
dents' self-perceived global empathy score and either SPs' or the external
observer's ratings (Table 2). Scores of global perceived empathy and
Jefferson Scales scores (JSPPPE) showed high level of correlation, for
both SPs and the observer respectively. There was also a moderate as-
sociation between SP's and the observer's perceptions of empathy,
independently from the measure used (global or JSPPE). Finally, both
the external observer's perceptions of empathy and the SPs' perceptions
of empathy were associated with verbal empathy (using the Verona
dyadic coding).

Non-verbal behavior showed the highest level of correlation with the
external observer's perceptions of global empathy and weaker evidence
with SPs' perceptions of global empathy and verbal empathy coded with
the Verona dyadic coding system (Table 3). Head movement, bodily
posture, and tone of voice were the non-verbal behaviors that correlated
the most with verbal empathy (Verona coding) or perceived global
empathy. Facial expression was also a non-verbal behavior associated
with the observer's perceived global empathy.

4. Discussion and conclusion
4.1. Discussion

The aim of this study was to explore the associations between
perceived global empathy (students' self-perception, perceptions by SPs,
and an external observer) and behavioral empathy including both verbal
empathy and non-verbal behavior using a dyadic standardized coding
system.

There was a lack of correlation between the self-perceived global
empathy and the empathy assessed by SPs or an external observer.
Studies investigating such associations in OSCE often relied on the
Jefferson-student scale (JSPE-S), which does not measure self-perceived
global or behavioral empathy during clinical encounters but self-
perceived cognitive/affective empathy. Their findings varied. Conor
et al. showed a weak but however significant correlation between SPs'
assessment of empathy during OSCE and the JSPE-S score (p =0.23,p <
.005), and no or much weaker evidence of a correlation between clinical
examiners' scores of empathy during OSCE and JSPE-S scores (p =0.14,
p < .08) [23]. Berg et al. evidenced a correlation between scores for
students' self-report JSPE of empathy and scores of the JSPPPE SP (SP's
perceptions of students' empathy) during a 10 station-OSCE taking place
at the end of the third year (p = 0.19 p < .05) [9]. A randomized study
examining the change of students' empathy after training showed that
students' self-assessment did not change between both groups, while SPs
and experts rated student's empathy as higher in the intervention group
than in the control group [24].

We found significant associations between SPs' and external
observer’ ratings, whatever the scale used (global or JSPPPE). These
findings are in line with some studies on empathy [23] or communica-
tion skills [25,26] but differ from others showing higher SPs evaluations
[27,28]. However, the timing of assessment of empathy may have
mattered in one study [28]: SPs assessed students' performance imme-
diately while external observers assessed videotaped sessions, and dif-
ferences in rating were attributed to the difference of contexts of
evaluation. The fact that SPs and external observers' scores were asso-
ciated with verbal empathy in the present study suggests that they are
valid and reliable estimators of empathy during OSCEs, even if SPs'
assessment was immediate while external observer’ measures were done
on videotaped sessions. Moreover, SPs and external observers' perspec-
tives may be seen as more complementary than superposable, especially
when the scoring process is accompanied by qualitative feedback. SPs
may be the best placed to be able to assess students' interest and
empathy in a specific context because they can feel the unseen, and
directly experience the uniqueness of the student-patient relationship
[29]. Complementarily, external observers may be more specific in
giving feedback because they are able to relate their comments to the
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Table 2
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Correlation between self-assessment, standardized patients (SP)s' and observers (Obs)’ perceptions of empathy and verbal empathy.

Student's global empathy SP global empathy score ~ Obs global empathy score ~ JSPPPE — P JSPPPE - O Verbal empathy
score (1-10) (1-10) (1-10) (SP) (Obs) (Verona)
Student's global empathy 1 0.16 0.18 0.15 0.24 0.22
score (1-10)
SP global empathy score 1 0.44** 0.88** 0.48** 0.27*
(1-10)
Obs global empathy score 1 0.57** 0.89%* 0.56**
(1-10)
JSPPPE - P (SP) 1 0.63** 0.34*
JSPPPE - O (Obs) 1 0.41%*
Verbal empathy (Verona 1
Coding)
**p value < .01, *p value < .05.
Table 3
Correlation between different measures of empathy and non-verbal behavior.
Non-verbal behavior Non-verbal behavior Non-verbal Non-verbal Non-verbal Non-verbal Non-verbal
(with facial expression) (without facial behavior behavior behavior behavior bodily behavior tone of
(5-25) expression) eye contact facial head posture voice
(5-25) (1-5) expression movement (1-5) (1-5)
(1-5) (1-5)
Self-perceived global 0.03 0.03 —0.05 0.05 —0.10 0.17 0.14
empathy score
(1-10)
SP global empathy 0.40% 0.39%* —0.05 0.28 0.35%* 0.30% 0.35**
score (1-10)
External observer 0.68%* 0.66** 0.27* 0.56** 0.52%* 0.36%* 0.51**
empathy score
(1-10)
Verbal empathy 0.35* 0.38%* 0.14 0.20 0.28* 0.27* 0.34**

(Verona Coding)

p value < .01, *p value < .05.

framework of reference used for teaching communication skills.

Finally, we could bring evidence that students' non-verbal behavior
correlated not only with verbal empathy but also with both the external
observer's and SPs' assessment of students' empathy. Head movement,
bodily posture, and tone of voice were the non-verbal behaviors which
showed the highest correlation rate with empathy. Studies have shown
that non-verbal behavior correlates with both empathy and the patients'
satisfaction [30,31]. Several studies have shown that the physician's
gaze and his/her body orientation toward his/her patient are associated
with a strong perception of clinical empathy, and a better understanding
of the information given by the physician [31-33]. Vogel et al. suggested
that non-verbal behavior is more important than verbal empathy, and is
the primary channel for conveying emotions [14]. These findings indi-
cate that non-verbal behavior is a valid indicator to assess the students'
degree of empathy. In addition, the task of evaluating medical students'
empathy could be fulfilled by SPs.

4.2. Innovation

A dyadic standardized coding system that codes both patients' ex-
pressions of emotions and students' responses to them using clear defi-
nitions offers a better and more reliable view of how empathy unfolds in
real time than global scores or checklists. Little is known about the as-
sociation between students', SPs', and observers' perceptions of behav-
ioral empathy and measures of verbal empathy using a dyadic coding
system. Even less is known about the link between these measures and
non-verbal-behavior during OSCEs. The strength of our study relied on
the inclusion of several perspectives regarding the assessment of
empathy as well as the use of a dyadic approach of emotional commu-
nication. Our results indicate that the use of SPs and external observers
are valid to measure behavioral empathy of medical students. Non-
verbal behavior is highly correlated with verbal empathy. These

finding suggest that behavioral empathy can be measured using SPs
perceptions and that non-verbal behavior should be taken into consid-
eration when assessing behavioral empathy.

There are however several limitations. First, the number of students
involved in the study was small, with a higher percentage of female
students than the gender distribution within our institution, and all
students participated on a voluntary basis. In addition, all SPS were
females. This situation could have introduced biases in our results since
gender concordance is perceived as important for relationship issues.
Satisfaction [34,35]. The external observer was an experienced teacher
in communication who also assessed both non-verbal behavior and
global empathy. We thus could not exclude that the coding processes
may have interacted with each other, although they did not take place at
the same time. However, the high inter-rater reliability of the non-verbal
behavior coding supports the assumption of a low probability of such
bias. Involving several external observers may be of interest, given the
high levels of subjectivity inherent to communication skills assessment.
Finally, the study took place in a formative OSCE setting and was based
on encounters between students and SPs. This may have created an
artificial environment which can alter the authenticity of the reactions
of both parties in contrast when compared to a real workplace assess-
ment. Finally, as the first formative OSCEs took place at the beginning of
2022, there were still institutional requirements regarding mask wear.
Analysis of the students' facial expression was not possible for 16
interactions.

4.3. Conclusion

This study confirms the use of SPs and external observers are valid to
measure behavioral empathy of medical students. Given the link be-
tween non-verbal behavior, behavioral empathy and patients' satisfac-
tion, more attention should be paid to non-verbal communication in



A. Hepner et al. PEC Innovation 8 (2026) 100452

both teaching and assessment. Fund).
CRediT authorship contribution statement Declaration of competing interest
A. Hepner: Methodology, Investigation, Formal analysis, Concep- The authors declare that they have no known competing financial
tualization, Writing — original draft. B. Cerutti: Methodology, Formal interests or personal relationships that could have appeared to influence
analysis, Conceptualization, Writing — review & editing. R. Liichinger: the work reported in this paper.
Methodology, Data curation, Conceptualization, Writing — review &
editing. N. Junod Perron: Project administration, Methodology, Acknowledgements
Investigation, Funding acquisition, Formal analysis, Conceptualization,
Writing — review & editing. We thank the students who participated to the study.
Funding

The work was funded by the Geneva Faculty of Medicine (Mimosa

Appendix A. Case description and distribution among female standardized patients (SPs)

Case Worries SP1 SP 2 SP 3 SP 4 SP5

30-35-year-old patient complaining on intermittent abdominal pain for the last 2 months Fear of endometriosis 16 0 0 0 0
Professional stress in a new job

30-35-year-old patient complaining on intermittent thoracic pain for the last 3 weeks Fear of a heart problem 0 5 0 5 0
Professional stress in a new job

30-35-year-old patient complaining on intermittent headache for the last 2 months Fear of aneurysm rupture 0 0 8 0 7
Professional stress in a new job

30-35-year-old patient complaining on intermittent diziness for the last 2 months Fear of multiple sclerosis 0 0 0 15 0

Professional stress in a new job

Appendix B. Students' answers to simulated patients' cues and concerns adapted from the VR-CoDES-P coding manual [17]
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