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The relationship between empathy and stress: a cross-
sectional study among undergraduate medical students
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Purpose: Empathy is critical for medical doctors, as it enables them to conduct good patient-centred care. Medical students are
expected to learn this ability as part of their education and training.

Methods: Using a cross-sectional design, the present study was conducted to identify whether the empathy levels of medical
students are affected by their stress levels. A translated version of the Perceived Stress Scale-10 was used to measure the students’
stress levels, while the Jefferson Scale of Physician Empathy was used to measure their empathy levels.

Results: A total of 464 students from one medical school in Indonesia participated in the study. Stress levels among medical students
peak in their first year of study and maintain a downward trend over the following years. The students’ empathy levels increased
during their first 3 years, declined significantly upon entering the first clinical year, and increased during the second clinical year.
However, no correlations were found between stress level and empathy level.

Conclusion: These findings suggest that there may be other underlying factors that contribute to empathy decline among medical
students upon entering their first clinical year. Further research should be conducted to identify these factors. The bounced-back
of empathy level to a higher level in the second year highlights the importance of student adaptation in the clinical learning
environment and the support system.

Key Words: Empathy, Stress, Undergraduate, Medical students

' clinical empathy [1,3,4]. However, it should be under—

Introduction

stood that stress, as a nonspecific response of the human

body to external triggers, can be divided into two

Medical education has often been identified as a major
source of stress for its students [1,2]. Compared to the
general population, medical students have higher levels
of psychological stress, which may have negative im—
pacts on their performance and mental health [1].
Studies have also found that high stress levels can impair

one of the most important abilities among physicians:

categories: “eustress,” referring to stress which leads to
better performance and productivity, and “distress,”
which causes anxiety, anger, and depression [5]. Both
academic and non-academic factors can influence the
stress levels of medical students. In the preclinical years,
stressors are mostly related to the students level of

adaptation to new study methods, surroundings, and
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academic performance. Clinical years can also be
stressful for students, as they are faced with intense
academic pressure, ethical dilemmas, and anxiety when
encountering dying patients [1].

“Empathy” can be defined as the act of understanding
another individual's emotional condition without ex-
periencing that condition itself, which involves both
cognitive and emotional aspects [6]. “Clinical empathy”
can be defined as a skill that allows medical doctors to
understand their patients’ feelings, conditions, and per—
spectives, communicating and acting on these under—
standings without adopting the patients emotions [3,7,8].
“Clinical empathy” therefore allows medical doctors to
“stand in the patient’s shoe” without being involved with
the patient’s emotions and it is considered a core com—
ponent of an effective physician [3,7,8].

In the doctor—patient relationship, clinical empathy
makes a significant contribution toward improving
quality of care, communication, and doctor and patient
satisfaction [1,8]. Greater clinical empathy produces
better clinical results for both patients and doctors.

A study by Hojat et al. [9] found a significant decline
in the empathy scores of medical students upon entry to
their clinical years (after the third year). A similar result
was found in a study by Chen et al. [10], who found that
students empathy scores decreased at the end of the
third year. Kozeny et al. [11] reported a different
pattern: a constant decline in empathy scores during the
first 4 years of medical study, followed by an increase
during the following 2 years; however, the authors noted
that the average empathy scores of students in their
clinical years (years 56) were lower compared to
students in their preclinical years (years 1-4). On the
other hand, regarding stress level, inconsistent pattern
were found in previous studies. Studies by Sherina et al.
[12] and Melaku et al. [13] found the decline of stress
level throughout preclinical years, followed by increase
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of stress level upon entering clinical year. Other studies
showed various pattern of stress level across education
year among medical students [14-16].

Previous studies on the correlation between empathy
and stress have shown that higher level of distress leads
to empathy decline—a trend that is also observable
among medical students and tends to be consistent even
after graduation [17,18]. As such, it is important to
identify how medical students sustain distress that might
contribute to empathy decline throughout their educa—
tion. A study of medical students empathy by Park et al.
[18] found that the empathy score of Korean medical
students were lower than their counterparts in Western
countries. Variation in people’s sentiment and empathy
can be influenced by Asian culture including in the less
dependence on non—verbal communication and asser-—
tiveness [19,20]. This also applies to stress and coping
mechanisms when interacting with the environment;
students from East Asian origin tend to have internally
targeted control strategies (e.g., using self-control,
waiting, accepting situation, and responsibility), whereas
those from Western backgrounds rely more on self—
enhancing interpretive control (e.g., the use of positive
reappraisal combined with control of external factors or
environment) [21].

To increase the understanding of this topic, the present
study recruited a sample of undergraduate medical
students in one of medical schools in Indonesia to assess

the association between their stress and empathy levels.

Methods

1. Context

The undergraduate medical program of the Faculty of

Medicine Universitas Indonesia (FMUI) has been im-—



plementing a competency—based curriculum. The school
selects students from the high school graduates and the
curriculum spans for 5.5 years (3.5-year preclinical and
2-year preclinical course). Some dedicated courses have
been implemented to develop students empathy from
year 1 to 3. The courses encourage students to discuss
basic concepts on empathy, explore relevant movies or
books, and understand their own perceptions on certain
issues and others. The students also observe medical
doctors working with patients in various settings, com—
municate, and have immersion activities in groups with
specific characteristics and needs (children with dis—
ability, family of human immunodeficiency virus infec—
tion and acquired immune deficiency syndrome patient,
etc.) and finally, students reflect on the completed
activities and their empathy development. In addition to
those experiential-based activities, students usually learn
in classroom during preclinical year. During the clinical
year which starts in the second semester of year 4, the
teaching and learning activities are more embedded in
the daily clinical rotations. Students have numerous
patient encounters under supervision, and empathy as
well as doctor—patient communications are among com-—

petencies to develop at this stage.

2. Study design

This study used a cross—sectional design. From
February to April 2017, questionnaires measuring student
stress and empathy levels were administered to under—
graduate medical students in all educational years at
FMUI. This study was approved by the Research Ethical
Committee in the FMUI (No. 302/UN2.F1.D1/KBK/
PDP.01/2017). Informed consent was obtained from all

individual participants included in the study.

3. Subjects

The participants were selected from the FMUI

James Wiguna Wahjudi, et al: The relationship between stress and empathy

database of medical students. The total of matriculating
students were 1,198 students, then were categorized into
six groups based on their education year and gender. The
minimum sample was set at 423 students, yet a total of
464 vparticipated voluntarily in this research. All re-
spondents were undergraduate medical students with
active enrolment in FMUI, including both preclinical

and clinical-year students.

4. Instruments

To measure stress level, this study used the 10-item
version of the Perceived Stress Scale (PSS-10), which
uses a 4-point Likert scale to score each item. The
PSS-10 was translated from English to Indonesian, then
back-translated to ensure consistency. In previous
studies, the PSS—-10 was found to have good reliability,
showing a Cronbach’s @ coefficient above 0.70, even up
to 0.91 [22]. The PSS-10 measures general stress level,
so it is not limited to certain situations or settings [23].
To measure empathy level, this study used the Jefferson
Scale of Physician Empathy (JSPE) for medical student,
which was also translated from English to Indonesian.
This instrument was developed by Hojat et al. [24] and
was designed to measure empathy level among medical
practitioners, showing an internal reliability of 0.87
among physicians and 0.89 among medical students in
the original research. In research where the JSPE was
translated into Czech and Japanese languages, the
Cronbach's @ coefficients were also good (0.70-0.90)
[11,20,24].

5. Procedures

The PSS-10 and the JSPE were translated into
Indonesian by the first author. The translated version
was then reviewed by the second author. This version
was then back—translated by an independent contributor:

a physician from Universitas Indonesia who is fluent in
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both languages. The final Indonesian versions of the
questionnaires were subsequently compared to the
original versions. The translated versions of both
questionnaires were considered comparable to the
originals [25].

During May and June 2017, the questionnaires were
distributed online via Google Forms to FMUI medical
students in years 15 of their studies. The authors
followed up with each participant to confirm their

participation in the study. Those who declined to

participate or did not respond were excluded.

6. Statistical analysis

The IBM SPSS Statistics ver. 20.0 software package
(IBM Corp., Armonk, USA) was used for analysis. The
Pearson correlation coefficients were calculated to
correlations. The

examine the item—total

Cronbach’s

score
a coefficients were also calculated to
confirm the reliability of the questionnaires. The data
distribution was examined using Kolmogorov—-Smirnov
test and showed abnormal distribution for PSS data
(p<<0.05) and normal distribution for JSPE data (p>0.05).
Therefore, to examine the stress score differences
between students of different educational years, the
authors used the non—parametric analysis: Kruskal-
Wallis test to compare median across educational years,

and Mann—-Whitney U-test as post—hoc analysis. Given

the abnormal data distribution, the stress levels of male

and female respondents were also compared using the
Mann—-Whitney U-test. On the other hand, given the
normal data distribution of empathy scores, analysis of
variance (ANOVA) test and appropriate post—hoc
analysis were used to examine the mean difference
among educational years systematically. Finally, to
analyse the correlation between stress level, empathy

level, and educational year, the authors calculated the

Spearman correlation coefficient.

Results

1. Subjects

Of the 464 respondents, there were 192 males (41.38%)
and 272 females (58.62%). Regarding educational years,
there were 103 students in their first year, 101 in their
second year, 101 in their third year, 87 in their first clinical
year, and 72 in their second clinical year. The proportions
of each gender differed across educational years, as the
number of respondents were adjusted based on the gender

proportion of students in each educational year.

2. Instrument reliability

In the PSS-10, the item—total correlation coefficients
ranged from 0.396 (item number 7) to 0.790 (item
number 2), as presented in Table 1. In the JSPE

Table 1. Item-total correlation in the Perceived Stress Scale (n=464)

No. Item Item-total correlation  Significance

1 In the last month, how often have you been upset because of something that happened 0.748 0.000
unexpectedly?

2 In the last month, how often have you felt that you were unable to control the important 0.790 0.000
things in your life?

3 In the last month, how often have you felt nervous and ‘stressed’? 0.754 0.000

4 In the last month, how often have you felt confident about your ability to handle your 0.539 0.000

personal problems?
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Table 1. (Continued)

No. [tem Item-total correlation  Significance

5 In the last month, how often have you felt that things were going your way? 0.580 0.000

§ In the last month, how often have you found that you could not cope with all the things 0.729 0.000
that you had to do?

7 In the last month, how often have you been able to control irritations in your life? 0.396 0.000

8" In the last month, how often have you felt that you were on top of things? 0.637 0.000

9 In the last month, how often have you been angered because of things that were outside 0.617 0.000
of your control?

10 In the last month, how often have you felt difficulties were piling up so high that you 0.736 0.000

could not overcome them?
a’Negative question; scoring was reversed for this item.

Table 2. Item-Total Correlation in the Jefferson Scale of Physician Empathy (n=464)

No. [tem [tem-total correlation ~ Significance

1 A physician who is able to view things from another person’s perspective can render better 0.515 0.000
care.

2 Physicians’ sense of humour contributes to a better clinical outcome. 0.362 0.000

3 Physicians’ understanding of their patients’ feelings and the feelings of their patients’ families 0.608 0.000
is a positive treatment factor.

4 For more effective treatment, physicians must be attentive to their patients” personal 0.553 0.000
experiences.

5  Understanding body language is as important as verbal communication in physician—patient 0.577 0.000
relationships.
Empathy is an important therapeutic factor in medical treatment. 0.600 0.000
Patients feel better when their feelings are understood by their physicians. 0.650 0.000
Physicians” demonstration of understanding their patients’ emotions is an important factor 0.636 0.000
in interviewing and history taking.

9  Willingness to imagine oneself in another person’s place contributes to providing quality 0.536 0.000
care.

10" Patients’ illnesses can be cured only by medical treatment; physicians’ affectional ties with 0.451 0.000
their patients do not have a significant place in this endeavour.

11 Activity in a patient’s mind can often be expressed by nonverbal cues, such as facial expressions 0.613 0.000
or body language, which must be carefully observed by physicians.

12 A patient who feels understood can experience a sense of validation that is therapeutic 0.696 0.000
in its own right.

13 One important component of a successful physician—patient relationship is physicians' abilities 0.687 0.000
to understand the emotional statuses of their patients and their patients’ families.

14 It is as important to ask patients about what is happening in their lives as it is to ask 0.595 0.000
about their physical complaints.

15 It is acceptable for a physician to be touched by intense emotional relationships between 0.335 0.000
patients and their families.

16 Reading nonmedical literature and enjoying the arts can enhance physicians’ abilities to 0.433 0.000
render better care.

17" Because people are different, it is almost impossible for physicians to see things from their 0.309 0.000
patients’ perspectives.

18" Emotion has no place in the treatment of medical illness. 0.488 0.000

19 Empathy is a therapeutic skill, without which the physician’s success will be limited. 0.577 0.000

20 The best way to take care of a patient is to think like a patient. 0.476 0.000

a’Negative statement; scoring was reversed for this item.
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questionnaire, the item—total correlation coefficients
ranged from 0.362 (item number 2) to 0.696 (item
number 12), as presented in Table 2. All item-total
correlation coefficients were statistically significant,
which indicates that the direction of the scoring between
each item and the total score was positive throughout.
The Cronbach’s @ coefficients were 0.764 for the
PSS-10 and 0.731 for the JSPE, which indicates good
internal reliability for a psychological study [20].

3. Stress level across educational years

Overall, the female students showed higher average
stress scores compared to the male students (19.22 versus
17.96, p=0.047). Furthermore, when examining the
pattern of stress across educational years, it was found
that the students’ stress levels peaked in the first year
and continued to decline in the following years. The
Kruskal-Wallis test showed significant variations in
stress level between students of different educational
years. A post—hoc analysis using the Mann—Whitney test
revealed statistically significant differences between
first—, second—, and third—year students compared to

sixth—year students (second clinical year) (Table 3).

4, Empathy level across educational years

The results indicate that female students consistently
scored higher than male students in empathy level,
regardless of educational year; however, this difference
was not statistically significant (p=0.246). An interesting
pattern can also be observed, in which the students’
empathy levels increased over the first three preclinical
years, declined during the first clinical year, and
increased again during the second clinical year.
Significant differences between groups were found via
hypothetical testing using the ANOVA method. A
post—hoc analysis showed significant differences in
empathy scores between the third-year and first-
clinical-year students (p=0.001), as well as between the
first- and second—clinical-year students (p=0.014). The

complete results are provided in Table 3.

5. Correlation between stress and empathy
levels

No significant correlation was found between stress
and empathy levels. The Spearman correlation coef—

ficient was —0.031, with p—value of 0.502.

Table 3. The Empathy and Stress Levels at Different Educational Year (n=464)
Elements Value p-value Post-hoc analysis
Stress level (PSS; max score=40) 0.0117
(1) First year 20 (5-36) (Bl<(1), (2), 13"
[2) Second year 18 (6-40)
(3) Third year 19 (3-34)
{4) First clinical year 18 (5-33)
(5) Second clinical year 17 (1-35)
Empathy level (JSPE; max score=140) 0.003"
(6) First year 113.50+10.036 (8)>(6), (9)<(7), (8), 110)"
{7) Second year 116.03+10.922
(8) Third year 117.49+10.723
(9) First clinical year 112.03+11.251
(10) Second clinical year 116.21+9.577

Data are presented as median (min—max) or meanzstandard deviation.
PSS: Perceived Stress Scale, JSPE: Jefferson Scale of Physician Empathy.

a’By Kruskal-Wallis test. l”By analysis of variance test. “Post-hoc analysis using Mann-Whitney test; p=0.001, p=0,008, and p=0.014, respectively.
YPgst-hoc analysis; p=0.007, p=0.015, p=0.001, and p=0.014, respectively.

270 | Korean J Med Educ 2019 Sep; 31(3): 215-226.



Discussion

The present study aims to assess the association
between undergraduate medical students empathy and
stress levels. The evaluation of translated instruments
showed that the reliability of both questionnaires are
satisfactory, which is relatively consistent with previous
studies [11,20,22,24]. High internal reliability that does
not exceed 0.90 confirms that a questionnaire is valid for
its intended use but the items are not redundant [22,24].

Regarding stress level, current study shows that the
result is consistent with previous studies whereby higher
stress levels were reported among female students
compared to male students [2,14-16,18]. Females tend to
have higher daily stress levels compared to males, and
they are more sensitive to the feeling that an event is
undesirable [26]. In the present study, the data revealed
a stress pattern that peaked during the first year and
continued to decline in the following years, reaching its
lowest in the final year. These findings are relatively
similar to those of a study conducted in Saudi Arabia and
South Korea [14,18]. In other studies, however, different
patterns were found. Another study in Saudi Arabia
found the highest prevalence of stress among second-—
year students, followed by first-year students [15]. In
contrast, a study in Ethiopia reported that stress levels
declined during the first 3 years of medical education,
increased during the fourth year, and declined once
again over the next 2 years [13]. A study in Malaysia
showed a similar pattern, but the results were not
statistically significant [12].

The highest stress levels, which were found among
first—year students, could be related to adaptation pro-—
cess with a new experience on campus life. This period
could be challenging to students as they have to adjust

to self—directed learning style in university, which is
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very different from what they experienced in high—
school. First—year medical students are young people
aged 17-19 years old who are in transition period from
childhood to adulthood who are going through complex
psychosocial, neuro—biological, and brain structure
changes [27]. Brain development during this period is
incomplete, which showed in the incongruity between
maturation of the limbic (i.e., emotional, reward system)
and pre—frontal cortex (i.e., executive function such as
decision making); this may explain the high risk for
having emotional distress [28]. Besides those risk factors,
during data collection, the first-year students were
studying biomedical subjects in more depth, which can
be challenging and may lead to emotional distress [18].
Likewise, the decline in stress levels that occur over the
following years may be influenced by the students’
adjustment and their increasing maturity [14,18,28].
Furthermore, higher empathy levels were consistently
found among female students compared to male students,
regardless of educational year; however, based on the
t—test results, this difference between genders was not
statistically significant. Nevertheless, it should be noted
that similar results were found in previous studies
[9-11,20,29]. Other studies found that female doctors
tend to be more sensitive to emotional signs and signals
expressed by the patient, both verbal and nonverbally,
than male doctors [7], and female are also better than
male at managing the emotional aspect of empathy, even
though they performed about the same in the cognitive
aspect of empathy [29,30]. Empathy level measurement
which focus on the cognitive aspect might not be able to
address the difference between male and female which is
probably anchored in the affective aspect of empathy.
The pattern of empathy changed across educational
years, which is relatively consistent with previous
studies [9,10]. A sudden decline in empathy occurred

among students in the first clinical year (or fourth year
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of study). These students begin to work in clinical
settings with real physician—patient interactions, rather
than studying in a classroom as in previous years [31].
Significant differences in mean scores were found
between the preclinical students (years 1-3) and the
first—clinical—year students, as well as between the first—
and second—clinical-year students (Table 3). This pattern
is similar with the patterns reported in two previous
studies, which showed a decline in empathy upon enter—
ing clinical rotation [9-11]. Those studies showed that
the decline might be associated with many factors, such
as a lack of good role models in the clinical practice,
de—idealization of clinical practice experienced by the
students, time issues, academic pressure, re—adaptation
and even interacting with patients [9-11]. A greater
decline can be observed among males (—6.78) than
females (-4.57) during the third year, compared to the
trends of the first clinical year. This finding is consistent
with research by Hojat et al. [9], who found that men are
more prone to empathy decline.

However, this study showed that the empathy level
bounced back to a higher level in the second clinical
year, the pattern which could also be found in several
previous studies, especially those from Far East region
[32]. This phenomenon could be attributed to decreased
burnout level among medical students at this stage as
they were more adapted to clinical rotations. In the
second clinical year, medical students in FMUI were also
entering minor rotations which were considered as less
stressful compared to the major rotations (such as
internal medicine, obstetric and gynecology, surgery, and
pediatrics) during the first clinical year. Also, students’
self-reflection on their experiences in interacting with
patients at the end of each clinical rotation in the first
clinical year might also contribute to the “bounce—back”
of the empathy level. In addition to the more specific
contextual factors, the “bounce—back” of empathy level
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in the present study which used Indonesian translated
version of JSPE might also be due to the collectivist
culture [32,33] in Indonesia and tendency of the students
to operate internally targeted control strategies in which
they might motivate themselves to take responsibility as
future physician dealing with patients and adapt with the
expectation of the clinical learning environment [21].

The total score of empathy of medical students in the
present setting is comparable to those from previous
studies [9,24] and is higher compared to the total scores
of Korean medical students [18]. This can probably be
attributed to the dedicated courses in the medical curri—
culum which aim to develop students empathy and
professionalism across the years. In addition, Indonesia
is a multi—ethnic country with hierarchical and collec—
tivist culture [33]. While empathy is not merely cognitive
but also affective and behavioural capability [8], the
influence of culture in empathy is complex and not
limited to the non-verbal communication and emotional
expression [18]. The influence of hierarchical culture
might also exist when students are given chance to
observe their senior doctors when dealing with patients.
In this regards, positive role-modeling process in
showing empathy from the superior level can become a
strength point for medical students’ empathy develop-
ment. Studies on the influence of hierarchical culture on
feedback [34] and clinical reasoning teaching and
learning [35] show that acknowledgement of culture in a
certain setting is critical to facilitate development
process of medical students’ competencies.

The present authors found no significant correlation
between level of stress and empathy; however, previous
studies reported that distress and burnout are major
factors in empathy decline among medical students
[3,29]. As there are many components of psychological
distress, it seems that various underlying factors might

be causing empathy decline, rather than general stress



[3,29,36]. Although burnout was found to be a strong
factor, depersonalization and depression were not [29].
The explanation provided was that burnout is related to
the professional aspect of medicine, while depression is
more related to general distress [29], hence in relation to
empathy, the measurement of burnout rather than
general distress might be more appropriate. The present
authors identified this as one of the development for
future study. In a systematic review that considered
distress as the main factor of empathy decline among
medical students, especially those who are just entering
clinical rotation, several components of distress were
said to produce such a decline, including burnout,
depression, reduced quality of life, and low sense of
well-being [3].

Despite non—association of general stress and cognitive
empathy in this study, the authors would like to
highlight that stressors can be interpreted and tackled
differently by people coming from different culture
[21,37], and it is also the case for medical students. In
addition, a longitudinal study on the impact of stress
management course for first year medical students also
shows that intervention towards medical students
without changing the learning environment may not be

(38].

focusing on preventing students’ stress only might not be

effective Therefore, as this study highlights,
sufficient to support empathy development in under—
graduate medical program. Furthermore, given the
diversity of culture in Indonesia, approach to support
students well-being and empathy development should
incorporate this awareness and attempts to create
supportive learning environment.

There are some limitations in the present research.
First, this is a cross—sectional study which identify the
stress and empathy level at a point of time, in group of
medical students from different years of education.

Cohort study might be useful to assess the changing of
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stress and empathy level of the subjects over a period of
time in medical training [20,25]. Second, this study was
conducted in one medical school in Indonesia, hence the
generalisation of the results can be limited. However,
other medical schools with comparable cultural and
curricular settings may find the findings of this study
beneficial.

In future studies, other measurements should be
applied to assess the various aspects of stress. While
many previous studies indicated distress as the main
factor of empathy decline, the present study contradicts
this finding, at least in the current setting. Further
investigations could elaborate on the components of
stress and how other relevant variables might affect
empathy decline among medical students.

This study examined the empathy and stress levels of
FMUI medical students in different educational years,
finding no correlation between these variables. While
general stress level appeared to decline over time, the
authors could hypothesize that the students were better
able to manage their stress levels as they matured and
adapted to the programme. It is important to note,
however, that a sharp decrease in empathy decline can
be observed among students entering the first clinical
year. Medical educators should explore why such a
decline occurred and how to deal with it in the future.
The bounced—back of empathy level to a higher level in
the second year highlights the importance of student
adaptation in the clinical learning environment and the
support system. It is undeniable that clinical empathy
contributes to better patient—oriented care, as well as to
patient and physician satisfaction; therefore, further
research is required to explore the other underlying

factors of empathy decline among medical students.
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