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Abstract
Empathy in medical students is receiving increasing attention as it is fundamental to build and develop a functional patient-
physician relationship. When looking at its determinants, demographic and academic factors seem to concur in shaping 
empathy in this population. Although data show strong gender differences and changes in empathy throughout medical 
school, it is not clear the direction of these changes and whether gender and curriculum features modulate them. This lon-
gitudinal study examined changes in empathy and explored gender differences throughout the medical school. Four con-
secutive cohorts of Italian medical students (N = 336) completed the Jefferson Scale of Empathy – Student (JSE-S) and the 
Interpersonal Reactivity Index (IRI) in their second year of study (before any clinical clerkship and communication skills 
courses) and fifth year of study (after a 2-year clinical clerkship and communication skills courses). Analysis of variance 
for repeated-measures revealed that, beyond the effect of gender, JSE-S total score and IRI Perspective Taking increased, 
whereas IRI Personal Distress and IRI Fantasy significantly decreased throughout medical school. No significant change 
in IRI Empathic Concern emerged over time. Student’s t-tests showed that female students displayed significantly higher 
mean scores than their male counterparts for all empathy measures in both their second and fifth years of medical training. 
The findings suggest that the medical curriculum affects self-reported empathy dimensions among undergraduate medical 
students. Further research is needed to deepen the understanding of the educational factors that promote the changes in 
empathy levels during medical training.
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Introduction

Empathy is fundamental for building and developing a 
functional patient-physician relationship [1]. Different defi-
nitions of empathy are available. According to Davis’s con-
ceptualization [2], empathy is a multidimensional construct 
including four dimensions. Two are cognitive dimensions 
and relate to spontaneously adopting the psychological point 
of view of others and to transpose oneself imaginatively into 
the feelings and actions of fictitious characters, whereas the 
other two are emotional dimensions and refer to feel sym-
pathy and concern for unfortunate others and to feel unease 

in tense interpersonal settings. Although both components 
of empathy are regarded as immensely valuable by health 
training entities [3], the cognitive one is the most studied 
when it comes to the patient-physician relationship as the 
ability to understand the patient’s feelings without transpos-
ing into the patient’s situation is considered not to impair 
physicians’ professionalism [4]. In their pioneering work 
on empathy in healthcare settings, Hojat et al. [5] described 
empathy as a predominantly cognitive construct entailing 
understanding other people’s disease-related feelings and 
experiences as well as communicating this understanding 
and openness to help.

Because of an empathetic relationship, patients are 
encouraged to share precise and relevant clinical informa-
tion allowing for better diagnostics and clinical outcomes [6, 
7]. Patient satisfaction, compliance, and patient empower-
ment are the three key outcomes of empathic communication 
[8–10]. Empathy is also a protective factor for physicians 
and medical students against burnout syndrome and it is 
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strictly connected to professional satisfaction [11–13]. Con-
sidering all the positive outcomes related to an empathic 
approach in medicine, it is of paramount importance to fur-
ther our understanding of the determinants of empathy in 
future healthcare providers and how to promote it. It is there-
fore not surprising the growing research interest worldwide 
around this topic [14]. Medical students’ empathy has been 
positively associated with psycho-attitudinal variables, such 
as secure attachment style [15], ability to regulate emotions 
[16], patient-centeredness [17, 18], dispositional mindful-
ness [19–21], self-transcending personal values [22], adap-
tive coping strategies [23], and self-efficacy and some of the 
Big Five personality traits [24]. As for the role of gender, 
it seems to be a strong cross-cultural predictor of empathic 
orientation among healthcare students and professionals 
[25]. During patient-physician interactions, female physi-
cians focus more on psycho-social factors and manage the 
relationship in a more patient-centered way than males [26]. 
It has been advanced that this gender difference lies in a sort 
of self-fulfilling prophecy of Western cultures where females 
are traditionally expected to be aware of and take care of oth-
ers’ feelings and emotions more than males [25, 27].

The role of the medical education path is not clear-cut 
and the debate on the trajectories and intensity of empathy 
changes throughout medical school is still ongoing. While 
some studies have found a significant decline in self-reported 
empathy in medical students during their studies [28–32], 
others have shown an increase [33–37] or stability in empa-
thy levels [38–45]. The inconsistency of these findings was 
related to the different characteristics of medical curricula: 
medical school programs that focus more on hard and tech-
nical skills with less emphasis on communication and soft 
skills often report a decline in students’ empathy [46]. The 
structure and content of medical curricula, furthermore, are 
strongly linked to national regulations as well as cultural fac-
tors. Here, the need for investigations in different countries 
will allow comparing and unveiling the role of cultural- and 
educational-related factors in shaping empathy in healthcare 
students. This data is crucial to develop tailored and suc-
cessful educational programs aiming to foster empathy in 
the tomorrow’s physicians. Such investigations are missing 
and strongly needed in the Italian context.

This longitudinal study aimed to further our understand-
ing of the relationship between empathy and medical educa-
tion while exploring gender role in a sample of undergradu-
ate medical students in Italy. We hypothesized that medical 
students experience an increase in empathy levels during 
their studies, with female students showing higher levels 
of empathy compared to males throughout medical school.

Methods

The Medical School Program at the Study Center

The degree program in Medicine and Surgery in Italy is 
6 year-long with all national curricula aligned to the rec-
ommendations of the Permanent Conference of Italian of 
Medical School Directors. The organization of the academic 
activities and their contents are similar throughout the coun-
try with the first 2 years of medical school being considered 
pre-clinical and with minimal interaction with patients, while 
the remaining 4 years provide students with clinical clerkship 
experiences. The curricula of the study center, that is, the 
Milano-Bicocca School of Medicine and Surgery (Italy), is 
characterized by an early clinical experience (a significant 
number of internships starting from the first semester of the 
third year) and a great attention to communication skills and 
relational aspects of patient-doctor relationship.

In the second year, a mandatory 1-week observational 
training experience at a general practitioner’s (GP) office 
is planned (16 h, 1 ECTS). This training exposes students 
to real-life applications of the bio-psycho-social model of 
medical conditions [47] and offers them a space to discuss the 
experience through debriefing activities. Clinical clerkship in 
hospital wards is outlined throughout the following academic 
years (about 400 h in year 3, 300 in year 4, 250 in year 5, and 
500 in year 6) and provides about 50 ECTS. The formal and 
structured formative activities targeting communication skills 
and relational abilities are the second-year theoretical-practi-
cal course “Communication Skills” and the fifth-year course 
“Clinical Psychology.” The former course includes 24 h of 
frontal lessons, 12 h of practical classroom activities, and 
provides 3 ECTS. The latter is a 2 ECTS course and covers 
12 h of frontal lessons and 12 h of practical classroom activi-
ties. Both courses are compulsory and equip students with 
theoretical knowledge and practical strategies on the inter-
personal skills necessary to manage functional and effective 
doctor-patient encounters. In particular, the Communication 
Skills course provides students with a thorough understand-
ing of the Calgary Cambridge model [48], the S.P.I.K.E.S. 
approach to break bad news [49], strategies for motivational 
interviews [50], the main theoretical models of empathy in 
medical settings [51], and hands-on activities (e.g., role-
playing) on how to manage and regulate emotions emerging 
during doctor-patient interactions. The Clinical Psychology 
course introduces the basic notions of etiology and treatments 
in psychopathology and offers, through small group activi-
ties, the opportunity to reflect on the relational and commu-
nication aspects of their previous clinical clerkship.
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Procedure

This study was conducted across 7 years (from the aca-
demic year 2014/2015 to academic year 2020/2021) com-
prising four consecutive student cohorts entering the Medi-
cal School of the University of Milano-Bicocca in 2013, 
2014, 2015, and 2016. Participants filled in paper-and-pencil 
questionnaires at the first semester of their second year of 
medical school (T0 — before GP’s office experience, clinical 
clerkship, and any academic communication skills and psy-
chology courses) and the beginning of their fifth academic 
year (T1 — after GP’s office experience, 2-year clinical 
clerkship, and academic communication skills and psychol-
ogy courses). At T0, students were approached and invited 
to take part to the study at the first scheduled class of “Com-
munication Skills” while at T1 students were approached 
after the final scheduled class of “Clinical Psychology” by 
a researcher who was not one of their lectures.

The present study focused on the intertwined clinical and 
educational activities carried out between the beginning of 
year 2 to the beginning of year 5 which includes the “Com-
munication Skills” course (year 2), GP’s office experience 
(year 2), clinical clerkship (from years 3 to 5), and “Clini-
cal Psychology” course (year 5). These are the only formal 
activities that provide students with the opportunity to be 
exposed to and to reflect on the doctor-patient relationship 
during the study center medical school program. Participa-
tion was voluntary and no credits or monetary compensation 
were provided. All participants provided informed consent. 
This study was approved by the Ethical Committee of the 
University of Milano-Bicocca (protocol number: 39927).

Measures

Self-reported questionnaires elicited information on socio-
demographic characteristics and students’ identification 
numbers. The cognitive and emotional components of empa-
thy were measured with the Italian version of the Jefferson 
Scale of Empathy – Student version (JSE-S) and the Inter-
personal Reactivity Index (IRI).

The JSE-S [52, 53] is one of the most widely used ques-
tionnaires to detect empathy in medical education research 
[38]. This tool is based on the definition of empathy in the 
context of patient care as a predominantly cognitive attrib-
ute, which involves (a) the understanding of the patient’s 
experiences, concerns, and perspectives, and (b) the ability 
to communicate this understanding with the mere inten-
tion to be of help [54]. The JSE questionnaire includes 
20 items rated on a 7-point Likert-type scale (1 = “I com-
pletely disagree”, 7 = “I completely agree”). JSE-S scoring 
ranges between 20 and 140. The JSE-S returns three levels 
of empathy: scores between 47 and 105 are considered as 
a low empathy level; 106 to 120 as a moderate empathy 

level; and 121 to 140 as a high empathy level [39]. In 
our sample, the internal consistency (Cronbach’s α) of the 
JSE-S total score was .86 at T0 and .87 at T1.

The IRI [55, 56] is a multidimensional questionnaire 
consisting of 28 items answered on a 5-point Likert 
scale (ranging from 0 = “does not describe me well” to 
4 = “describes me very well”). It has four 7-item subscales: 
(a) Empathic Concern (IRI-EC), the other-oriented emo-
tional dimension of empathy that evaluates the tendency 
of individuals to feel compassion, concern, and warmth 
towards other people who experience unpleasant experi-
ences; (b) Personal Distress (IRI-PD), the self-oriented 
emotional domain of empathy which refers to the feelings 
of discomfort and anxiety experienced in tense interper-
sonal settings; (c) Perspective Taking (IRI-PT), cognitive 
domain of empathy which examines the ability to adopt 
the point of view of others; (d) Fantasy (IRI-F), cognitive 
domain of empathy which investigates the propensity to 
identify oneself with fictitious characters in books, cin-
ema, or theater. Each IRI scale scoring ranges between 
0 and 28. In our study, the Cronbach’s alpha was .78 for 
IRI-EC, .73 for IRI-PD, .79 for IRI-PT, and .85 for IRI-F 
at T0, whereas at T1 the reliability coefficients were .78 for 
IRI-EC, .83 for IRI-PD, .83 for IRI-PT, and .87 for IRI-F.

Statistical Analyses

Possible differences between student cohorts were 
explored. A chi-square test of homogeneity (χ2) was used 
to determine whether the gender distributions were statisti-
cally significantly different in the four student cohorts. A 
set of analyses of variance (ANOVAs) was performed to 
test if there were significant differences in the study meas-
ures (JSE-S and IRI scores) and in age among the four 
student cohorts. Furthermore, a set of Student’s t-test was 
performed to explore differences between students who 
completed both the assessments and those who completed 
only T0.

Descriptive statistics for demographic data and empa-
thy scores were calculated. Pearson’s correlations between 
JSE-S and IRI scores explored the statistical relationship 
between empathy measures. A set of ANOVAs for repeated-
measures examined the statistical significance of changes 
in empathy dimensions at T0 and T1 while controlling for 
gender. Student’s t-tests explored gender differences in 
empathy scores at the two assessment points. We reported 
the effect size estimates eta-squared (η2) and Cohen’s d for 
the repeated-measures ANOVA and t-tests, respectively. 
Bonferroni correction was used for multiple comparisons 
and the significance cut-off was set at p < .025. All analyses 
were performed using the IBM SPSS Statistics version 24 
for Mac.
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Results

Study Participants and Descriptive Statistics

Four consecutive cohorts of Italian second-year medi-
cal students (N = 576) enrolled at the Medical School of 
the University of Milano-Bicocca were invited to par-
ticipate in this study. Five hundred and thirteen students 
(response rate = 89.1%) agreed to participate and com-
pleted the assessment at T0 and 336 students (response 
rate = 65.5%) completed the second assessment at T1 with 
an attrition rate of 40% which fell into the range (from 30 
to 70%) reported in several previous longitudinal stud-
ies [57]. Female participants were 278 (54.2%) at T0 and 
194 (57.74%) at T1. The average age of participants at T0 
was 20.03 years (SD = 1.41). All participants did not have 
children and were full-time students.

With regard to differences at T0 in demographics 
among the four student cohorts, the chi-square test and 
the ANOVA showed no statistically significant differ-
ences in gender distribution (χ2(3) = .774, p = .856) and 
age (F(3,572) = .566, p = .638), respectively. Moreover, 
ANOVAs showed that at T0 there were no differences 
in JSE-S and IRI scoring in the four student cohorts 
(Fs(3,572) < 1.656, ps > .739). A set of t-tests indicated 
no statistically significant differences in empathy scoring 
at T0 between students who completed both assessments 
(T0 and T1) and those who completed only the T0 assess-
ment (ts(574) < 1.728, ps > .085). Correlation coefficients 
between JSE-S total score and IRI dimensions are reported 
in Table 1. At both T0 and T1, the significant correlation 
coefficients between the two scales were positive.

Longitudinal Changes

As reported in Table 2, the results of the ANOVAs for 
repeated-measures show that there was a statistically sig-
nificant change in empathy dimensions between T0 and T1, 
except for the IRI-EC. At T1, medical students obtained 
higher scores on JSE-S, and IRI-PT, whereas IRI-PD and 
IRI-F scores significantly decreased. There was no sta-
tistically significant interaction between gender and year 
of study for all empathy dimensions (Fs(1,334) < 3.573, 
ps > .060) which means that the pattern of change in empa-
thy dimensions for men was similar to that of women. All 
differences had a small to medium effect size.

Gender Differences

As shown in Table 3, gender differences at the two assess-
ment points were statistically significant for all empathy 
dimensions (JSE-S and IRI), and women outscored men in 
all the empathy scales at both T0 and T1. All differences had 
a small to medium effect size.

Discussion

This is the first longitudinal study considering both emo-
tional and cognitive dimensions of empathy in Italian 
undergraduate medical students. We identified a significant 
association between empathy and a medical school pro-
gram encompassing clinical clerkship and academic com-
munication skills courses with no effect of gender confirm-
ing our hypothesis that medical students’ empathy would 
change as medical studies progress. When looking at the 
two components of empathy, cognitive empathy resulted to 
increase more throughout medical school than the emotional 

Table 1   Pearson’s correlations for JSE-S and IRI dimensions

Analyses above the diagonal are for T0; analyses below the diagonal 
(bold) are for T1
JSE-S Jefferson Scale of Empathy – Student version, IRI-EC Inter-
personal Reactivity Index—Empathic Concern, IRI-PD Interpersonal 
Reactivity Index—Personal Distress, IRI-PT Interpersonal Reactivity 
Index—Perspective Taking, IRI-F Interpersonal Reactivity Index – 
Fantasy
*p < .025; **p < .001

1 2 3 4 5

1. JSE-S – .465** −.001 .339** .302**
2. IRI-EC .458** – .143* .368** .334**
3. IRI-PD .079 .156* – −.064 .223**
4. IRI-PT .450** .433** −.071 – .133*
5. IRI-F .296** .375** .262** .179** –

Table 2   Longitudinal change in empathy scores (JSE-S and IRI) con-
trolled by gender from the second (T0) to the fifth (T1) year of study 
(N = 336)

JSE-S Jefferson Scale of Empathy – Student version, IRI-EC Inter-
personal Reactivity Index—Empathic Concern, IRI-PD Interpersonal 
Reactivity Index—Personal Distress, IRI-PT Interpersonal Reactivity 
Index—Perspective Taking, IRI-F Interpersonal Reactivity Index—
Fantasy

T0 T1

M (SD) M (SD) F p η2

JSE-S 112.76 (11.39) 115.61 (11.46) 22.869 < .001 .06
IRI-EC 18.87 (3.98) 19.25 (4.38) 3.005 .084 -
IRI-PD 9.86 (4.55) 9.19 (4.81) 6.125 .014 .02
IRI-PT 17.77 (4.41) 19.18 (4.47) 40.942 < .001 .11
IRI-F 18.11 (5.43) 17.38 (5.77) 8.475 .004 .03
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component which seems to benefit less from the medical 
school curriculum. We furthermore confirmed that female 
students would report higher emotional and cognitive empa-
thy than male students throughout the medical education 
path.

Changes in Empathy Throughout Medical School

In medical education, hospital-based internships and expo-
sure to patients foster the acquisition of both clinical and 
relational abilities, which are essential skills for building 
the therapeutic alliance. Empathy is a key element in this 
process: knowing the trajectory of its changes is essential 
to better planning curriculum. We observed that medical 
students after 2 years of clinical clerkship and the forma-
tive activities targeting communication skills and relational 
abilities entailed in the study showed (a) greater capability to 
understand and consider patients’/others’ experiences, con-
cerns, and perspectives (cognitive side of empathy assessed 
by JSE-S and IRI-PT scales); (b) less emotional distress in 
tense interpersonal settings (IRI-PD); (c) a decreased ten-
dency to imaginatively transpose themselves into fictional 
characters and situations (IRI-F); and (d) no significant 
change in concern for the unfortunate of others (IRI-EC).

Although some studies reported increases in cognitive 
empathy during medical school [58, 59], the increase in the 
cognitive empathy indexes (JSE-S and IRI-PT) in our sample 
is not in line with previous studies which observed a decline 
in the cognitive empathy in healthcare student samples [28, 
60–62]. Echoing other scholars [63, 64], we posit that the 
massive exposure to the clinical encounters during clinical 
clerkship may have increased the importance that medical 
students give to taking others’ viewpoints. Additionally, the 
characteristics of the curriculum of the medical school in 
which the study took place can help us to further explain 
these results. The importance that the university study center 
gives to communication skills and doctor-patient relation-
ships may have promoted and strengthened an empathic 

other-oriented attitude in medical students. The two man-
datory theoretical-practical courses, namely the second-year 
“Communication Skills” and the fifth-year “Clinical Psy-
chology” courses, provided students with the opportunity 
to reflect on the emotional/relational implications of the 
medical profession and on the interpersonal skills required 
to manage doctor-patient relationships effectively. The 
attention to the interpersonal and communication dimen-
sions given by the study center medical curriculum may have 
mitigated the well-documented factors that have been proven 
to hamper empathy in healthcare providers and students, 
including the “hidden curriculum” and negative role mod-
els, unrealistic expectations and loss of idealism, and press-
ing educational demands [28, 36, 60, 65, 66]. However, we 
can only speculate and no conclusive considerations can be 
drawn about the role of the study center medical curriculum 
on our findings as a comparison with medical programs lack-
ing a formal investment in communication skills is needed 
to test this hypothesis.

The decrease in the IRI-PD scores in our sample is con-
sistent with Paro et al.’s study [67] where medical students 
reported lower IRI-PD scores at the end of the medical train-
ing than those exhibited in their first year of studies. Having 
attended clinical situations characterized by interpersonal 
suffering for a prolonged period could have promoted greater 
emotional regulation and a greater sense of self-efficacy in 
dealing with tense clinical settings [20, 68]. Furthermore, 
the practical activities targeting emotions emerging during 
doctor-patient interactions as part of the academic courses 
might have bolstered emotion regulation abilities in our sam-
ple. This result could be considered a desirable outcome of 
the medical education process since high levels of distress 
and anxiety in tense and emergency settings could be det-
rimental to professional performance in healthcare delivery 
[69].

Although the IRI-F scale has shown a positive correla-
tion with other cognitive empathy dimensions (in line with 
existing data [70]), its trajectory throughout medical school 

Table 3   Gender differences in empathy scores (JSE-S and IRI) in second (T0) and fifth (T1) year of study

JSE-S Jefferson Scale of Empathy – Student version, IRI-EC, Interpersonal Reactivity Index—Empathic Concern, IRI-PD Interpersonal Reactiv-
ity Index—Personal Distress, IRI-PT Interpersonal Reactivity Index—Perspective Taking, IRI-F Interpersonal Reactivity Index—Fantasy

T0 (N = 513) T1 (N = 336)

Male
(N = 235)

Female
(N = 278)

Male
(N = 142)

Female
(N = 194)

M (SD) M (SD) t p d M (SD) M (SD) t p d

JSE-S 109.08 (12.85) 114.11 (10.83) −4.808 < .001 .42 112.15 (12.33) 118.12 (10.09) −4.887 < .001 .53
IRI-EC 17.36 (4.36) 19.52 (3.81) −5.976 < .001 .53 18.01 (4.40) 20.16 (4.13) −4.587 < .001 .50
IRI-PD 8.63 (4.27) 10.42 (4.67) −4.498 < .001 .40 8.46 (4.57) 9.73 (4.93) −2.404 .017 .27
IRI-PT 17.16 (4.57) 18.10 (4.38) −2.363 .019 .21 18.55 (4.77) 19.64 (4.19) −2.231 .025 .24
IRI-F 16.28 (5.64) 18.74 (5.47) −5.011 < .001 .44 15.91 (5.61) 18.45 (5.65) −4.081 < .001 .45
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was opposite to them (i.e., JSE-S and IRI-PT). It might not 
be surprising that medical students decrease in IRI-F as their 
studies progressed. Previous studies identified a positive 
association between IRI-F and emotional vulnerability [71], 
sensitivity to others [2], and difficulties in controlling emo-
tional reactions (72). Throughout medical school, students 
were provided with structured interpersonal skills training 
and were heavily exposed to patients’ and their families’ 
emotions during clinical clerkships. These activities may 
have increased emotional self-regulation and promoted emo-
tional detachment from tense professional situations (as sup-
ported by the decrease in IRI-PD in our sample) leading 
to a decrease in fantasy orientation as a coping strategy to 
interpersonal distress (i.e., IRI-F). As no study has directly 
explored the relationship between IRI-F and year of medical 
study, further research is needed to deepen our understand-
ing of this association.

In line with existing data [42, 73–75], we found no sig-
nificant change in concern for unfortunate others (IRI-EC) 
throughout medical school. IRI-EC was the IRI dimension 
that received the highest scores both at T0 and at T1 (18.87 
and 19.30 out of 28 points, respectively). This emotional 
component of empathy may not have significantly changed 
because it may reflect one of the strongest drives for enter-
ing medical school, namely, the motivation to help people in 
need [76]. The medical school program of the study center 
seems to sustain this motivation for a medical career.

Gender Differences in Empathy

Stereotypical differences between personal values profiles 
held by males and females have been advanced to explain 
gender differences in empathy [27, 77]. In our Western-
industrial culture, these gender stereotypical profiles direct 
women to exhibit and cultivate self-transcending and 
other-oriented values while leading men to focus on self-
enhancing values such as personal power and achievement. 
Evolutionary gender differences have been also offered to 
explain why females exhibit higher levels of care and love 
[78]. Rueckert and Naybar [79] reported a positive correla-
tion between right hemisphere activation on a face recogni-
tion task and empathy in women but not in men suggesting 
a possible neural basis for gender differences in empathy.

Strengths and Limitations

This is the first study in an Italian setting that adopted a 
longitudinal research design to describe the trajectory of 
undergraduate medical students’ empathy, and the impact 
of gender over time. This study employed validated widely 
used measures to examine medical students’ empathy 
enhancing cross-national and cross-cultural comparisons. 

There are several limitations to our study. Since this was a 
single-institution study, the generalizability of our results 
must be done with caution. Although study participants 
were nearly 60% of the study medical school students, our 
findings may not be representative of the Italian medical 
student population. Another limitation of this study is the 
lack of a control group: non-medical students and students 
enrolled at medical schools with no formal or structured 
formative activities targeting communication skills and 
relational abilities could have enabled comparisons. Future 
studies may supplement our results and overcome our limi-
tations including control groups and considering actual 
behaviors in clinical settings. Furthermore, the inclusion 
of an observational assessment of empathy (e.g., simu-
lated or real patients with external raters) could improve 
the ecological validity of future investigations. It could be 
also advisable to include more assessment points along 
the academic path to further capture the contribution of 
each formal and structured formative activity in promoting 
empathy growth.

Conclusion

Our findings support the idea that medical students, as 
their studies progress, are more prone to take care of 
patients’ emotional needs, consider others’ viewpoints, 
and experience less anxiety in tense interpersonal settings. 
Female medical students exhibited higher emotional and 
cognitive empathy than their male counterparts through-
out medical school. Our findings suggest that the medical 
curriculum may impact undergraduate medical students’ 
empathic attitudes. Medical administrators and educators 
should consider incorporating class interventions into the 
pre-clinical and clinical curriculum to allow students to 
reflect on the emotional and relational implications of the 
medical profession before and after the clinical clerkship. 
Those interventions could include methodologies that 
have been proven to enhance and sustain empathy such 
as patient narrative and creative arts, writing and drama, 
communication skills training, problem-based learning, 
patient interviews, and experiential learning (80–82). 
Further research is needed to deepen the understanding of 
educational factors that foster positive changes in cogni-
tive empathy we observed in our sample.

Author Contribution  Conceptualization: Stefano Ardenghi, Maria 
Grazia Strepparava; methodology: Stefano Ardenghi; formal 
analysis and investigation: Stefano Ardenghi; writing—original draft 
preparation: Stefano Ardenghi, Selena Russo; writing—review and 
editing: Stefano Ardenghi, Selena Russo, Giulia Rampoldi, Marco Bani, 
Maria Grazia Strepparava; supervision: Maria Grazia Strepparava.



Medical Science Educator	

Funding  Open access funding provided by Università degli Studi di 
Milano - Bicocca within the CRUI-CARE Agreement.

Data Availability  The datasets generated during and/or analyzed dur-
ing the current study are available from the corresponding author on 
reasonable request.

Declarations 

Competing Interests  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Sadati AK, Tabei SZ, Lankarani KB. A qualitative study on the 
importance and value of doctor-patient relationship in Iran: physi-
cians’ views. Open Access Maced J Med Sci. 2018;6(10):1895.

	 2.	 Davis MH. Measuring individual differences in empathy: evi-
dence for a multidimensional approach. J Pers Soc Psychol. 
1983;44(1):113–26.

	 3.	 Riess H, Kelley JM, Bailey RW, Dunn EJ, Phillips M. Empa-
thy training for resident physicians: a randomized controlled 
trial of a neuroscience-informed curriculum. J Gen Intern Med. 
2012;27(10):1280–6.

	 4.	 Hojat M. Empathy in health professions education and patient 
care. Springer; 2016.

	 5.	 Hojat M, Gonnella JS, Nasca TJ, Mangione S, Vergare M, 
Magee M. Physician empathy: definition, components, measure-
ment, and relationship to gender and specialty. Am J Psychiatry. 
2002;159(9):1563–9.

	 6.	 Hojat M, Louis DZ, Markham FW, Wender R, Rabinowitz C, 
Gonnella JS. Physiciansʼ empathy and clinical outcomes for dia-
betic patients. Acad Med. 2011;86(3):359–64.

	 7.	 Steinhausen S, Ommen O, Thüm S, Lefering R, Koehler T, 
Neugebauer E, et al. Physician empathy and subjective evaluation 
of medical treatment outcome in trauma surgery patients. Patient 
Educ Couns. 2014;95(1):53–60.

	 8.	 Kim SS, Kaplowitz S, Johnston MV. The effects of physician 
empathy on patient satisfaction and compliance. Eval Health Prof. 
2004;27(3):237–51.

	 9.	 Mercer SW, Watt GC, Reilly D. Empathy is important for enable-
ment. Bmj. 2001;322(7290):865.

	10.	 Renzi C, Abeni D, Picardi A, Agostini E, Melchi CF, Pasquini P, 
et al. Factors associated with patient satisfaction with care among 
dermatological outpatients. Br J Dermatol. 2001;145(4):617–23.

	11.	 Derksen F, Bensing J, Kuiper S, van Meerendonk M, Lagro-Jans-
sen A. Empathy: what does it mean for GPs? A qualitative study. 
Fam Pract. 2015;32(1):94–100.

	12.	 Paro HB, Silveira PS, Perotta B, Gannam S, Enns SC, Giaxa RR, 
et al. Empathy among medical students: is there a relation with 
quality of life and burnout? PLoS ONE. 2014;9(4):e94133.

	13.	 Thirioux B, Birault F, Jaafari N. Empathy is a protective factor of 
burnout in physicians: new neuro-phenomenological hypotheses 
regarding empathy and sympathy in care relationship. Front Psy-
chol. 2016;7:763.

	14.	 Andersen FA, Johansen ASB, Søndergaard J, Andersen CM, Hvidt 
EA. Revisiting the trajectory of medical students’ empathy, and 
impact of gender, specialty preferences and nationality: a system-
atic review. BMC Med Educ. 2020;20(1):1–18.

	15.	 Ardenghi S, Rampoldi G, Bani M, Strepparava MG. Attachment 
styles as predictors of self-reported empathy in medical stu-
dents during pre-clinical years. Patient Educ Couns novembre. 
2019;103(5):965–70.

	16.	 Salvarani V, Ardenghi S, Rampoldi G, Bani M, Cannata P, Ausili 
D, et al. Predictors of psychological distress amongst nursing 
students: a multicenter cross-sectional study. Nurse Educ Pract. 
2020;44: 102758.

	17.	 Ardenghi S, Rampoldi G, Pepe A, Bani M, Gritti P, Strepparava 
MG. Assessing patient-centeredness among medical students: the 
Italian translation and validation of the Patient-Practitioner Ori-
entation Scale. BPA Appl Psychol Bull. 2019;67(285):51–61.

	18.	 Ardenghi S, Russo S, Rampoldi G, Bani M, Strepparava MG. 
Medical students’ attitude toward patient-centeredness: a lon-
gitudinal study. Patient Educ Couns. 2024;118:108003.

	19.	 Ardenghi S, Rampoldi G, Pepe A, Bani M, Salvarani V, Strepparava 
MG. An exploratory cross-sectional study on the relationship between 
dispositional mindfulness and empathy in undergraduate medical stu-
dents. Teach Learn Med. 2021;33(2):154–63.

	20.	 Salvarani V, Rampoldi G, Ardenghi S, Bani M, Blasi P, Ausili 
D, et al. Protecting emergency room nurses from burnout: the 
role of dispositional mindfulness, emotion regulation and empa-
thy. J Nurs Manag. 2019;27(4):765–74.

	21.	 Ardenghi S, Russo S, Luciani M, Salvarani V, Rampoldi G, Bani 
M, et al. The association between dispositional mindfulness and 
empathy among undergraduate nursing students: A multicenter 
cross-sectional study. Curr Psychol. 2023;42(18):15132–40.

	22.	 Ardenghi S, Rampoldi G, Bani M, Strepparava MG. Personal 
values as early predictors of emotional and cognitive empathy 
among medical students. Curr Psychol. 2023;42(1):253–61.

	23.	 Ardenghi S, Russo S, Bani M, Rampoldi G, Strepparava MG. 
Supporting students with empathy: the association between 
empathy and coping strategies in pre-clinical medical students. 
Curr Psychol. 2024;43(2):1879–89.

	24.	 Barbaranelli C, Ghezzi V, Ardenghi S, Strepparava MG, Caiffa 
MF, Muraro R, et al. The contribution of personality traits and 
of self-efficacy beliefs to medical students’ empathy. Test Psy-
chom Methodol Appl Psychol. 2021;28(3):313–27.

	25.	 Mead N, Bower P. Patient-centredness: a conceptual frame-
work and review of the empirical literature. Soc Sci Med. 
2000;51(7):1087–110.

	26.	 Roter DL, Hall JA. Physician gender and patient-centered com-
munication: a critical review of empirical research. Annu Rev 
Public Health. 2004;25:497–519.

	27.	 Luciani M, Rampoldi G, Ardenghi S, Bani M, Merati S, Ausili 
D, et al. Personal values among undergraduate nursing students: 
a cross-sectional study. Nurs Ethics. 2020;27(6):1461–71.

	28.	 Chen D, Lew R, Hershman W, Orlander J. A cross-sectional 
measurement of medical student empathy. J Gen Intern Med. 
2007;22(10):1434–8.

	29.	 Hojat M, Shannon SC, DeSantis J, Speicher MR, Bragan L, 
Calabrese LH. Does empathy decline in the clinical phase of 
medical education? A nationwide, multi-institutional, cross-
sectional study of students at DO-Granting medical schools. 
Acad Med. 2020;95(6):911–8.

	30.	 Hojat M, Gonnella JS, Mangione S, Nasca TJ, Magee M. Phy-
sician empathy in medical education and practice: experience 

http://creativecommons.org/licenses/by/4.0/


	 Medical Science Educator

with the Jefferson Scale of Physician Empathy. In: Seminars in 
Integrative Medicine. Elsevier; 2003. p. 25–41.

	31.	 Khademalhosseini M, Khademalhosseini Z, Mahmoodian F. 
Comparison of empathy score among medical students in both 
basic and clinical levels. J Adv Med Educ Prof. 2014;2(2):88.

	32.	 Akgün Ö, Akdeniz M, Kavukcu E, Avcı HH. Medical students’ 
empathy level differences by medical year, gender, and spe-
cialty interest in Akdeniz University. J Med Educ Curric Dev. 
2020;7:238212052094065.

	33.	 Atay IM, Sari M, Demirhan M, Aktepe E. Comparison of empa-
thy skills and conflict tendency in preclinical and clinical phase 
Turkish medical students: a cross-sectional study. Dusunen 
Adam J Psychiatry Neurol Sci. 2014;27(4):308.

	34.	 Blanco JM, Caballero F, Álvarez S, Plans M, Monge D. Search-
ing for the erosion of empathy in medical undergraduate stu-
dents: a longitudinal study. BMJ Open. 2020;10(12):e041810.

	35.	 Hegazi I, Wilson I. Maintaining empathy in medical school: it 
is possible. Med Teach. 2013;35(12):1002–8.

	36.	 Neumann M, Edelhäuser F, Tauschel D, Fischer MR, Wirtz M, 
Woopen C, et al. Empathy decline and its reasons: a systematic 
review of studies with medical students and residents. Acad 
Med. 2011;86(8):996–1009.

	37.	 Todres M, Tsimtsiou Z, Stephenson A, Jones R. The emotional 
intelligence of medical students: an exploratory cross-sectional 
study. Med Teach. 2010;32(1):e42–8.

	38.	 Tavakol S, Dennick R, Tavakol M. Empathy in UK medical stu-
dents: differences by gender, medical year and specialty interest. 
Educ Prim Care. 2011;22(5):297–303.

	39.	 Guilera T, Batalla I, Soler-González J. Empathy and specialty 
preference in medical students. Follow-up study and feedback. 
Educ Méd. 2018;19:153–61.

	40.	 Haque M, Lutfi SNB, Othman NAB, Lugova H, Abdullah SB. 
Empathy level among the medical students of National Defence 
University of Malaysia consuming Toronto Empathy Scale. Acta 
Medica Int. 2018;5(1):24.

	41.	 Moreto G, Santos IS, Blasco PG, Pessini L, Lotufo PA. Assess-
ing empathy among medical students: a comparative analysis 
using two different scales in a Brazilian medical school. Educ 
Méd. 2018;19:162–70.

	42.	 Quince TA, Kinnersley P, Hales J, da Silva A, Moriarty H, 
Thiemann P, et  al. Empathy among undergraduate medical 
students: a multi-centre cross-sectional comparison of students 
beginning and approaching the end of their course. BMC Med 
Educ. 2016;16(1):92.

	43.	 Hegazi I, Hennessy A, Wilson I. Empathy levels in medical 
students: do they really change over time? In: Kondo M, cura-
tore. Empathy - an evidence-based interdisciplinary perspective 
[Internet]. InTech; 2017 [citato 9 febbraio 2024]. Disponibile su: 
http://​www.​intec​hopen.​com/​books/​empat​hy-​an-​evide​nce-​based-​
inter​disci​plina​ry-​persp​ective/​empat​hy-​levels-​in-​medic​al-​stude​
nts-​do-​they-​really-​change-​over-​time-.

	44.	 Pantovic-Stefanovic M, Dunjic-Kostic B, Gligoric M, Lackovic 
M, Damjanovic A, Ivkovic M. Empathy predicting career choice 
in future physicians. Engrami. 2015;37(1):37–48.

	45.	 Kötter T, Kiehn L, Obst KU, Voltmer E. The development of 
empathy and associated factors during medical education: a longi-
tudinal study. J Med Educ Curric Dev. 2021;8:238212052110301.

	46.	 Imran N, Aftab MA, Haider II, Farhat A. Educating tomor-
row’s doctors: a cross sectional survey of emotional intelligence 
and empathy in medical students of Lahore. Pak J Med Sci. 
2013;29(3):710.

	47.	 Engel GL. The need for a new medical model: a challenge for 
biomedicine. Science. 1977;196(4286):129–36.

	48.	 Kurtz SM. Doctor-patient communication: principles and prac-
tices. Can J Neurol Sci. 2002;29(S2):S23–9.

	49.	 Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka 
AP. SPIKES—a six-step protocol for delivering bad news: appli-
cation to the patient with cancer. Oncologist. 2000;5(4):302–11.

	50.	 Rollnick S, Miller WR, Butler CC, Aloia MS. Motivational inter-
viewing in health care: helping patients change behavior. Taylor 
& Francis; 2008.

	51.	 Ekman E, Krasner M. Empathy in medicine: Neuroscience, educa-
tion and challenges. Med Teach. 2017;39(2):164–73.

	52.	 Hojat M, Mangione S, Nasca TJ, Cohen MJM, Gonnella JS, 
Erdmann JB, et al. The Jefferson Scale of Physician Empathy: 
development and preliminary psychometric data. Educ Psychol 
Meas. 2001;61(2):349–65.

	53.	 Leombruni P, Di Lillo M, Miniotti M, Picardi A, Alessandri G, 
Sica C, et al. Measurement properties and confirmatory factor 
analysis of the Jefferson Scale of Empathy in Italian medical stu-
dents. Perspect Med Educ. 2014;3(6):419–30.

	54.	 Hojat M. Empathy in patient care antecedents, development, 
measurement, and outcomes. New York (NY): Springer; 2007.

	55.	 Davis MH. A multidimensional approach to individual differences 
in empathy. JSAS Cat Sel Doc Psychol. 1980;10:85.

	56.	 Albiero P, Ingoglia S, Lo CA. Contributo all’adattamento italiano 
dell’Interpersonal Reactivity Index. Test Psicometria Metodol. 
2006;13(2):107–25.

	57.	 Gustavson K, von Soest T, Karevold E, Røysamb E. Attrition and 
generalizability in longitudinal studies: findings from a 15-year 
population-based study and a Monte Carlo simulation study. BMC 
Public Health. 2012;12(1):918.

	58.	 Papageorgiou A, Miles S, Fromage M. Does medical students’ 
empathy change during their 5-year MBBS degree? Educ Health. 
2018;31(3):142.

	59.	 Kataoka HU, Koide N, Ochi K, Hojat M, Gonnella JS. Measure-
ment of empathy among Japanese medical students: psychomet-
rics and score differences by gender and level of medical educa-
tion. Acad Med. 2009;84(9):1192–7.

	60.	 Hojat M, Vergare MJ, Maxwell K, Brainard G, Herrine SK, 
Isenberg GA, et al. The devil is in the third year: a longitudi-
nal study of erosion of empathy in medical school. Acad Med. 
2009;84(9):1182–91.

	61.	 Nunes P, Williams S, Sa B, Stevenson K. A study of empathy 
decline in students from five health disciplines during their first 
year of training. Int J Med Educ. 2011;2:12–7.

	62.	 Ward J, Cody J, Schaal M, Hojat M. The empathy enigma: an 
empirical study of decline in empathy among undergraduate nurs-
ing students. J Prof Nurs. 2012;28(1):34–40.

	63.	 Magalhães E, Salgueira AP, Costa P, Costa MJ. Empathy in senior 
year and first year medical students: a cross-sectional study. BMC 
Med Educ. 2011;11(1):52.

	64.	 Teng VC, Nguyen C, Hall KT, Rydel T, Sattler A, Schillinger E, 
et al. Rethinking empathy decline: results from an OSCE. Clin 
Teach. 2017;14(6):441–5.

	65.	 Chen DCR, Kirshenbaum DS, Yan J, Kirshenbaum E, Aseltine 
RH. Characterizing changes in student empathy throughout medi-
cal school. Med Teach. 2012;34(4):305–11.

	66.	 Laughey WF, Atkinson J, Craig AM, Douglas L, Brown ME, Scott 
JL, et al. Empathy in medical education: its nature and nurture — 
a qualitative study of the views of students and tutors. Med Sci 
Educ. 2021;31(6):1941–50.

	67.	 Paro HBMS, Silveira PSP, Perotta B, Gannam S, Enns SC, Giaxa 
RRB, et al. Empathy among medical students: is there a relation 
with quality of life and burnout? Hermes-Lima M, curatore. PLoS 
ONE. 2014;9(4):e94133.

	68.	 Murden F, Bailey D, Mackenzie F, Oeppen RS, Brennan PA. The 
impact and effect of emotional resilience on performance: an over-
view for surgeons and other healthcare professionals. Br J Oral 
Maxillofac Surg. 2018;56(9):786–90.

http://www.intechopen.com/books/empathy-an-evidence-based-interdisciplinary-perspective/empathy-levels-in-medical-students-do-they-really-change-over-time-
http://www.intechopen.com/books/empathy-an-evidence-based-interdisciplinary-perspective/empathy-levels-in-medical-students-do-they-really-change-over-time-
http://www.intechopen.com/books/empathy-an-evidence-based-interdisciplinary-perspective/empathy-levels-in-medical-students-do-they-really-change-over-time-


Medical Science Educator	

	69.	 LeBlanc VR. The effects of acute stress on performance: 
implications for health professions education. Acad Med. 
2009;84(10):S25-33.

	70.	 Costa P, de Carvalho-Filho MA, Schweller M, Thiemann P, 
Salgueira A, Benson J, et al. Measuring medical students’ empathy: 
exploring the underlying constructs of and associations between two 
widely used self-report instruments in five countries. Acad Med. 
2017;92(6):860–7.

	71.	 Kawakami A, Katahira K. Influence of trait empathy on the emo-
tion evoked by sad music and on the preference for it. Front Psy-
chol. 2015;6:1541.

	72.	 Ardenghi S, Russo S, Rampoldi G, Bani M, Strepparava MG. The 
role of difficulties in emotion regulation in predicting empathy 
and patient-centeredness in pre-clinical medical students: a cross-
sectional study. Psychol Health Med. 2023;28(5):1215–29.

	73.	 Costa P, Magalhaes E, Costa MJ. A latent growth model suggests 
that empathy of medical students does not decline over time. Adv 
Health Sci Educ. 2013;18(3):509–22.

	74.	 Rahimi-Madiseh M, Tavakol M, Dennick R, Nasiri J. Empathy 
in Iranian medical students: a preliminary psychometric analysis 
and differences by gender and year of medical school. Med Teach. 
2010;32(11):e471–8.

	75.	 Thomas MR, Dyrbye LN, Huntington JL, Lawson KL, Novotny 
PJ, Sloan JA, et al. How do distress and well-being relate to 
medical student empathy? A multicenter study. J Gen Intern Med. 
2007;22(2):177–83.

	76.	 Goel S, Angeli F, Dhirar N, Singla N, Ruwaard D. What motivates 
medical students to select medical studies: a systematic literature 
review. BMC Med Educ. 2018;18(1):1–10.

	77.	 Baez S, Flichtentrei D, Prats M, Mastandueno R, García AM, 
Cetkovich M, et al. Men, women… who cares? A population-
based study on sex differences and gender roles in empathy and 
moral cognition. PLoS ONE. 2017;12(6):e0179336.

	78.	 Shashikumar R, Chaudhary R, Ryali V, Bhat PS, Srivastava K, 
Prakash J, et al. Cross sectional assessment of empathy among 
undergraduates from a medical college. Med J Armed Forces 
India. 2014;70(2):179–85.

	79.	 Rueckert L, Naybar N. Gender differences in empathy: the role of 
the right hemisphere. Brain Cogn. 2008;67(2):162–7.

	80.	 Batt-Rawden SA, Chisolm MS, Anton B, Flickinger TE. Teaching 
empathy to medical students: an updated, systematic review. Acad 
Med. 2013;88(8):1171–7.

	81.	 Fernández-Olano C, Montoya-Fernández J, Salinas-Sánchez AS. 
Impact of clinical interview training on the empathy level of medi-
cal students and medical residents. Med Teach. 2008;30(3):322–4.

	82.	 Akdeniz M, Kavukcu E, Ilhanlı N. DREEM in primary care: 
students’ perspectives on educational environment of fam-
ily medicine internship in primary care centres: experiences at 
Akdeniz University Faculty of Medicine in Turkey. Postgrad Med. 
2019;131(6):397–404.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Does Medical Curriculum Impact on Empathy? A Longitudinal Study in a Sample of Undergraduate Medical Students
	Abstract
	Introduction
	Methods
	The Medical School Program at the Study Center
	Procedure
	Measures
	Statistical Analyses

	Results
	Study Participants and Descriptive Statistics
	Longitudinal Changes
	Gender Differences

	Discussion
	Changes in Empathy Throughout Medical School
	Gender Differences in Empathy
	Strengths and Limitations

	Conclusion
	References


