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Abstract 

Background For more than a decade, the literature has been dominated by the notion that medical students may 
paradoxically lose their empathy during medical school. However, medical curricula have significantly evolved, 
and the question is whether this is still the case. The present study aimed to describe the trajectories of different 
dimensions of empathy from the beginning to the end of a six-year medical curriculum and explore the influence 
of different psychosocial and health-related factors.

Methods In an open cohort design, all medical students at the University of Lausanne (Switzerland) were invited 
to complete four waves of yearly online questionnaires. Cognitive, affective, and behavioral empathy were measured 
with three validated instruments, and emotion recognition was assessed with a performance test. For each measure, 
linear mixed models including an array of psychosocial and health-related potential covariates were modelled. Differ-
ent temporal variance–covariance structures and nonlinear trajectories were tested.

Results The final sample included 3224 questionnaires completed by 1667 medical students. The cognitive 
and affective dimensions of empathy significantly increased in the first half of medical school, followed by a plateau, 
whereas behavioral empathy remained stable. For emotion recognition, a significant linear increase was observed. 
The only covariate with substantial influence was gender: students identifying as male presented similar trajectories 
of empathy and emotion recognition but with overall lower scores than students identifying as female or nonbinary.

Conclusions This study revealed significant increases in cognitive empathy, affective empathy, and emotion recogni-
tion. Developments in today’s medical curricula may have contributed to the observed increase in empathy. Future 
multisite studies are warranted to identify the features of the educational environment that impact the trajectories 
of empathy during medical school.
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Introduction
Since the seminal work of Hojat and colleagues [1] in 
2009, the decrease in empathy during medical school 
has been widely broadcasted and the belief that medi-
cal students “lose their empathy” during medical school 
has become well rooted in both the medical and medi-
cal education communities. However, after more than a 
decade of medical curriculum improvement worldwide 
regarding the relational and communicational aspects 
of patient encounters [2, 3], the time might have come 
to reexamine the trajectories of empathy during medical 
school. In 2020, a systematic review reported that, among 
the 24 cross-sectional and 6 longitudinal studies identi-
fied, 14 reported a significant decrease in empathy dur-
ing medical school, whereas the remaining 16 reported 
an increase, stability, or mixed results [4]. Some authors 
have attributed these mixed findings to geo-sociocul-
tural factors. A review indicated that US studies mostly 
reported small but significant decreases in empathy, 
whereas Far Eastern studies mostly reported small but 
significant increases in empathy [5]. Another explana-
tion could be the instruments used to measure empathy. 
A meta-analysis indeed revealed that changes in empathy 
were significant only when they were measured with the 
Jefferson Scale of Physician Empathy (JSPE [6]) [7]. One 
study even reported opposing trajectories when different 
instruments were used. Smith et al. [8] indeed found the 
decline in empathy previously described when the JSPE 
was used but reported a significant increase in empathy 
when measured with the Questionnaire of Cognitive and 
Affective Empathy (QCAE [9]). Also, using task-based 
measures in addition to self-report questionnaires, their 
results revealed that medical students’ ability to recog-
nize others’ emotional states and their sensitivity to facial 
expressions increased during medical school [8].

It is important to consider the well-recognized multi-
dimensionality of empathy. Most authors agree that it 
encompasses at least a cognitive and an affective compo-
nent, which are, respectively, the ability to recognize and 
understand others’ emotions by taking their perspective 
for cognitive empathy and a resonance with or micro-
contagion of others’ feelings for affective empathy [10]. 
Other authors add to these two dimensions a behavioral 
component of empathy, which is the ability to act accu-
rately on the basis of one’s understanding of others’ emo-
tions [11]. Using the Interpersonal Reactivity Index (IRI 
[12]), a multidimensional measure of empathy, Quince 
et al. [13] reported that different dimensions of empathy 
can follow different trajectories during medical school. 
They indeed reported a statistically significant decline 
in the affective dimension of empathy, whereas the cog-
nitive dimension of empathy remained stable [13]. They 
also observed that this decline in affective empathy was 

only significant for male students, thus highlighting the 
importance of accounting for both the multidimensional-
ity of empathy and the impact of potentially influencing 
factors.

Several factors have been shown to influence empathy 
and its trajectories, such as gender [1, 4, 14], specialty 
choice [1, 4, 14], social support [14], and psychological 
well-being [14–19]. To obtain a better understanding of 
empathy trajectories during medical school, these factors 
need to be controlled for. Moreover, identifying influenc-
ing factors would provide a better understanding of indi-
vidual differences in empathy trajectories and may offer 
avenues for interventions to prevent empathy decline 
during medical school.

The aim of the present study was to describe the tra-
jectories of different dimensions of empathy over the full 
period of medical school and explore the influence of 
different psychosocial and health factors on these trajec-
tories. This study sought to build on the same strengths 
as previous work [8, 13] by adopting a comprehensive 
framework of empathy with validated self-report ques-
tionnaires of the cognitive, affective, and behavioral 
components of empathy as well as a test of emotion rec-
ognition to include a measure that does not rely on self-
reports. Moreover, it complements existing literature by 
(1) covering an entire six-year curriculum, (2) including 
a large sample, (3) formally testing possible nonlinear tra-
jectories of empathy, and (4) investigating the influence 
of psychosocial and health-related factors. Such studies 
revisiting empathy trajectories during medical school 
are currently needed to maybe start deconstructing the 
notion of medical students’ empathy loss. Indeed, medi-
cal curricula constantly evolve, and the efforts made dur-
ing the last two decades to improve communication skills 
training [2, 3] might hopefully have impacted the devel-
opment of empathy during medical school.

Method
Design
This longitudinal study used data collected in an open 
cohort design for the ETMED-L project [20]. In each of 
the four data collection waves (March 2021, November 
2021, November 2022, and November 2023), medical 
students from all curriculum years (1 to 6) were included 
(except for the last data collection wave, in which first-
year students were excluded to prioritize multiple partic-
ipation). Students’ longitudinal participation was tracked 
using their university email address. Then, data were 
organized according to curriculum years (instead of data 
collection waves) before applying Linear Mixed Models 
(LMMs). LMM is a statistical method that extends stand-
ard linear regression to account for both fixed effects, 
which represent overall population-level trends, and 
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random effects, which capture individual-level variabil-
ity. In the context of repeated measures, LMMs are par-
ticularly useful as they model the correlations between 
repeated observations within the same subject, allow-
ing for a more accurate analysis of within-subject and 
between-subject differences over time. Moreover, LMMs 
were chosen because they effectively accommodate lim-
ited and discontinuous data, providing a reliable way to 
estimate the longitudinal trajectories of empathy across 
the complete six years of medical education, even if 
assessments were conducted at a maximum of four time 
points for each participant [21].

Data collection
At each of the four data collection waves, all medical 
students matriculated at the University of Lausanne in 
Switzerland, excluding external exchange students, were 
invited to complete an online questionnaire investigat-
ing mental health and interpersonal competence [22]. 
Completing the online questionnaire took about one 
hour, and students were compensated with 50 CHF (~ 50 
USD) for each completed questionnaire. The Cantonal 
Research Ethics Committee—Vaud (Commission can-
tonale d’éthique de la recherche sur l’être humain – Vaud 
[CER-VD]) approved the project (project number 2020–
02474), and all participants provided written informed 
consent. At the end of the questionnaire, contact infor-
mation for mental health help services was provided if 
students felt the need to seek support.

Measures
Empathy and emotion recognition
To adopt a more comprehensive framework of empathy, 
we used five measures from three validated instruments 
as well as an emotion recognition test described in more 
details in the published study protocol [20]. First, we 
assessed empathy with the widely used Jefferson Scale of 
Physician Empathy—Student Version (JSPE-S [6]), which 
was developed to measure medical students’ orientations 
or attitudes toward empathic relationships in the context 
of patient care [6]. Second, the validated French version 
of the Questionnaire of Cognitive and Affective Empa-
thy (QCAE [9, 23]) was used as a more multidimensional 
measure of empathy assessing separately cognitive and 
affective empathy. For assessing behavioural empathy, 
the observation of interactions with patients would have 
been ideal, but these kinds of data would have been dif-
ficult to obtain. After careful examination of existing self-
reported instruments, we found that the validated French 
version of the Ability to Modify Self-Presentation Scale 
(AMSP [24, 25]) could be a proxy to measure a behavioral 
dimension of empathy, as it assesses the ability to modify 
one’s behaviours according to the social situation at hand. 

Finally, we used the Geneva Emotion Recognition Test 
– Short Form (GERT-S [26]) to measure emotion recog-
nition accuracy. Indeed, empathy has traditionally been 
assessed through self-report questionnaires, but there are 
also well-validated performance-based tasks that evaluate 
the ability to recognize emotions in individuals depicted 
in pictures or short videos [27]. The GERT-S presents 42 
video clips of actors expressing one out of 14 emotions 
while saying pseudolinguistic sentences. The final score 
of the test is the number of emotions correctly recog-
nized by the participants. These types of emotion recog-
nition tasks have been found to have a significant, though 
modest, correlation with self-reported measures of both 
cognitive and affective empathy (Murphy and Lilienfeld, 
2019), suggesting that while the ability to recognize oth-
ers’ emotions is linked to both understanding and reso-
nating with others’ emotions, they also capture aspects of 
emotional processing that go beyond these dimensions.

Psychosocial and health‑related covariates
Four sociological covariates were examined: identifying 
as male (gender identity recoded as 1 for male and 2 for 
female or nonbinary), parental education (the number of 
parents with a college or university degree), relationship 
status (1 for having a partner and 0 for not), and social 
support. Social support was evaluated using the average 
score from two questions adapted from the Swiss House-
hold Panel survey [28]: “If necessary, in your opinion, to 
what extent can someone provide you with practical help, 
this means concrete help or useful advice, if 0 means "not 
at all" and 10 "a great deal"?” for practical support and “To 
what extent can someone be available in case of need and 
show understanding, by talking with you for example, if 
0 means "not at all" and 10 "a great deal"?” for emotional 
support.

In terms of psychological covariates, we assessed 
whether participants had consulted a psychotherapist in 
the past year (1 for yes, 0 for no) and their coping strate-
gies. The French version of the coping section from the 
Euronet questionnaire [29, 30] was utilized to evaluate 
three types of coping strategies: emotion-focused, prob-
lem-focused, and help-seeking [31]. Moreover, mental 
health and burnout indicators were included. For mental 
health, the Center for Epidemiological Studies-Depres-
sion [32] was used to measure depression symptoms, and 
the State-Trait Anxiety Inventory [33] was used for anxi-
ety symptoms. Additionally, the emotional exhaustion, 
cynicism, and academic efficacy (reversed) dimensions of 
burnout were assessed with the Maslach Burnout Inven-
tory Student-Survey [34].

Lastly, two health-related covariates were assessed: 
physical activity (measured in hours per week) and self-
reported health satisfaction (“Are you satisfied with your 
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health?” rated on a scale from 1 for very unsatisfied to 5 
for very satisfied).

Statistical analysis
To investigate the longitudinal trajectories of empathy 
during medical school, separate LMMs were modelled 
for each empathy and emotion recognition measure, with 
curriculum year and covariates as fixed effects. Specifi-
cally, the fixed effects account for the systematic varia-
tion associated with changes across the curriculum years 
and control for potential confounding factors. Addition-
ally, random intercepts were incorporated at the student 
level to account for the correlation between repeated 
measures within the same student while considering the 
inherent variability between students. Restricted maxi-
mum likelihood was utilized to obtain unbiased estimates 
of variance and covariance parameters [35, 36]. Further-
more, two different temporal variance–covariance struc-
tures (Autoregressive Covariance Structure of AR1 and 
Autoregressive/Moving Average Covariance Structure 
of ARMA1.1) were tested to potentially account for the 
temporal spillover of empathy and emotion recognition, 
with the best fitting model being selected via likelihood 
ratio tests. The nonlinear trajectories of empathy and 
emotion recognition were subsequently tested by includ-
ing the time as quadratic or cubic. The best-fitting model 
was selected via likelihood ratio tests and presented as 
the final model. Standardized β values are reported for 
estimating effect sizes, with values ranging from 0.10 to 
0.29 being considered as small, those from 0.30 to 0.49 as 

medium, and values of 0.50 or higher as large effect sizes 
[37].

To explore significant differences between specific time 
points, pairwise comparisons to each preceding year 
were additionally conducted with Holm-Bonferroni cor-
rections to account for multiple comparisons. However, 
unlike LMMs, these comparisons do not account for the 
correlation between repeated measures within the same 
student and are thus a less accurate representation of lon-
gitudinal trajectories.

The highest missing rate at the item level was 0.59% 
(AMSP items). It has been shown that much gain from 
multiple imputation is unlikely when missing rates are 
lower than 5% [38]. As a result, if fewer than 20% of the 
items in an instrument were missing, those items were 
replaced with mean scores. However, if 20% or more of 
the items were missing, the total score for the instrument 
was deemed missing, and these missing values were then 
handled in the LMMs with full information maximum 
likelihood. All the analyses were run in Stata version 17 
[39] and R version 4.2.2 [40], and p values < 0.05 were 
considered significant.

Results
Sample
Figure  1 presents the flow chart of the study participa-
tion. After exclusion of the students who gave a wrong 
answer to at least one of the two attention questions (e.g., 
“In order to check your attention, please answer ‘Slightly 
agree’ to this question.”), scored implausibly low on the 

Fig. 1 Participation flow chart for each data collection wave. Note that in wave 4, first-year students were not eligible for participation. 
GERT-S = Geneva Emotion Recognition Test – Short form
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GERT-S, or encountered technical issues, each data col-
lection wave included respectively 885, 1032, 1049, and 
812 answered questionnaires, which represented 49.36%, 
57.56%, 58.51%, and 45.29% of each wave’s eligible stu-
dents. From those, we excluded 169 repeat students to 
have only linear curriculum trajectories as well as 15 stu-
dents who had missing data on all the variables of inter-
est across all the data collection waves. Consequently, the 
final sample included 1667 medical students who filled in 
a total of 3224 questionnaires.

The medical students in our final sample were between 
17 and 49  years old, with a mean age of 21.80  years 
(standard deviation = 3.09) at first participation. Among 
them, 67.19% self-identified as female, 0.84% self-iden-
tified as nonbinary, and 31.97% as male, which aligns 
with the gender distribution typically seen in the Laus-
anne Medical School. Half of the medical students had a 
partner (52.37%), and the majority had one (21.66%) or 
two (53.57%) parents with higher education (college or 
university diploma). An important proportion of the stu-
dents, 23.88%, indicated having consulted a psychothera-
pist in the last 12  months, which is more than twice as 
much as the corresponding rates in the general popula-
tion of similar ages (9% for the 15–24 years old and 11% 
for the 25–34 years old [41]).

Trajectories of empathy and emotion recognition
The results of the LMMs modelling empathy trajectories 
from the first to the sixth year of medical school are dis-
played in Table  1. For the JSPE-S, the cognitive dimen-
sion of the QCAE, and the affective dimension of the 
QCAE, we observed a significant general increase over 
the curriculum year (standardized β [std. β] = 0.21, 0.05, 
and 0.06, respectively), taking a nonlinear concave shape 
(std. β = -0.16, -0.04, and -0.03, respectively). However, 
the pairwise comparisons to each preceding year dis-
played in Table 2 indicate that the shape of the empathy 
trajectories might be one of significant increase followed 
by a plateau. Indeed, we observed significant increases 
in JSPE-S scores from year 1 up to year 4, followed by 
a plateau, with no significant changes from year 4 to 6. 
For both the cognitive and affective dimensions of the 
QCAE, we observe a single significant increase from year 
2 to year 3, followed also by a plateau with no significant 
changes between year 3 and 6. For the behavioral dimen-
sion of empathy measured with the AMSP, the curricu-
lum years had no significant impact, indicating a stable 
trajectory. Finally, the emotion recognition test (GERT-S) 
results followed a linear trajectory of significant increase 
(std. β = 0.20), and pairwise comparisons to each previous 
year revealed significant increases from year 2 up to year 
5. The trajectories’ effect sizes are small for the JSPE-S 

and the GERT-S and even smaller for the cognitive and 
affective dimensions of the QCAE.

Influence of psychosocial and health‑related covariates
As shown in Table  1, several covariates significantly 
influenced different measures of empathy and emo-
tion recognition. Nevertheless, identifying as male was 
the only covariate with an absolute average effect size 
large enough to be considered small (absolute average 
β = 0.13). Compared with the students identifying as 
female or nonbinary, the students identifying as male had 
lower scores on the JSPE-S, QCAE (both cognitive and 
affective), and GERT-S, whereas the reverse was observed 
for the AMSP, with students identifying as male having 
higher scores than students identifying as female or non-
binary. Note that the interaction effect between gender 
identification and curriculum year was also investigated 
and was never significant, indicating that even if stu-
dents’ level of empathy varied according to their gender 
identification, the slopes of the trajectories were similar. 
All other covariates had absolute average effect sizes that 
were too low to even be considered as small.

Discussion
This study aimed to offer an up-to-date insight into 
empathy trajectories in today’s undergraduate medical 
education. Its results do not confirm the widely broad-
casted decline in empathy during medical school. Among 
the five included instruments measuring different dimen-
sions of empathy and emotion recognition, none followed 
a decreasing trajectory. On the contrary, this study shows 
a general enhancement in cognitive and affective empa-
thy, especially in the first curriculum years, and a steady 
improvement in emotion recognition abilities. Behavioral 
empathy, on the other hand, remained relatively stable 
during medical school.

The present study is not the first to show an 
improvement in empathy during medical school [4, 
8], but its results contradict those reported in previ-
ous studies using the JSPE [7]. These differences might 
be due to geo-sociocultural factors such as differences 
in the conceptualization of empathy, different ways to 
promote empathy, and differences in the educational 
environment, resources and logistics within a given 
medical school. Nevertheless, in the present study, 
an increase was observed across different measures 
and different dimensions of empathy. Importantly, 
the measure that shows the most consistent increase 
across time is the emotion recognition test (GERT-S). 
This test does not rely on self-reports and could be 
considered a more reliable estimate of the students’ 
actual abilities, which strengthens our findings that 
the students tended to become more empathic during 



Page 6 of 10Carrard et al. BMC Medical Education          (2025) 25:534 

Ta
bl

e 
1 

Li
ne

ar
 m

ix
ed

 m
od

el
s 

of
 e

m
pa

th
y 

tr
aj

ec
to

rie
s 

in
cl

ud
in

g 
ps

yc
ho

so
ci

al
 a

nd
 h

ea
lth

-r
el

at
ed

 c
ov

ar
ia

te
s

Si
gn

ifi
ca

nt
 p

-v
al

ue
s 

ar
e 

in
di

ca
te

d 
in

 b
ol

d

St
d 

St
an

da
rd

iz
ed

, J
SP

E-
S 

Je
ffe

rs
on

 S
ca

le
 o

f P
hy

si
ci

an
 E

m
pa

th
y 

St
ud

en
t v

er
si

on
, Q

CA
E 

Q
ue

st
io

nn
ai

re
 o

f C
og

ni
tiv

e 
an

d 
A

ffe
ct

iv
e 

Em
pa

th
y,

 A
M

SP
 A

bi
lit

y 
to

 M
on

ito
r S

el
f-P

re
se

nt
at

io
n,

 G
ER

T-
S 

G
en

ev
a 

Em
ot

io
n 

Re
co

gn
iti

on
 Te

st
 

Sh
or

t. 
R2  in

di
ca

te
s 

th
e 

pe
rc

en
ta

ge
 o

f v
ar

ia
tio

n 
ac

co
un

te
d 

fo
r b

y 
th

e 
fix

ed
 c

om
po

ne
nt

 o
f t

he
 m

od
el

, c
on

di
tio

na
l  R

2  re
pr

es
en

t t
he

 p
er

ce
nt

ag
e 

of
 v

ar
ia

tio
n 

ex
pl

ai
ne

d 
by

 b
ot

h 
th

e 
fix

ed
 a

nd
 ra

nd
om

 c
om

po
ne

nt
s, 

in
tr

ac
la

ss
 

co
rr

el
at

io
n 

co
effi

ci
en

t (
IC

C)
 re

fle
ct

s 
th

e 
pr

op
or

tio
n 

of
 to

ta
l v

ar
ia

nc
e 

at
tr

ib
ut

ed
 to

 d
iff

er
en

ce
s 

be
tw

ee
n 

st
ud

en
ts

. S
ta

nd
ar

di
ze

d 
βs

 b
et

w
ee

n 
0.

10
–0

.2
9 

ar
e 

co
ns

id
er

ed
 s

m
al

l, 
th

os
e 

be
tw

ee
n 

0.
30

–0
.4

9 
ar

e 
co

ns
id

er
ed

 
m

ed
iu

m
, a

nd
 th

os
e 

0.
50

 o
r g

re
at

er
 a

re
 c

on
si

de
re

d 
la

rg
e 

eff
ec

t s
iz

es
 [3

7]

JS
PE

‑S
Q

CA
E‑

Co
gn

iti
ve

Q
CA

E‑
A

ffe
ct

iv
e

A
M

SP
G

ER
T‑

S

Pr
ed

ic
to

rs
st

d.
 β

B
p

st
d.

 β
B

p
st

d.
 β

B
p

st
d.

 β
B

p
st

d.
 β

B
p

(In
te

rc
ep

t)
.1

7
87

.1
1

 <
 .0

01
.0

6
50

.1
6

 <
 .0

01
.0

2
23

.6
1

 <
 .0

01
.0

3
18

.7
3

 <
 .0

01
-.0

4
28

.3
5

 <
 .0

01
Cu

rr
ic

ul
um

 y
ea

r
.2

1
4.

72
 <

 .0
01

.0
5

0.
95

 <
 .0

01
.0

6
0.

64
.0

01
-.0

3
-0

.0
9

.1
10

.2
0

0.
51

 <
 .0

01
Cu

rr
ic

ul
um

 y
ea

r^
2

-.1
6

-0
.5

2
 <

 .0
01

-.0
4

-0
.1

1
.0

02
-.0

3
-0

.0
6

.0
19

Id
en

tif
yi

ng
 a

s 
m

al
e

-.0
8

-1
.5

0
.0

01
-.1

1
-1

.5
5

 <
 .0

01
-.2

3
-2

.7
7

 <
 .0

01
.0

6
0.

68
.0

08
-.1

8
-1

.6
1

 <
 .0

01
Pa

re
nt

al
 E

du
ca

tio
n

-.0
1

-0
.1

0
.6

58
.0

1
0.

11
.5

55
.0

2
0.

14
.3

09
.0

3
0.

15
.2

50
.0

7
0.

38
.0

01
H

av
in

g 
a 

pa
rt

ne
r

.0
4

0.
77

.0
11

.0
1

0.
09

.6
84

.0
2

0.
18

.2
59

.0
5

0.
49

.0
04

.0
3

0.
23

.1
32

So
ci

al
 s

up
po

rt
.0

8
0.

38
 <

 .0
01

.0
4

0.
15

.0
12

.0
6

0.
18

 <
 .0

01
.0

2
0.

05
.2

65
.0

8
0.

17
 <

 .0
01

Ps
yc

ho
th

er
ap

is
t c

on
su

lta
tio

n
.0

4
0.

80
.0

24
.0

5
0.

76
.0

02
.0

2
0.

26
.1

70
.0

3
0.

41
.0

42
-.0

1
-0

.1
2

.5
01

Em
ot

io
n-

fo
cu

se
d 

co
pi

ng
.0

3
0.

07
.1

48
-.0

2
-0

.0
3

.4
34

.1
7

0.
24

 <
 .0

01
.0

0
0.

00
.9

90
.0

2
0.

02
.3

51

Pr
ob

le
m

-fo
cu

se
d 

co
pi

ng
.0

5
0.

27
.0

01
.1

3
0.

49
 <

 .0
01

.0
2

0.
07

.1
11

.0
7

0.
21

 <
 .0

01
.0

1
0.

03
.4

43

H
el

p-
se

ek
in

g 
co

pi
ng

.0
4

0.
13

.0
27

.0
5

0.
12

.0
05

.1
1

0.
21

 <
 .0

01
-.0

1
-0

.0
1

.7
63

-.0
4

-0
.0

6
.0

50

D
ep

re
ss

iv
e 

sy
m

pt
om

s
.0

3
0.

02
.2

87
.0

6
0.

03
.0

14
.0

8
0.

04
 <

 .0
01

.0
0

0.
00

.9
31

.0
0

0.
00

.9
43

A
nx

ie
ty

 s
ym

pt
om

s
-.0

5
-0

.0
4

.0
69

-.0
7

-0
.0

4
.0

08
.1

1
0.

05
 <

 .0
01

-.1
6

-0
.0

7
 <

 .0
01

-.0
2

-0
.0

1
.4

45

Bu
rn

ou
t-

Em
ot

io
na

l e
xh

au
st

io
n

.0
6

0.
10

.0
09

.0
1

0.
02

.5
16

.0
1

0.
01

.4
82

.0
6

0.
06

.0
12

-.0
2

-0
.0

1
.4

49

Bu
rn

ou
t-

Cy
ni

ci
sm

.0
0

0.
01

.8
29

.0
0

-0
.0

1
.8

17
-.0

3
-0

.0
3

.1
56

.0
4

0.
05

.0
37

.0
0

0.
00

.9
24

Bu
rn

ou
t-

A
ca

de
m

ic
 e

ffi
ca

cy
.0

8
0.

16
 <

 .0
01

.0
9

0.
13

 <
 .0

01
.0

2
0.

03
.2

14
.1

5
0.

16
 <

 .0
01

-.0
4

-0
.0

3
.1

13

Ph
ys

ic
al

 a
ct

iv
ity

.0
1

0.
04

.4
64

-.0
2

-0
.0

5
.2

83
-.0

2
-0

.0
3

.3
11

.0
6

0.
12

 <
 .0

01
.0

0
0.

00
.8

80

Sa
tis

fa
ct

io
n 

w
ith

 h
ea

lth
.0

0
-0

.0
4

.7
69

-.0
3

-0
.1

9
.0

70
.0

4
0.

25
.0

02
-.0

3
-0

.1
5

.0
71

-.0
1

-0
.0

5
.5

19

N
in

di
vi

du
al

s
16

58
16

64
16

64
16

58
16

62

N
ob

se
rv

at
io

ns
32

05
32

13
32

13
32

04
32

07

σ2
33

.2
8

14
.8

7
8.

56
10

.7
9

8.
05

τ 00
 in

di
vi

du
al

s
36

.6
9

26
.3

4
14

.2
6

12
.6

6
8.

79

IC
C

.5
2

.6
4

.6
2

.5
4

.5
2

M
ar

gi
na

l  R
2

.1
2

.0
7

.2
3

.0
8

.0
9

Co
nd

iti
on

al
  R

2
.5

8
.6

6
.7

1
.5

8
.5

6

A
IC

c
22

,0
66

.3
1

20
,0

15
.2

8
18

,2
03

.2
8

18
,4

22
.0

2
17

,6
64

.3
7



Page 7 of 10Carrard et al. BMC Medical Education          (2025) 25:534  

their medical school. Medical curricula have signifi-
cantly changed in recent decades, and communication 
skills training has become a central part of medi-
cal education (see [42] for a detailed example). Our 
results indicate that improvement in empathy mainly 
occurs in the first three years of the six-year curricu-
lum, suggesting that these first years are pivotal times 
for the development of interactional skills. At our uni-
versity, a range of courses designed to foster empathy 

and enhance interaction skills in medical students 
have been integrated throughout the entire medical 
curriculum, including in the earlier years [42]. The 
improvement in empathy in the first years of medi-
cal school observed in our study might indicate the 
effect of such teaching. The results of the present 
study show a plateau during the last years of the cur-
riculum, which corresponds to medical students’ entry 
into clinical work [1]. Encountering the complexities of 

Table 2 Descriptive statistics of students’ empathy per curriculum year and comparisons to previous years

Significant p-values are indicated in bold. Comparisons to previous years were adjusted for multiple comparisons using the Holm-Bonferroni method

JSPE-S Jefferson Scale of Physician Empathy Student version, QCAE Questionnaire of Cognitive and Affective Empathy, AMSP Ability to Monitor Self-Presentation, 
GERT-S Geneva Emotion Recognition Test Short form

N %Missing Mean SD Min Max Comparison to previous year:  
z (SE) p‑value

JSPE-S

 Year 1 574 0.69 101.71 9.98 65 126

 Year 2 448 0.22 105.26 8.40 74 125 7.67 (0.43)  < .001
 Year 3 579 0.69 107.76 8.28 79 127 5.85 (0.39)  < .001
 Year 4 545 0.55 108.85 7.92 67 130 2.44 (0.37) .044
 Year 5 602 0.17 108.48 7.92 77 126 -0.70 (0.36) .499

 Year 6 458 1.08 108.55 8.58 76 127 -1.15 (0.39) .499

QCAE-Cognitive

 Year 1 578 0.00 57.36 6.69 35 76

 Year 2 449 0.00 57.56 7.00 36 76 1.30 (0.30) .585

 Year 3 583 0.00 58.79 6.57 34 76 3.14 (0.26) .008
 Year 4 548 0.00 58.38 7.19 33 76 -0.79 (0.25) .585

 Year 5 603 0.00 58.85 6.63 35 76 1.21 (0.24) .585

 Year 6 463 0.00 58.74 6.52 36 76 -1.48 (0.26) .553

QCAE-Affective

 Year 1 578 0.00 33.86 5.82 15 47

 Year 2 449 0.00 33.90 5.54 17 48 1.37 (0.23) .679

 Year 3 583 0.00 34.58 5.57 16 48 2.66 (0.20) .039
 Year 4 548 0.00 34.67 5.49 20 48 0.35 (0.19) 1.000

 Year 5 603 0.00 34.92 5.44 15 48 0.10 (0.19) 1.000

 Year 6 463 0.00 34.87 5.34 18 48 0.17 (0.20) 1.000

AMSP

 Year 1 574 0.69 23.51 5.27 10 35

 Year 2 448 0.22 22.80 5.29 5 35 -3.68 (0.24) .001
 Year 3 579 0.69 23.03 5.06 5 35 0.90 (0.22) .989

 Year 4 544 0.73 22.79 4.95 9 35 -0.98 (0.20) .989

 Year 5 602 0.17 23.05 4.93 9 35 1.78 (0.20) .303

 Year 6 458 1.08 23.25 4.89 0 35 -0.30 (0.22) .989

GERT-S

 Year 1 575 0.52 29.14 4.18 18 38

 Year 2 446 0.67 29.49 4.20 17 38 1.44 (0.22) .299

 Year 3 581 0.34 30.24 4.04 18 40 3.43 (0.20) .002
 Year 4 545 0.55 30.81 4.29 17 40 2.89 (0.19) .012
 Year 5 603 0.00 31.45 3.93 17 41 3.54 (0.18) .002
 Year 6 460 0.65 31.34 4.37 17 42 1.05 (0.20) .299
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clinical practice has previously been incriminated as 
the source of a drop in empathy. However, the present 
study’s results indicate that medical students’ empathy 
withstood these difficulties and remained stable in the 
second half of the curriculum. Additionally, the pla-
teau observed in the present study may reflect a stand-
ard learning curve, where improvement in empathy is 
observed up to a maximum that cannot easily be sur-
passed for the time being.

Behavioral empathy was the only measure that 
showed stability over time. In the present study, the 
ability to modify one’s behavior according to the social 
situation at hand (measured via the AMSP) was used 
as a proxy of behavioral empathy, which is usually 
defined as the ability to act accurately on the basis of 
one’s understanding of others’ emotions [11]. Given 
that it does not follow the same trajectory observed 
in the other empathy measures, this proxy might not 
totally measure the behavioral pendant of empathy and 
rather something related to self-monitoring abilities 
(as the AMSP instrument was originally created for). 
Any conclusion regarding behavioural empathy trajec-
tories during medical school should be withheld until 
further studies explore other measures of this concept, 
the most pertinent being the observation of empathic 
behaviours during actual interactions.

The present study explored different psychosocial 
and health-related factors that could influence empa-
thy trajectories, such as gender, parental education, 
social support, coping strategies, mental health, or 
physical activity. The results show that the influence of 
most of these factors on empathy trajectories was not 
substantial, which is surprising given that past stud-
ies have attested of the influence of several factors on 
empathy [14]. Gender identification was the only fac-
tor that had a substantial influence on the trajectories 
of empathy, with small effect sizes. We indeed observed 
that students identifying as male generally had lower 
trajectories of empathy (cognitive and affective) and 
emotion recognition than did students identifying 
as female. This gender difference in levels of empathy 
has been extensively reported in past studies and has 
been attributed to biological predispositions or socio-
cultural influences [43]. By accounting for a large array 
of potentially influential factors, the present study 
ensured a less biased estimation of empathy trajecto-
ries, but the most influential factors might be those not 
included: the factors pertaining to the educational envi-
ronment. As a single-site study, the specific influence of 
the educational environment could not be analysed and 
is possibly the most determinant factor of medical stu-
dents’ empathy trajectories. Future multisite studies are 
needed to confirm this hypothesis.

Limitations
This study has several limitations that need to be men-
tioned. Although a more comprehensive approach to 
empathy is proposed by encompassing its cognitive, 
affective, and behavioral dimensions, as well as emotion 
recognition, the present study cannot claim to cover all 
aspects of this multifaceted and complex concept. Indi-
viduals with more socioeconomic and health issues are 
known to be less likely to participate in cohort studies 
[44] and might be underrepresented in our sample. Thus, 
despite a good response rate, empathy trajectories could 
differ among students who did not volunteer for the 
study. The longitudinal design, the analysis strategy (ran-
dom-effects analysis), and the fact that multiple cohort 
(in terms of participation year) are represented at each 
analyzed time point have likely limited cohort effects, 
but these effects cannot be totally ruled out. The pres-
ence of a learning effect for the GERT-S cannot be com-
pletely dismissed. Nevertheless, learning effects for such 
a test from one year to the next are likely insignificant, 
and when looking solely at the students who participated 
once (and who thus could not have a learning effect), we 
could observe that students in more advanced curricu-
lum years still had higher GERT-S scores than those in 
earlier curriculum years did.

Conclusion
The potential decrease in empathy during medical school 
has been largely broadcasted and raised awareness on 
the need for more interpersonal skills training. Since 
then, medical curricula have significantly evolved in that 
regard and might now be an environment more favour-
able to the development of interactional skills. Updated 
insights into the current status of medical students’ 
empathy trajectories are thus needed. The present study 
indicates that empathy improves during medical school 
even when multiple dimensions of empathy are consid-
ered with different instruments, including an emotion 
recognition test that is not self-reported. Our results 
further warrant additional studies on the educational 
environment to identify the factors that most strongly 
influence medical students’ empathy trajectories.
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