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Abstract

Background: Empathy is an essential quality for physicians and medical trainees. This study aimed to examine the
associations of emotional intelligence (EI) and gratitude with empathy in medical students.

Methods: We conducted this cross-sectional study at three medical schools in China. A pack of self-reported
questionnaires, consisting of the Interpersonal Reactivity Index (IRI), the Trait Emotional Intelligence Questionnaire-Short
Form (TEIQue-SF), the Gratitude Questionnaire-6 (GQ-6), and demographic section were distributed to the students.

Results: A pool of 1392 students became the final participants. After adjustment for the demographics, trait EI and
gratitude were positively related to Perspective Taking and Empathic Concern, accounting for 33.1 and 22.7% of their
variance, respectively. While trait EI was strongly and negatively associated with Personal Distress, gratitude was
modestly and positively associated with it, and they collectively explained 29.1% of its variance.

Conclusions: Trait EI and gratitude could be vital psychological constructs for understanding empathy in medical
students. The positive roles they may play could be considered when intervention strategies and programs are
designed to enhance the professional competencies in medical students.
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Background
Patient care calls for clinically sound and emotionally re-
sponsive physicians [1]. Empathy is regarded as one of the
essential core qualities for medical trainees and practitioners
and can be conceptualized as a multidimensional construct
consisting of both cognitive and emotional attributes. While
cognitive empathy means a given person’s ability to under-
stand another’s perspective concerning his or her circum-
stances, emotional empathy refers to their concern for the
feelings of others [2]. High levels of empathy in medical

students are strongly associated with clinical competence
across a range of medical conditions and types of consult-
ation [3]. Some studies have reported a decline of empathy
during training [4], which can partly be attributed to burn-
out, stress, inadequate role models and the “hidden curricu-
lum” inherent in medical education [5–7], while other
studies were not able to reach this conclusion [8, 9].
Physician empathy has been considered an essential

building block for meaningful doctor-patient relation-
ships [10]. High levels of empathy in physicians may en-
hance patients’ satisfaction and treatment adherence
[11], and may achieve better clinical outcomes [12]. Em-
pathy is not only beneficial to patients, but to physicians
as well. Higher empathy scores in medical practitioners
measured by validated tools are associated with high
levels of mental well-being and low levels of
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psychological distress [13, 14]. Empathetic physicians are
also more effective healers and enjoy more professional
satisfaction [15]. Conversely, a prospective longitudinal
study has demonstrated that decreased empathy is asso-
ciated with increased odds of self-perceived medical er-
rors [16]. Empathy is so significant for medical practice
that its cultivation cannot be overemphasized in medical
education.
Given the vital importance of empathy in clinical set-

tings, identification of its key influencing factors is of para-
mount significance. Both theoretical and empirical
research shows that emotional intelligence (EI) is a related
but distinct construct of empathy [17–19]. EI fundamen-
tally refers to the competence to identify, express, under-
stand and regulate emotions in the self and in others [20].
The EI capabilities of managing and discriminating emo-
tions are associated with ones’ ability to empathize [17].
The conceptualization of EI is dichotomized into trait EI
and ability EI. While trait EI concerns behavioral tenden-
cies and self-perceived abilities, and is measured using
self-report questionnaires [19], ability EI concerns actual
abilities and should be measured with maximum-
performance [21]. It is worth noting that the two con-
structs are not mutually exclusive and can co-exist [21]. In
the present study, the trait EI model was used because of
its solid theoretical foundation and compatibility with
existing theories of differential psychology [19].
Whether EI is considered a trait or ability, it is a crit-

ical competency for physicians and medical students
[22]. Physicians’ EI can affect both their patients’ and
their own health outcomes, something that makes it too
important a construct to ignore, particularly at a time
when health care professionals are increasingly being
called upon to display greater empathy [23]. It can have
significant positive impacts on both physician leadership
and patient-doctor relationship [22, 24]. Higher EI in
medical students contributes positively to increased em-
pathy, positive doctor-patient relationships, teamwork,
and stress management [25], and is positively associated
with clinical skills assessed by standardized patients [26].
In fact, many core competencies for medical students,
such as professionalism, interpersonal and communica-
tion skills, are underpinned by EI [25]. Though EI has
been found to be related to more empathetic patient
care [25], extant research regarding the relation between
trait EI and empathy is scant and requires empirical
studies in medical students. It should be noted that stud-
ies have shown that trait EI can be developed in many
populations, including medical students [27, 28].
Another important yet understudied positive psycho-

logical construct that may influence empathy is grati-
tude. It can be broadly conceptualized as noticing and
appreciating positive aspects in the world which suggests
that it involves more than an interpersonal appreciation

of other people’s help [29]. Based on the broaden-and-
build theory of positive emotions, gratitude can broaden
one’s momentary thought-action repertoires and build
enduring personal resources [30]. Because grateful indi-
viduals creatively consider an array of actions that may
benefit others, it appears that gratitude can broaden peo-
ple’s thinking and motivate them to reciprocate pro-
social behaviors [30, 31]. Experimental investigation of
gratitude has revealed that gratitude exercises are associ-
ated with high levels of positive affect, more optimistic
appraisal of life and fewer physical symptoms [32]. It also
demonstrates that gratitude induction can motivate people
to adopt prosocial behaviors, offering emotional support
to others or helping others with personal problems [32].
The prosocial nature of gratitude suggests that it can
strongly orient people towards altruistic sensitivity and
concern [33]. Though gratitude has been shown to be
positively related to empathy in undergraduate students
[33], this vital construct in positive psychology has rarely
been explored in medical settings, and its relation to em-
pathy has yet to be examined in medical trainees. Thus,
this study was carried out to examine the associations of
trait EI and gratitude with empathy in medical students.

Methods
Participants
We conducted this cross-sectional study at three medical
schools in China, including China Medical University,
Xiangya School of Medicine, and Guizhou Medical Uni-
versity. The dominant model of medical education in
China is the 5-year program, which can be roughly divided
into 2 years of basic sciences, 2 years of clinical medicine,
and 1 year of internship. Medical students of the first 4
years were selected as participants. Based on academic
year, stratified random cluster sampling was used to select
whole classes of medical students from each institution.
1500 self-reported questionnaires were distributed to the
students of the randomly selected classes in the last 20
min of their regular classes, and 1396 questionnaires were
returned. After excluding 4 invalid questionnaires, a pool
of 1392 students (effective response rate: 92.8%) became
the final participants. The study was approved by the In-
stitutional Review Board of China Medical University, and
written informed consent was obtained from each partici-
pant according to the Declaration of Helsinki (59th WMA
General Assembly, 2008).

Measures
Measurement of empathy
Empathy was measured with the Interpersonal Reactivity
Index (IRI) [2], which was chosen because the partici-
pants had no or very limited experiences in clinical set-
tings prior to the study. The IRI assesses both cognitive
and emotional dimensions of empathy, and consists of
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four 7-item subscales: Perspective Taking, Empathic
Concern, Personal Distress, and Fantasy. The first three
subscales were most relevant to medical settings and
were used in the current study. Perspective Taking as-
sesses spontaneous attempts to adopt others’ perspec-
tives and view things from their point of view (e.g.,
“Before criticizing somebody, I try to imagine how I
would feel if I were in their place”); Empathic Concern
measures respondents’ feelings of warmth, compassion
and concern for others (e.g., “I would describe myself as
a pretty soft-hearted person”); Personal Distress indi-
cates the personal feelings of anxiety and discomfort
when witnessing negative experiences of others (e.g., “In
emergency situations, I feel apprehensive and ill-at-
ease”). Each item is scored on a 5-point Likert scale ran-
ging from 0 to 4, and higher scores indicate higher levels
of empathy. The Chinese version of the IRI has demon-
strated adequate reliability and validity [34]. In this
study, the Cronbach’s alpha coefficients for Perspective
Taking, Empathic Concern and Personal Distress were
0.716, 0.725 and 0.659, respectively, which were within
the acceptable range.

Measurement of EI
EI was measured using the Trait Emotional Intelligence
Questionnaire-Short Form (TEIQue-SF), which was
predicated on trait EI theory and has been translated
into dozens of languages [35]. The TEIQue-SF consists
of 30 items (e.g., “Expressing my emotions with words is
not a problem for me” and “I find it difficult to bond
well even with those close to me”) [35]. Each item is
scored on a 7-point Likert scale, ranging from 1 (com-
pletely disagree) to 7 (completely agree). The scores of
each item are summed to obtain an overall score, with
higher scores indicating higher levels of self-reported EI.
The Chinese version of the TEIQue-SF has shown ad-
equate psychometric properties [36], and the Cronbach’s
alpha for the scale in the present study was 0.906.

Measurement of gratitude
The Gratitude Questionnaire Six-item Form (GQ-6) was
used to assess gratitude of the students [33]. The GQ-6
is the only measure of gratitude that has been used in a
substantial number of languages and cultures [37]. Ex-
ample items include “If I had to list everything that I felt
grateful for, it would be a very long list” and “As I get
older I find myself more able to appreciate the people,
events, and situations that have been part of my life his-
tory”. Participants rated the six items on a 7-point Likert
scale from 1 (strongly disagree) to 7 (strongly agree),
and a higher total score indicates a higher level of grati-
tude. The Chinese version of the GQ-6 has shown ad-
equate psychometric properties [38]. In the study, the
Cronbach’s alpha for the scale was 0.827.

Demographic characteristics
Demographic information regarding age, gender, year of
study, and hometowns were obtained in the study.
Hometowns were dichotomized into urban and non-
urban areas.

Statistical analysis
All analyses were performed using SPSS 13.0. All statis-
tical tests were two-sided and the significance level was
set at p < 0.05. Descriptive statistics of the demographic
variables of the subjects were indicated with number (N)
and percentage (%). T-tests, one-way ANOVA and Bon-
ferroni post hoc tests were performed to compare the
students’ differences in Perspective Taking, Empathic
Concern, and Personal Distress. Cohen’s d was calcu-
lated to estimate effect sizes, and values of 0.2, 0.5, and
0.8 were interpreted as small, medium, and large, re-
spectively [39]. Pearson’s correlation coefficient was used
to examine correlations among trait EI, gratitude and
the three dimensions of empathy. Hierarchical regres-
sion analysis was conducted to explore the effects of trait
EI and gratitude on empathy. Standardized estimate (β),
F, R2 and R2-changes (△R2) for each step were provided.

Results
Characteristics of the participants
The characteristics of the medical students are shown in
Table 1. Among the 1392 students, 592 (42.5%) were
males, 800 (57.5%) were females. The age of the students
ranged from 17 to 25 (M = 19.78, SD = 1.50). 707 (50.8%)
students came from cities, whereas 685 (49.2%) students
were from non-urban areas.

Table 1 Characteristics of the study population (N = 1392)

Variables N (%)

Sex

Male 592 (42.5%)

Female 800 (57.5%)

Age, y

17–19 652 (46.8%)

20–25 740 (53.2%)

Year in medical school

1 444 (31.9%)

2 339 (24.4%)

3 302 (21.6%)

4 307 (22.1%)

Hometowns

Urban areas 707 (50.8%)

Non-urban areas 685 (49.2%)
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Distributions of empathy in categorical variables
The distributions of empathy in categorical variables are
shown in Table 2. As demonstrated in the table, compared
with male students, females had higher levels of Perspective
Taking (p < 0.001, Cohen’s d = 0.20), Empathic Concern
(p < 0.001, Cohen’s d = 0.32) and Personal Distress
(p < 0.001, Cohen’s d = 0.21). The younger group displayed
higher level of Perspective Taking (p = 0.013, Cohen’s d =
0.14) relative to the older group. There were significant dif-
ferences in Perspective Taking (p = 0.001, Cohen’s d = 0.26)
and Empathic Concern (p = 0.003, Cohen’s d = 0.25) with
regard to academic year. Specifically, the first-year students
showed higher levels of Perspective Taking and Empathic
Concern than the second and fourth-year students. While
the students from urban areas had higher level of Perspec-
tive Taking (p = 0.015, Cohen’s d = 0.13) than those from
non-urban areas, the former showed lower levels of Em-
pathic Concern (p = 0.001, Cohen’s d = 0.18) and Personal
Distress (p < 0.001, Cohen’s d = 0.27) than the later.

Correlations among trait EI, gratitude and empathy
The correlations among trait EI, gratitude and empathy
are shown in Table 3. Trait EI was positively related to

Perspective Taking (r = 0.55, p < 0.01) and Empathic
Concern (r = 0.36, p < 0.01), and negatively correlated
with Personal Distress (r = − 0.52, p < 0.01). Gratitude
was also positively related to Perspective Taking (r =
0.45, p < 0.01) and Empathic Concern (r = 0.47, p < 0.01),
and negatively correlated with Personal Distress (r = −
0.09, p < 0.01).

Predictors of empathy
The results of the hierarchical regression of empathy are
presented in Table 4. After adjustment for all the demo-
graphic factors, trait EI (β = 0.435, p < 0.01) and gratitude
(β = 0.236, p < 0.01) were positively associated with Per-
spective Taking, accounting for 33.1% of its variance.
Trait EI (β = 0.189, p < 0.01) and gratitude (β = 0.368, p <
0.01) were also positively associated with Empathic Con-
cern after controlling for the demographics, accounting
for 22.7% of its variance. While trait EI (β = − 0.611, p <
0.01) was strongly and negatively related to Personal
Distress, gratitude (β = 0.189, p < 0.01) was modestly and
positively related to it, and they collectively explained
29.1% of its variance.

Table 2 Differences of dimensions of the IRI in the study population (N = 1392)

Variables Perspective Taking Empathic Concern Personal Distress

Sex

Male 17.34 ± 4.01 18.00 ± 4.07 12.88 ± 3.80

Female 18.15 ± 4.07 19.34 ± 4.23 13.71 ± 4.06

p < 0.001 < 0.001 < 0.001

Cohen’s d 0.20 0.32 0.21

Age, y

17–19 18.10 ± 4.22 19.00 ± 4.40 13.14 ± 4.13

20–25 17.55 ± 3.90 18.57 ± 4.03 13.56 ± 3.82

p 0.013 0.060 0.050

Cohen’s d 0.14 0.10 0.11

Year in medical school

1 18.38 ± 4.18a 19.36 ± 4.32a 13.20 ± 4.23

2 17.39 ± 3.99b 18.55 ± 4.15b 13.41 ± 3.83

3 17.91 ± 4.09 18.64 ± 4.14 13.52 ± 3.79

4 17.34 ± 3.83b 18.29 ± 4.12b 13.39 ± 3.92

p 0.001 0.003 0.730

Cohen’s d 0.26 0.25 0.08

Hometowns

Urban areas 18.07 ± 4.22 18.41 ± 4.60 12.84 ± 4.14

Non-urban areas 17.54 ± 3.88 19.15 ± 3.74 13.90 ± 3.72

p 0.015 0.001 < 0.001

Cohen’s d 0.13 0.18 0.27

IRI Interpersonal Reactivity Index
Different lower-case superscript letters indicate significant differences between the groups (p < 0.05)
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Discussion
This is a large multicenter study to examine the associa-
tions of trait EI and gratitude with empathy among med-
ical students. The results showed that Chinese medical
students had lower levels of Perspective Taking and Em-
pathic Concern than their counterparts in most coun-
tries, whereas their Personal Distress was often higher
[26, 40, 41]. Several factors may account for this
phenomenon. Firstly, the lower level of empathy in
Chinese medical students relative to their counterparts
in Western nations is not unique in Asia [42, 43],which
can stem from certain cultural differences. Studies have
revealed that individuals in collectivist cultures tend to
be more self-critical, have a stronger focus on negative
self-relevant information, and less likely to perceive
themselves in a positive manner than people in individu-
alist cultures [44, 45]. Also, a calm and unemotional atti-
tude has traditionally been considered a virtue in East
Asian countries [42, 43]. Additionally, most Chinese med-
ical schools today fail to successfully integrate medical hu-
manities courses into the curriculum [46]. Humanities
courses are usually not core courses and account for less
than 5% of the curriculum, while many students attend
the courses only to earn credits [46]. The limited clinical
exposure of the students may be another factor as there is

evidence demonstrating that clinical experience helps fos-
ter empathy [47].
After adjustment for the demographic factors, trait EI

was found to have a strong negative association with
Personal Distress, which could have implications for
medical trainees to better deal with various kinds of
stress inherent in different stages of medical training. In-
dividuals with high trait EI are able to better perceive
and regulate their emotions. They display greater self-
efficacy to cope with stress, and are more likely to appraise
stressful situation as a challenge rather than a threat [48],
so that they are more capable of avoiding feelings of per-
sonal distress when witnessing negative experiences of
others. This is congruent with prior studies showing that
high trait EI may prevent development of mental distress
through higher resilience, more positive affect and less
negative affect [49, 50]. People with high trait EI can also
use their emotional skills to repair negative moods and re-
cover from personal distress more quickly.
Trait EI was positively associated with Perspective

Taking and Empathic Concern in the students. Com-
pared with low trait EI people, high trait EI individuals
can perceive and express emotions more clearly, and de-
velop close relationships with others. Also, they are good
listeners and can communicate clearly and confidently

Table 3 Means, standard deviations and correlations of continuous variables (N = 1392)

Variables Mean SD 1 2 3 4 5

1. Trait EI 140.54 21.43 1

2. Gratitude 32.81 5.96 0.48** 1

3. Perspective Taking 17.81 4.06 0.55** 0.45** 1

4. Empathic Concern 18.77 4.21 0.36** 0.47** 0.50** 1

5. Personal Distress 13.36 3.97 − 0.52** − 0.09** − 0.21** 0.06* 1

**p < 0.01 (two-tailed); *p < 0.05 (two-tailed)

Table 4 Results of hierarchical linear regression analyses

Variables Perspective Taking (β) Empathic Concern (β) Personal Distress (β)

Step1 Step2 Step1 Step2 Step1 Step2

Age 0.024 0.056 − 0.018 0.012 − 0.082 −0.094*

Gender 0.096** 0.041 0.158** 0.094** 0.102** 0.103**

Grade dummy 1 −0.104** −0.059* − 0.077* −0.038 0.042 0.015

Grade dummy 2 −0.060 −0.026 − 0.069 −0.044 0.070 0.043

Grade dummy 3 −0.122* −0.072 − 0.101* −0.055 0.077 0.056

Hometowns −0.059* 0.002 0.104** 0.141** 0.150** 0.087**

Trait EI 0.435** 0.189** −0.611**

Gratitude 0.236** 0.368** 0.189**

F 5.760** 95.225** 10.796** 64.619** 7.613** 88.442**

R2 0.024 0.355 0.045 0.272 0.032 0.323

△R2 0.024 0.331 0.045 0.227 0.032 0.291

**p < 0.01 (two-tailed); *p < 0.05 (two-tailed)
Grade dummy 1: year 2/year 1; Grade dummy 2: year 3/year 1; Grade dummy 3: year 4/year 1
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with people from different backgrounds [35]. Thus, they
are more likely to take the perspectives of others, and
show empathic concern. In contrast, people with low
trait EI often appear uneasy or shy in social contexts,
which may lead to ineffective communication, prevent-
ing their perspective taking and empathic concern.
Gratitude was found to have positive associations with

Perspective Taking and Empathic Concern, which was
consistent with the findings of previous research [33].
Grateful individuals experience high levels of positive
emotions and low levels of negative emotions [33]. This
positive emotional state may facilitate more frequent en-
gagement in prosocial behaviors [51]. Experimental stud-
ies have demonstrated that gratitude can increase one’s
efforts to assist a benefactor independent of positive mood
[52], or even when such efforts are costly [53]. Grateful in-
dividuals are sensitive to emotions, thoughts, and actions
that underlie the positive contributions of others [54], put-
ting them in better positions to view things from others’
perspectives. Thus, gratitude is, at its foundation, a pro-
social emotion [51], which can orient individuals towards
sensitivity and concern for others [33, 54].
The positive association between gratitude and Personal

Distress in the study was somewhat unexpected, since
grateful disposition enables people to savor positive expe-
riences and cope with stressful or negative life experiences
[55]. This finding can be explained by the fact that feelings
of gratitude and indebtedness can coexist on certain occa-
sions after people receive a favor [56], and indebtedness is
accompanied by negative emotions, such as discomfort
and uneasiness [57]. In collectivist cultures, gratitude is
tied to indebtedness and obligation to a greater degree
than in individualist cultures [58, 59].
The findings regarding the associations of trait EI and

gratitude with empathy in this study may have signifi-
cant implications for medical education. Empathy is fun-
damental to patient care, as it is conducive to building a
meaningful doctor-patient relationship and facilitating
optimal clinical outcomes [12]. It is also associated with
well-being of medical students [60], and being empathic
allows doctors to navigate better the stressors of working
in health care as it lowers their level of distress [61].
Physicians’ deficit of empathy can partly be traced back
to the medical education they receive [3]. In order to
train medical students who are competent to provide
high-quality health care service in the future, medical
humanity courses and feasible strategies that may en-
hance empathy should be incorporated into the curricu-
lum [62, 63]. Systematic reviews have demonstrated that
empathy of medical trainees is amenable to positive
change through different formats of interventions [64,
65]. For instance, one study has shown that simulated
medical consultations using standardized patients can
significantly increase medical students’ empathy [66].

Identifying key factors of empathy of tomorrow’s
health care professionals is as important as ensuring
their clinical competence [23]. Given the relatively
strong relations to empathy, the positive psychological
constructs of trait EI and gratitude could be given more
attention when intervention strategies and programs are
designed to enhance empathy in medical students. Both
trait EI and gratitude are malleable to change. For ex-
ample, a half-day workshop regarding mental health has
been shown to positively influence trait EI among Asian
medical students, and the effects are maintained at one-
year follow-up [27]. Another brief EI training consisting
of four 2.5 h sessions increased the participants’ global
trait EI and the specific competencies of emotion identi-
fication and regulation. The positive changes remain sig-
nificant 6 months after the intervention, and the benefits
do not depend on the initial level of emotional compe-
tence [28]. Although a recent meta-analysis provides
weak evidence for the overall efficacy of gratitude interven-
tions [67], a few studies demonstrated moderate or large ef-
fect sizes [32]. For example, compared with control groups,
the group of participants who kept a journal daily of things
they felt grateful for had considerably higher levels of grati-
tude (Cohen’s d ranged from 0.40 to 0.88) [32]. It should be
noted that the two variables of trait EI and gratitude could
explain less than 40% in each dimension of empathy. A
number of other personal factors, such as personality traits
and burnout, organizational, and societal factors may all in-
fluence empathy of medical trainees [6, 68, 69].
Several limitations of the study should be acknowl-

edged. Firstly, due to the cross-sectional design, causal
relations among the study variables could not be drawn.
The findings should be confirmed by prospective cohort
studies in the future. Secondly, all data were obtained
exclusively through self-reported questionnaires, which
could introduce social desirability bias. Though anonymity
of questionnaires was emphasized to the students before
distribution to counteract the effects of response bias, fu-
ture research may benefit from using different assessment
methods or multiple informants to examine the relations
of the study variables. Thirdly, the TEIQue-SF was used in
the survey, and studies using the 153-item full form TEI-
Que can provide nuanced analyses regarding the relations
of trait EI with the other psychological constructs at factor
and facet levels. Fourthly, given the study sample, the
generalization of the results should be taken with caution.
More research should be conducted in other cultures and
different medical education systems.

Conclusions
Based on the framework of positive psychology, this large
multicenter study examined the associations of trait EI
and gratitude with empathy in medical students. The re-
sults reveal that trait EI and gratitude could be vital
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psychological constructs for understanding empathy in
medical students. The positive roles they may play could
be considered when intervention strategies and programs
are designed to enhance the professional competencies in
medical students.
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