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Abstract

Phenomenon Empathy is central to the physician—patient relationship, and affects clinical outcomes. There is uncertainty
about the stability of empathy in medical students over the course of medical school, as well as differences in empathy
between men and women.

Approach A panel study design was used to follow first year through fourth year medical students (MS1-4) during the
2018-2019 school year. Empathy was measured using the interpersonal reactivity index (IRI), a self-report scale that sepa-
rates empathy into a cognitive perspective taking (PT) and affective empathic concern (EC) component.

Findings A total of 631 (359 women and 272 men) from 970 students (65% response rate) responded to a baseline survey,
and a total of 536 students (300 women and 236 men) from 970 students (55% response rate) responded to surveys throughout
the year. At baseline, women had significantly higher EC scores than men (p <0.0001), with no significant PT difference
between men and women (p > 0.05). These differences were stable for all MS cohorts.

Insights Women had self-reported higher affective empathy (EC component) than men, while there were no differences
in cognitive empathy (PT component). We discuss these data in the context of defining gender vs. sex, socialized gender

stereotypes, and implications for future research.
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Introduction

Empathy is central to the physician—patient relationship.
It enables the bidirectional sharing of information and has
therapeutic benefit for the patient. Physician empathy is
linked with patient satisfaction, patient adherence [1-4],
diagnostic accuracy [5], and disease outcomes in blood pres-
sure and diabetes. In 2013, the American Association of
Medical Colleges incorporated empathy into its list of core
competencies for health professionals [6].

The effect of medical education on empathy is of great
interest to many medical educators. Several studies [7—15]
have investigated how empathy changes across medi-
cal school, although the clinical significance of empathy
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declines in medical school has been contested [16]. Many
of these studies, as Sulzer and colleagues point out, have
inconsistent and unclear definitions of empathy, and fail to
differentiate the separate components of empathy [17].
Empathy has several components including cognitive
and emotive components [18, 19]. The cognitive component
involves intellectually entering into an understanding of the
patient’s perspective, while the emotive component involves
an emotive, subjective sharing in another person’s feelings
of the experiences [18, 20]. Though some have argued that
clinical empathy should be defined as predominantly cogni-
tive, others have pointed out that this definition fails to cap-
ture the full breadth of empathy [17, 19] and may introduce
possibilities for unethical behavior by clinicians [21].
Many studies in medical students have consistently found
a gender difference in empathy, with those who identify as
women consistently scoring higher on empathy scales than
male identified students [7, 10, 11, 22, 23]. In this context,
“gender” needs to be clarified because it is such a central
variable in empathy response. We use gender here as the
American Psychological Association (APA) defines it: “the
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condition of being male, female, or neuter,” referring “espe-
cially to social or cultural traits,” in contrast to sex, which
the APA defines as “refer[ing] especially to physical and
biological traits” [24].

The differences in empathy scores between men and
women are generally from the affective component. In stud-
ies using the Interpersonal Reactivity Instrument (IRI),
empathy differences come from empathic concern (EC)
[7], while in studies using the Jefferson Scale of Empathy
(JSE), women scored higher on the “compassionate care”
and “standing in the patient’s shoes” subscales; there was
not a significant difference between men and women on the
“perspective taking” subscale [25].

Cognitive empathy involves “theory of mind,” and
putting oneself in the place of another person while put-
ting aside one’s own perspective [26]. Affective empathy
involves feelings evoked by another person’s affective state,
although these feelings do not need to be identical to the
other person’s [26]. Emphasizing the distinctness of these
two aspects of empathy, different brain regions are involved
in the different aspects of empathy [27]. Some researchers
suggest that cognitive and affective empathy are employed
differently in justice and care theories of moral reasoning
[28]. Moral justice reasoning involves applying universal
principles across similar cases and uses perspective taking,
while understanding the nuances of specific cases uses affec-
tive empathy [28].

Some have made the case that empathy as it relates to
patient-care should be defined as solely cognitive, rather
than a mix of cognitive and affective components [29]. How-
ever, divorcing empathy from any emotional, affective com-
ponent would leave little distinction between an empathic
and caring physician, and an empathic and manipulative one.
Halpern describes how a focus on purely cognitive empathy,
termed “detached concern,” led to tolerance for both pater-
nalistic attitudes towards patients and failures of compassion
and medical ethics [21]. Though cognitive empathy is vital,
affective, emotional empathy is likely critical to avoid dehu-
manizing patients [21]. With this perspective, differences in
affective empathy are relevant to patient care.

Several studies have reported differences in empathy
trends between men and women during medical school.
Austin et al., for example, found men increasing in empathy
between years 1 and 2 and women decreasing [9]. Hojat
et al. found opposing results in a study focusing on empa-
thy decline during the third year of medical school, with all
groups of students declining in empathy over the third year,
but men having steeper empathy declines than women [13].
Baez et al. found mixed results between men and women
in general on empathy [30]. For medical students, Colliver
et al. in a re-evaluation of the research in this area found
that there may be very little decline or change at all during
medical school or between men and women [16].
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Given this continued confusion of the gender differences
and possible stability or change of empathy in medical
students, further research is required. Accordingly, in the
present study, we examined the stability of both cognitive
and affective components of empathy and the differences
between self-identified men and women.

Materials and Methods
Participants

A total of 672 (379 women (56%), 293 men) from 970 medi-
cal students (~70% response rate) across years 1 — 4 of the
2018-2019 academic year voluntarily participated in either
the baseline survey or the sample survey or both. Of these
total participants, 631 participated in the baseline survey
and 513 participated in the sample surveys. The mean age
of participants was 24.3 years (SD=3.21) at matriculation
into medical school. There were 175 year 1 (26%), 165 year
2 (25%), 151 year 3 (23%), and 181 year 4 (26%) total
respondents, with 164 MS1, 155 MS2, 141 MS3, and 171
MS4 participants in the baseline survey, and 156 MS1, 134
MS2, 116 MS3, and 130 MS4 participants in the sample
surveys.

Study Design

A panel design study — longitudinal over one academic year
and cross-sectional across 4 academic years — was used
to follow MS1, MS2, MS3, and MS4 students throughout
the 2018-2019 school year. This study was approved by the
University of Minnesota Institutional Review Board.

Empathy Measures

The Brief Interpersonal Reactivity Index (B-IRI), a self-
assessment measure of empathy, with evidence of reliability
and validity [14] was employed. The B-IRI is made up of
cognitive and affective empathy components [25].

The B-IRI consists of sixteen mixed positive and reverse-
coded negative statements rated on a 0—4 Likert scale of
“Describes me not well at all,” to “Describes me extremely
well,” with four subscales consisting of four statements each
[31]. Two B-IRI subscales are perspective taking (PT) and
empathic concern (EC), which measure the adoption of oth-
ers’ viewpoints and “other-oriented” feelings of concern,
respectively [20]. We chose these subscales of four items
each for a maximum score of 16 for the PT and EC subscales
and a maximum total B-IRI score of 32 (Table 1). We omit-
ted the two other B-IRI subscales of Fantasy and Personal
Distress as they measure the ability to transpose oneself
into fictional characters, and self-oriented unease in tense
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Table 1 IRI scale questions used in the pulse survey, their coding status (reverse coded or not), and the IRI subscale to which they belong

Question item Reverse code Subscale
I often have tender, concerned feelings for people less fortunate than me. (1) EC
I sometimes try to understand my friends better by imagining how things look from their perspective. PT
(@)
Other people’s misfortunes do not usually disturb me a great deal. (3) R EC
When I’m upset at someone, I usually try to “put myself in their shoes” for a while. (4) PT
I am often quite touched by things that I see happen. (5) EC
I try to look at everybody’s side of a disagreement before I make a decision. (6) PT
Before criticizing somebody, I try to imagine how I would feel if I were in their place. (7) PT
I would describe myself as a pretty soft-hearted person. (8) EC

situations [20]. These are both considered “self-oriented”
and we were interested in the “other-oriented” dimensions
of empathy, as addressed by the PT and EC scales [25].

Data Collection

University of Minnesota Medical students from all four
class years were invited by e-mail to voluntarily take part
in a pulse survey, which measured empathy using the
B-IRI scale, as well as various other measures, including
satisfaction, tolerance for ambiguity, burnout, behaviors
experienced during medical school, awareness of mis-
treatment procedures, depression screen, and moral dis-
tress. Data on gender, ethnicity, and campus of origin
were also collected. To decrease overall survey fatigue,
each student was invited to participate in the pulse survey
twice over the course of the year, once in a baseline survey
and once in a sample survey. Every student was invited
to fill out the baseline survey during September and
October of 2018. For the sample surveys, random sam-
ples without replacement were selected so that students

could not be selected more than once during the year,
thus avoiding confounded repeated measures, but still
allowing inferences to the population parameters from
each sample. Thus, each student was invited to fill out the
baseline survey and one sample-group survey (Table 2).

Statistical Analyses

We used analysis of variance (ANOVA) to test for differ-
ences in empathy among multiple groups and Student’s
t-test to test for differences in empathy between two
groups. When using matched data, we used two-tailed
paired-sample #-tests and when not using matched data,
we used two-tailed two-sample #-tests. To compare the
magnitude of empathy changes between groups, we used
matched data, generating the difference between baseline
empathy score and empathy score later in the year with
sample data, then conducted Student’s #-tests on these val-
ues. For all statistical tests, we used a value of 0.05 and
considered p < 0.05 to be significant.

Table 2 Groups and timing of

1* reminder 2" reminder Final reminder Survey close

o Group Invitation
pulse surveys, consisting of
an initial baseline survey for PS baseline 9/28/2018
every student in September and Group 1
October, and follow-up surveys — pgp oo 10/5/2018
administered to random samples
. Group 2
without replacement throughout
the year Sample 1 10/29/2018
Sample 2 11/26/2018
Sample 3 1/28/2019
Sample 4 MS1 2/18/2019
Sample 4 MS2 -4 2/25/2019
Sample 5 3/25/2019
Sample 6 MS1-MS4  4/22/2019
Sample 7 MS1 and 3 6/10/2019
Sample 7 MS2 7/15/2019

10/2/2018 10/5/2018 10/9/2018 10/14/2018
10/9/2018 10/12/2018  10/14/2018 10/14/2018
11/1/2018 N/A 11/4/2018 11/4/2018
11/29/2018  N/A 12/2/2018 12/2/2018
1/31/2018 N/A 2/3/2019 2/3/2019

2/21/2018 N/A 2/24/2019 2/24/2019
2/28/2018 N/A 3/3/2019 3/3/2019

3/28/2018 N/A 3/31/2019 3/31/2019
4/25/2018 N/A 4/28/2019 4/28/2019
6/13/2018 N/A 6/16/2019 6/16/2019
7/18/2019 N/A 712112019 712112019
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Fig. 1 Empathy differences between men and women. Data from the baseline pulse survey. The x-axis shows the IRI subscale or combined IRI
and the y-axis shows the score on the IRI scale. Asterisks denote significance (p <0.05)

Results

Women self-rated empathy significantly higher than did men
(p<0.0001) on the B-IRI, with a mean B-IRI score of 23.3
compared to 20.9 for men. This difference in B-IRI score was
due to the EC component, with women scoring significantly
higher than men (p <0.0001), but not from the PT component,
which had no significant difference between men and women
(p>0.05; ns) (Fig. 1). Gender differences were consistent
across all four medical student year cohorts, with women
scoring significantly higher than men (p <0.05) on the B-IRIL.
This difference was again due to the EC component, where
women scored significantly higher than men (p <0.05) in all
four MS years, but not from the PT component, which had no
significant difference between men and women (p > 0.05) for
any MS year (Fig. 2).

Self-identified women scored significantly higher than men
(»<0.05) on the B-IRI in three of the six random samples
taken throughout the year. In four of the six samples, women
scored significantly higher (p <0.05) than men on the EC
component. None of the samples showed a significant dif-
ference in PT between men and women (p > 0.05). Although
two samples did not show significantly differences on the EC
component between men and women, women trended toward
higher scores (Fig. 3). There were no significant differences
between self-identified men and women in the magnitude of
empathy changes over the course of a year for the EC or the
PT scale (p <0.05). The trend lines by MS year over time
are shown in Fig. 4. From this, it can be seen that the trend
lines fluctuate over time but women tend towards maintaining
higher EC scores than men in all four years.

@ Springer

Discussion

We found that women had higher empathy scores than men
in medical school. Many empirical studies about empathy
in medical education, as Sulzer et al. point out, often view
empathy as monolithic and a “black box” and are therefore
unhelpful in guiding medical educators [17]. Using the
B-IRI, we were able to analyze both affective and cognitive
components, and were thus able to shed light on the mecha-
nisms that may underlie empathy.

In an analysis of studies concerning empathy decline in
medical education, Colliver and colleagues point out the
difference between statistical and clinical significance [16].
They argue that empathy score differences of 0.1-0.5 points
are not clinically significant. In our research, the difference
in empathy between men and women was 2.4 points, or 7.5%
of the total possible score of 32, which potentially has more
clinical significance, in addition to statistical significance.

Our results show women scoring higher than men on the
EC component of empathy, with no difference between men
and women on the PT component (Figs. 1, 2, 3, and 4).
Using a panel design study over the course of a year, we
found that this trend was persistent across time. We did not
find differences between trajectories of empathy over the
course of 1 year of medical school for men and women with
no significant differences in magnitude of empathy change
between men and women at any timepoint.

Our findings on women having higher empathy scores are
in keeping with other studies [10, 13, 15, 22, 23], and our
finding that this difference came from the affective compo-
nent agrees with previous studies using the B-IRI to measure
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Fig.2 Empathy differences between men and women across MS years. Data from the baseline pulse survey. The x-axis shows the year in medi-
cal school y-axis shows the score on the IRI scale

empathy [7]. Contrary to our findings, other studies have  in men starting low in year 1 and rising in year 2 and empa-
found differences in empathy trajectories in medical school ~ thy in women starting high in year 1 and falling in year 2,
years for men and women, although the differences are not  such that there were significant differences in empathy for
consistent between studies [9, 13]. Austin et al. found oppos- men and women in year 1, but that these differences had
ing trends in empathy between years 1 and 2, with empathy  disappeared by year 2 [9].
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Fig.3 Empathy differences between men and women. Data from the sample pulse survey. The x-axis shows the sample y-axis shows the score
on the IRI scale. Asterisks denote significance (p <0.05)
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empathy trajectories of men and women over the course of 1 year

Studies using self-reported empathy scales have generally
found women to have higher empathy scores, perhaps reflect-
ing self-perceived gender stereotypes of empathy [30, 32,
33]. Behavioral analyses of specific tasks involving empathy,
however, have shown no consistent difference between men
and women [32-35]. This leads some researchers to pro-
pose that the higher scores of women on self-rated empathy
may be influenced by social expectations, where women feel
more comfortable reporting empathy than men [30, 32, 33].
Applying this theory to our study suggests that the socially
gendered empathy expectations apply to affective empathy,
but not to cognitive empathy. Specifically, there is no social
expectation for women or men to have higher cognitive
empathy; and therefore, both men and women are equally
comfortable rating their cognitive empathy, whereas social
expectations of women to have more affective empathy and
men to have less lead to women being more comfortable
than men reporting affective empathy.

Others have proposed a biological basis for empathy dif-
ferences between men and women. We use the term gender
in this paper as the APA defines it: the societally defined
masculinity or femininity. However, since sex and gender are
related, though not identical, evolutionary theories of empathy
differences which hinge on a male—female sex binary are rele-
vant. In a review of empathy and gender, Christov-Moore and
colleagues argued that based on studies on primates, human
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infants, children, and adolescents as well as human adults,
empathic differences between men and women are partially
biological and can be explained via an evolutionary frame-
work [36]. Interestingly, Christov-Moore et al. reported that
in general, women do not have a clear advantage over men in
cognitive empathy the way they do in affective empathy [36],
in concordance with the results of the present study.

Our study has limitations. Self-report instruments as
employed in the present study may be influenced by social
desirability. Additionally, some meta-analyses suggest self-
reported empathy may be disconnected from clinical out-
comes [16, 17]. Nonetheless, self-reported empathy data
have been correlated to measurable patient outcomes [2, 5,
37-39]. Our findings provide overall empathy baseline data
as well as some cross-sectional, longitudinal, and sex-dif-
ferences results. Implications include the question “should
we assess and select for empathy as an admission criterion
to medical school?” Future work might also investigate
whether empathy can be taught and if so, what are effective
pedagogical means to achieve this. What curricula can be
used?

In addition to self-report data, limitations of the present
study include non-optimal response rates and all binary self-
identified gender as male or female. Further work should
be done examining the effects of gender on a spectrum of
continuous data on empathy (Table 3). Finally, while the
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Table 3 Survey participant data

Baseline survey Sample survey

Total respondents (n, response rate)
Self-identified men (n, response rate)

Self-identified women (n, response rate)

Class breakdown (MS1, MS2, MS3, MS4)

631,65% 513,53%
272, 61% 236, 53%
359, 68% 300, 58%

164, 155, 141, 171 156, 134, 116, 130

curriculum remained largely the same for all classes, it is
possible that subtle curricular changes contributed to the
experiences in each class though this is unlikely.

Conclusions

In conclusion, we found that among first to fourth year
medical students, women scored higher than men in over-
all empathy. This difference came specifically from the EC
component of empathy with no differences in the PT empa-
thy component, possibly due to either societal or biological
differences. This trend was stable longitudinally and across
years of medical school, indicating that these differences
cannot be explained by differing reactions to a single event
but are indicative of persistent, baseline differences. Thus,
the present results suggest that the differences in empathy
between men and women are stable, and the effect of medi-
cal school on these scores is the same for men and women.

Acknowledgements Jackie Gauer
Austin Calhoun

Availability of Data and Material Raw data were generated at The Uni-
versity of Minnesota. The data that support the findings of this study
are available on request from Dr. Claudio Violato. The data are not
publicly available due to them containing information that could com-
promise the privacy of research participants.

Declarations

Ethics Approval This study was approved by the University of Min-
nesota Institutional Review Board.

Consent to Participate Not applicable.

Consent for Publication Not applicable.

Conflict of Interest The authors declare no competing interests.

References

1. Derksen F, Bensing J, Lagro-Janssen A. Effectiveness of empathy in gen-
eral practice: a systematic review. Br J Gen Pract. 2013;63(606):76-84.

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

10.

11.

12.

13.

14.

15.

16.

17.

18.

Brown MT, Bussell J, Dutta S, Davis K, Strong S, Mathew S.
Medication adherence: truth and consequences. Am J Med Sci.
2016;351(4):387-99.

Walsh S, O’Neill A, Hannigan A, Harmon D. Patient-rated physician
empathy and patient satisfaction during pain clinic consultations.
Irish J Med Sci (1971 -) [Internet]. 2019;1-6. Available from: http://
link.springer.com/10.1007/s11845-019-01999-5.

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

Englander R, Cameron T, Ballard AJ, Dodge J, Bull J, Aschenbrener
CA. Toward a common taxonomy of competency domains for the
health professions and competencies for physicians. Acad Med.
2013;88(8):1088-94.

Stratton TD, Saunders JA, Elam CL. Changes in medical students’
emotional intelligence: an exploratory study. Teach Learn Med.
2008;20(3):279-84.

Hojat M, Mangione S, Nasca TJ, Rattner S, Erdmann JB,
Gonnella JS, et al. An empirical study of decline in empathy in
medical school. Med Educ. 2004;38(9):934-41.

Austin EJ, Evans P, Magnus B, O’Hanlon K. A preliminary study
of empathy, emotional intelligence and examination performance
in MBChB students. Med Educ. 2007;41(7):684-9.

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.

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 [Internet]. 2016;16(1):1-10. Avail-
able from: https://doi.org/10.1186/s12909-016-0603-7.

Quince TA, Parker RA, Wood DF, Benson JA. Stability of empathy
among undergraduate medical students: a longitudinal study at one
UK medical school. BMC Med Educ [Internet]. 2011;11(1):90.
Available from: http://www.biomedcentral.com/1472-6920/11/90.
Hojat M, Vergare M, Maxwell K, Brainard G, Herrine S, Isenberg
G, et al. The devil is in the third year: a longitudinal study of erosion
of empathy in medical school. Acad Med. 2009;84(9):1182-91.
Neumann M, Edelhiuser 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.

Papageorgiou A, Miles S, Fromage M. Does medical students ’
empathy change during their 5 - year MBBS degree ? Educ Heal.
2018;31(3):142-7.

Colliver JA, Conlee MJ, Verhulst SJ, Dorsey JK. Reports of the
decline of empathy during medical education are greatly exagger-
ated: a reexamination of the research. Acad Med. 2010;85(4):588-93.
Sulzer SH, Feinstein NW, Wendland CL. Assessing empathy
development in medical education: a systematic review. Med Educ.
2016;50(3):300-10.

Mercer S, Reynolds WJ. Empathy and quality of care. Br J Gen
Pract. 2002;52 Suppl(Suppl):S9-12. PMID: 12389763; PMCID:
PMC1316134. Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC1316134/

@ Springer


http://springerlink.bibliotecabuap.elogim.com/10.1007/s11845-019-01999-5
http://springerlink.bibliotecabuap.elogim.com/10.1007/s11845-019-01999-5
https://doi.org/10.1186/s12909-016-0603-7
http://www.biomedcentral.com/1472-6920/11/90
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1316134/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1316134/

1858

Medical Science Educator (2021) 31:1851-1858

19.
20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Kelly J. When I say ... empathy. Med Educ. 2017;51(6):573-4.
Davis MH. Measuring individual differences in empathy: evi-
dence for a multidimensional approach. J Pers Soc Psychol
[Internet]. 1983;44(1):113-26. Available from: http://ovidsp.
tx.ovid.com/sp-3.27.1a/ovidweb.cgi?WebLinkFrameset=1&S=
GHMCFPPAJIGDDAOFENCFKJGOBGBGNAAQO&returnUrl=
ovidweb.cgi%3FMain%2BSearch%2BPage%3D1%26S%
3DGHMCFPPAJGDDAOFENCFKIGOBGBGNAAO00&
directlink=http%3A%2F%2Fovidsp.tx.ovid.com%2Fovftpdfs%
2FFPDDNCOBJ

Halpern J. From idealized clinical empathy to empathic communi-
cation in medical care. Med Heal Care Philos. 2014;17(2):301-11.
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.

Hojat M, DeSantis J, Shannon SC, Speicher MR, Bragan L, Calabrese
LH. Empathy as related to gender, age, race and ethnicity, academic
background and career interest: a nationwide study of osteopathic
medical students in the United States. Med Educ. 2020;54(6):571-81.
Guidelines for psychological practice with lesbian, gay, and
bisexual clients. In: APA Dictionary of Psychology American
Psychological Association. 2015.

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 associa-
tions between two widely used self-report instruments in five
countries. Acad Med. 2017;92(6):860-7.

Baron-cohen S, Wheelwright S. The empathy quotient: an inves-
tigation of adults with Asperger syndrome or high function-
ing autism, and normal sex differences. J Autism Dev Disord.
2004;34(2):163-75.

Shamay-Tsoory SG, Aharon-Peretz J, Perry D. Two systems for
empathy: a double dissociation between emotional and cognitive
empathy in inferior frontal gyrus versus ventromedial prefrontal
lesions. Brain. 2009;132(3):617-27.

Juujarvi S, Myyry L, Pesso K. Does care reasoning make a differ-
ence? Relations between care, justice and dispositional empathy.
J Moral Educ. 2010;39(4):469-89.

Dohrenwend AM. Defining empathy to better teach, measure, and
understand its impact. Acad Med. 2018;93(12):1754-6.

@ Springer

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Baez S, Flichtentrei D, Prats M, Mastandueno R, Garcia 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):1-21.

Ingoglia S, Lo Coco A, Albiero P. Development of a brief form of
the Interpersonal Reactivity Index (B—IRI). J Pers Assess [Inter-
net]. 2016;98(5):461-71. Available from: https://doi.org/10.1080/
00223891.2016.1149858.

Michalska KJ, Kinzler KD, Decety J. Developmental cognitive
neuroscience age-related sex differences in explicit measures of
empathy do not predict brain responses across childhood and ado-
lescence. Dev Cogn Neurosci [Internet]. 2013;3:22-32. Available
from: https://doi.org/10.1016/j.dcn.2012.08.001.

Eisenberg N, Lennon R. Sex differences in empathy and related
capacities. Psychol Bull. 1983;94(1):100-31.

Derntl B, Finkelmeyer A, Eickhoft S, Kellermann T, Falkenberg
DI, Schneider F, et al. Multidimensional assessment of empathic
abilities: neural correlates and gender differences. Psychoneuroen-
docrinology. 2010;35(1):67-82.

Batson CD, Early S, Salvarani G. Perspective taking: imagining
how another feels versus imagining how you would feel. Personal
Soc Psychol Bull. 1997;23(7):751-8.

Christov-Moore L, Simpson EA, Coudé G, Grigaityte K, Iacoboni
M, Ferrari PF. Empathy: gender effects in brain and behavior.
Neurosci Biobehav Rev [Internet]. 2014;46(P4):604-27. Available
from: https://doi.org/10.1016/j.neubiorev.2014.09.001.

Del CS, Louis DZ, Maio V, Wang X, Rossi G, Hojat M, et al. The
relationship between physician empathy and disease complica-
tions. Acad Med. 2012;87(9):1243-9.

Yuguero O, Marsal JR, Esquerda M, Soler-Gonzélez J. Occupa-
tional burnout and empathy influence blood pressure control in
primary care physicians. BMC Fam Pract. 2017;18(1):1-9.
Chaitoff A, Sun B, Windover A, Bokar D, Featherall J, Rothberg
MB, et al. Associations between physician empathy, physician
characteristics, and standardized measures of patient experience.
Acad Med. 2017;92(10):1464-71.

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


http://ovidsp.tx.ovid.com/sp-3.27.1a/ovidweb.cgi?WebLinkFrameset=1&S=GHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&returnUrl=ovidweb.cgi%3FMain%2BSearch%2BPage%3D1%26S%3DGHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&directlink=http%3A%2F%2Fovidsp.tx.ovid.com%2Fovftpdfs%2FFPDDNCOBJ
http://ovidsp.tx.ovid.com/sp-3.27.1a/ovidweb.cgi?WebLinkFrameset=1&S=GHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&returnUrl=ovidweb.cgi%3FMain%2BSearch%2BPage%3D1%26S%3DGHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&directlink=http%3A%2F%2Fovidsp.tx.ovid.com%2Fovftpdfs%2FFPDDNCOBJ
http://ovidsp.tx.ovid.com/sp-3.27.1a/ovidweb.cgi?WebLinkFrameset=1&S=GHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&returnUrl=ovidweb.cgi%3FMain%2BSearch%2BPage%3D1%26S%3DGHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&directlink=http%3A%2F%2Fovidsp.tx.ovid.com%2Fovftpdfs%2FFPDDNCOBJ
http://ovidsp.tx.ovid.com/sp-3.27.1a/ovidweb.cgi?WebLinkFrameset=1&S=GHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&returnUrl=ovidweb.cgi%3FMain%2BSearch%2BPage%3D1%26S%3DGHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&directlink=http%3A%2F%2Fovidsp.tx.ovid.com%2Fovftpdfs%2FFPDDNCOBJ
http://ovidsp.tx.ovid.com/sp-3.27.1a/ovidweb.cgi?WebLinkFrameset=1&S=GHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&returnUrl=ovidweb.cgi%3FMain%2BSearch%2BPage%3D1%26S%3DGHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&directlink=http%3A%2F%2Fovidsp.tx.ovid.com%2Fovftpdfs%2FFPDDNCOBJ
http://ovidsp.tx.ovid.com/sp-3.27.1a/ovidweb.cgi?WebLinkFrameset=1&S=GHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&returnUrl=ovidweb.cgi%3FMain%2BSearch%2BPage%3D1%26S%3DGHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&directlink=http%3A%2F%2Fovidsp.tx.ovid.com%2Fovftpdfs%2FFPDDNCOBJ
http://ovidsp.tx.ovid.com/sp-3.27.1a/ovidweb.cgi?WebLinkFrameset=1&S=GHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&returnUrl=ovidweb.cgi%3FMain%2BSearch%2BPage%3D1%26S%3DGHMCFPPAJGDDAOFENCFKJGOBGBGNAA00&directlink=http%3A%2F%2Fovidsp.tx.ovid.com%2Fovftpdfs%2FFPDDNCOBJ
https://doi.org/10.1080/00223891.2016.1149858
https://doi.org/10.1080/00223891.2016.1149858
https://doi.org/10.1016/j.dcn.2012.08.001
https://doi.org/10.1016/j.neubiorev.2014.09.001

	Stability and Differences in Empathy Between Men and Women Medical Students: a Panel Design Study
	Abstract
	Phenomenon 
	Approach 
	Findings 
	Insights 

	Introduction
	Materials and Methods
	Participants
	Study Design
	Empathy Measures
	Data Collection
	Statistical Analyses

	Results
	Discussion
	Conclusions
	Acknowledgements 
	References


