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Abstract
Background: The Chinese medical students suffer from high prevalent mental health-related issues and
low empathy. Effective strategies to improve the situations are lacking. This study aims to investigate the
efficacy of the well-designed interventional courses to enhance the mental health and empathy of the
senior Chinese medical students.
Methods: A total of 146 3rd and 4th year medical students were randomized to intervention group (n=74)
and control group (n=72). A pilot study including 5 pre-clinical students and 5 interns was first carried out
to determine the themes and contents of the interventional courses. The designed courses were delivered
in the intervention group once a month for three times, while the control group had no specific
intervention. Five self-assessment questionnaires including the General Self-Efficacy (GSE), Medical
Outcomes Study Short Form 8 (SF-8), Patient Health Questionnaire-9 (PHQ-9), Maslach Burnout Inventory
(MBI), and Jefferson Scale of Empathy-Health Care Provider Student version (JSE-HPS) that separately
evaluated the level of self-efficacy (SE), quality of life (QoL), depression, burnout, and empathy were
completed by the students before and one month after the courses. Qualitative data were collected via emails two year after the intervention.
Results: Compared to the control group, the interventional group showed significantly higher scores of the
empathy (111.0 [IQR 102.0, 118.0] vs 106.0 [IQR 93.0, 111.5]; P = .01) and QoL (32.0 [IQR 28.0, 35.0] vs
29.5 [IQR 26.0, 34.0]; P = .04). The rate of depression was significantly decreased in the interventional
group compared to that in the control group (13.5% vs 29.2%; Chi-square test, P = .02). However, no
significant differences of self-efficacy (25.6 ± 4.8 vs 24.3 ± 6.3; P = .16) and burnout (27.0% vs 34.7%;
Chi-square test, P = .31) were observed between the two groups.
Conclusions: The well-designed interventional courses had a positive impact on the mental well-being
and empathy in senior Chinese medical students, which may help provide novel information for
incorporation into the medical school curriculum.

Background
Many stress factors including long-hour study, frequent examinations and deteriorating patient-physician
communication make medical students vulnerable to mental health problems [1-4].
Accumulative literature have shown that a significant proportion of medical students had different
degrees of mental health problems [5, 6]. In addition, the prevalence of depression was significantly
higher among medical students (22-36%) than the pre-college students and general population (216%) [7-10]. It was also well documented that medical students were more susceptible to burnout
associated with a noticeable lack of self-efficacy (SE), which affected their academic performance,
clinical empathy and overall quality of life (QoL) [11]. In China, these mental health-related
issues were further exacerbated by the deteriorating patient-doctor relation as reflected by the intensive
violent incidents perpetrated by the patients in the hospitals [12, 13]. Frequent medico-legal disputes have
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brought a heavy psychological burden and stress to the medical students in China [14, 15] and have
negatively impacted the students’ passion and confidence in pursuing their future medical careers [13,
16]. The lack of communication skills affected by the empathy was an important factor contributing to a
tense patient-physician relation in China [17, 18] In addition, the reduced empathy further compromised
the students’ clinical ability and performance [14, 19].
Although many previous reports have raised extensive concerns regarding the mental health of medical
students, effective interventional strategies were lacking [16]. Recent years, several randomized controlled
studies, using mindfulness-based stress reduction (MBSR), have been proposed to reduce the mental
distress and burnout, and improve their coping skills as well [20, 21]. In addition, many other various
interventions including Yoga, psychological counseling and Williams LifeSkills training were also reported
to introduce positive effect on the improvement of stress, depression and quality of life [2, 22-24]. While
these studies provided important data for our understanding on the modulation of mental health,
however, there were still some limitations in these work. The previous trials often focused on the shortterm effects, nevertheless, the long-term effects of the designed interventions were unclear. More
importantly, most of the interventions were designed without a detailed research of the targeted medical
students. In this context, the intervention might not be precise, which could affect the intervention
efficacy. Moreover, except the MBSR, many of these interventions were not delivered by the trained
clinician, which might lead to the failure in emotion transmitting that impair the teaching efficiency and
the learning experience in the medical education [25, 26]. Therefore, a problem-oriented educational
intervention, precisely targeting the specific medical student population, with measurable short- and longterm efficacy should be explored and developed.
In China, the medical students usually spend five years in their undergraduate courses and begin getting
into clinical work in their third year. Beside the heavy academic burden, this school-clinic transition
always exacerbated the study load and the mental well-being [17, 27]. Moreover, the 3rd and 4th year
students will directly face the professional patient-doctor communication. However, in our university,
there were only some courses about the medical humanities for the first-year students, which mainly
focused the theories of medical development and the modern patient-doctor relation. The communication
skills training was lacking for the preclinical students. Higher frequencies of depression and burnout, and
lower empathy and sense of personal achievement have been reported in the senior grade medical
students compared to the junior grade students [17, 18, 28]. Nevertheless, the related randomized
interventional studies carried out in these Chinese medical students were very limited and urgently
needed.
In the current study, we aimed to performed a prospective randomized controlled study to evaluate the
efficacy of the evidence-based and physician-guided interventional courses to improve the mental wellbeing and empathy of the 3rd and 4th year medical students in China. The impacts of the designed
interventional courses on the medical students’ mental well-being (e.g., SE, QoL, depression, burnout) and
clinical empathy were measured using the General Self-Efficacy (GSE) scale, Medical Outcomes Study
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Short Form 8 (SF-8), Patient Health Questionnaire-9 (PHQ-9), Maslach Burnout Inventory (MBI), and
Jefferson Scale of Empathy-Health Care Provider Student version (JSE-HPS), respectively.

Materials And Methods
Participants
This was a single-center, randomized controlled study carried out in Zhongshan School of Medicine, Sun
Yat-sen University between March 2016 and June 2016. Enrollment criteria included: (1) Third and fourthyear medical students; (2) Major subject of clinical medicine; (3) Absence of previous history of mental
illness. Finally, a total of 146 medical students were enrolled. All the enrolled participants have read and
signed the written informed consent before commencing the study.

Sample size
The power and sample size were calculated with two-sided Chi-square test at a 5% significance level. We
estimated that the study would have 80% power to detect 5 points differences with standard deviation of
10 in the primary end point of Empathy between two groups with a sample size of 64 students assigned
to each group. In the current study, the sample size was 146, rendering 85% power to detect a 2.5 points
difference with a standard deviation of 5 in the quality of life scale and 64% power to detect a 15.7%
difference between both groups in the depression.

Study design and randomization
Eligible participants were randomly assigned to the intervention (n= 74) and control (n=72) group
according to the results sealed in an opaque envelope delivered by the co-investigators. The
randomization coding list was generated by a simple randomization allocation method PLAN procedure
(SAS, version 9.4, USA). Each student was assigned a number, which was linked to the corresponding
contact information kept by the third party supervisor. Neither the students nor their teachers were blind to
the allocated group due to the interactive schedules between both groups. Each group received one
session per month for three months.

Data collection
In this trial, we used five validated questionnaires to evaluate the SE, QoL, depression, burnout and
empathy. All participants were asked to complete the self-assessment scales and fill in their individual
randomized number on the questionnaires before and one month after the whole intervention courses.
The indicated scales were introduced as follows:
1. General Self-Efficacy Scale
Self-efficacy (SE) was measured by the General Self-Efficacy Scale (GSE Scale). The GSE scale was
designed to measure a broad and stable sense of personal competence to effectively deal with a variety
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of stressful situations [29]. The scale was composed of 10 itemized questions that were answered on a 6point Likert-type scale ranging from strongly disagree (score 1) to strongly agree (score 6). A higher total
score meant a higher level of SE.
2. Medical Outcomes Study Short Form 8
QoL was measured by the Medical Outcomes Study Short Form 8 (SF-8). SF-8 was a valid quality of life
survey that covered the same eight domains of the SF-36 but in a shorter (eight question) form [30]. The
domains covered by the SF-8 Likert-type sacle included: physical function, limitations due to physical
health problems, bodily pain, general health, energy/fatigue, social function, limitations due to emotional
problems, psychological distress and mental well-being. The score of pain domain ranges from 1 to 6,
while scores of the other domains range from 1 to 5. Higher scores represented better physical state and
mental state.
3. Patient Health Questionnaire-9
Depression was measured by the Patient Health Questionnaire-9 (PHQ-9). PHQ-9 had 9 questions
involving core symptoms of depression (anhedonia and depressed mood), suicidal tendency (suicidal
thoughts), physical symptoms (trouble sleeping or concentrating, feeling tired, changes in appetite,
feeling slowed down or restless) and the feeling of guilt or worthlessness over the past two weeks. Scores
> 1 in the core symptoms of depression or suicidal tendency indicated the existence of depressive
symptoms, in addition, medical students with a scoring > 9 points were also diagnosed with depression.
4. Maslach Burnout Inventory
Maslach Burnout Inventory (MBI) was a valid and widely used standard survey to measure burnout [3133]. Burnout was comprised of three domains including emotional exhaustion (EE), depersonalization
(DP), and personal accomplishment (PA). The MBI was a 7-point Likert scale including22-items that
evaluated all of the three domains (the score range of EE was 0-54, the score range of DP was 0-30 and
the score range of PA was 0-48). Medical students who scored ≥ 27 in the EE domain or ≥ 10 in the DP
domain were identified as having at least one manifestation of professional burnouts [34].
5. Jefferson Scale of Empathy-Health Care Provider Student version
We measured empathy by the Jefferson Scale of Empathy-Health Care Provider Student version (JSEHPS) that included 20 items answered on a 7-point Likert scale. Student were required to score each item
according to the level of agreement (from 1 = strongly disagree to 7 = strongly agree). Ten items were
negatively worded with reverse score. The total JSE-HPS score ranges from 20 to 140, with higher score
values indicating higher degree of empathy [35]. Itemized questions in each survey were initially
translated into Chinese for data collection, then translated back into English by bilingual researchers at
the First Affiliated Hospital of Sun Yat-sen University to ensure the accuracy of translation. All of the
questionnaires including the General Self-Efficacy (GSE) scale [36, 37], the Medical Outcomes Study Short
Form 8 (SF-8) scale [38], the Patient Health Questionnaire-9 (PHQ-9) scale [39-42], and the Jefferson
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Scale of Empathy-Health Care Provider Student version scale [28] have been validated for a Chinese
population.

Development of the Intervention courses
To increase the efficacy of the intervention courses, we attempted to know about the psychological
disturbances of the 3rd and 4th year medical students before the intervention development. We randomly
recruited five pre-clinical medical students (3rd year) and five interns (4th year) to serve as a pilot study
group for the preliminary data collection to determine the themes of the interventional courses. We met
with the pilot group members and discussed their impressions of the current clinical work and the related
mental troubles for three months. Students often mentioned the lack of motivation and achievement in
the daily repetitive medical work, the pressure to cope with the doctor-patient relationship and the need to
acquire action-oriented strategies or skills to help them face the workload and potential medical
negligence. Thus, topics concluded from the pilot study were organized into modules entitled
“Establishing the sense of Achievement”, “Means for Efficient Patient-Doctor Communication”, and
“Strategies to Manage Medical Errors”. To develop the problem-oriented interventions, we introduced three
experienced clinicians to narrate the theme-related stories based on their own real clinical experience. In
the “Establishing the sense of Achievement” module, we hoped to deliver four positive aspects of medical
practice to our students including the professionalism of physicians to save lives, the meaning of
gratitude or good faith from the patient, the importance of any newly acquired clinical knowledge from
the daily work and the reputation award from colleague. These stories should help the students establish
a good feedback of cognition and behavior in their daily clinical study and work, thus reducing the
burnout and enhancing the self-efficacy. In the “Means for Efficient Patient-Doctor Communication”
module, we emphasized the importance of the art of patient-doctor conversation and the empathy ability.
The lecturer shared some successful examples (No regret or complaint on the clinical decision from
patients or their family members) involved with the ethical background such as the expensive treatment
cost and poor economics of the patient’s family, the unexpected blood relation of the parent and children,
etc. The communication skills and empathy reflected by these vivid stories should help our students
optimize the clinical decision or advise with the respect for the patients, thus promoting the students’
empathy and also reducing the depressive symptoms due to the released pressure. In the “Strategies to
Manage Medical Errors” module, the lecturer shared the medical errors that she had made and the
strategies to prevent and solve similar problems in her future work. These stories were of importance to
tell our students that everyone could make mistakes even she was a very experienced doctor. In addition,
how to report the mistake to the superior doctor and communicate with the patient and their family
members after medical errors were essential skills for the students. These stories should help the
students establish confidence, thus reducing depression and enhance self-efficacy. As a result, the quality
of life should be improved due to the reduced stress. Building on previous literature [43-45], we combine
the form of facilitated discussion groups that incorporated some elements of mindfulness, shared
experience, and small-group learning to give the intervention. The same general structure was followed in
each course: (1) check-in and welcome, (2) environment preparing (eg, leisure, friendly atmosphere,
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simple reflective exercise), (3) story narration, (4) skills and solutions learning, (5) facilitated group
discussion, (6) summary and checkout.

Courses administration
The intervention course focused on three main subjects: (1) Establishing the sense of Achievement, (2)
Means for Efficient Patient-Doctor Communication, (3) Strategies to Manage Medical Errors. Three
experienced clinicians with at least 10 years of clinical service in our affiliated hospital were selected to
serve as the lecturers. The lecturers were trained by a member of our team to ensure that they were
familiar with the protocols and were able to narrate these stories fluently. The shared stories involved with
various theme-related experience or skills about, for example, the positive aspects of medical practice
such as letters of gratitude, awards or newly acquired experience, the strategies for efficient patient
communication and ways to break bad news, and the dealing with medical errors.
The interventional courses were delivered in leisure, friendly atmosphere after the regular medical
courses. The students were divided into three small groups (25students/group) based on the order of
their code number and each group was guided by a corresponding lecture. During the course, each lecture
narrated a story and summarized the skills for 20-30 minutes, then the students were given 30 min for
group discussion and sharing their own feelings. Thus, each intervention lasted about 60 minutes.
Students in the control group has random conversation under similar leisure, friendly atmosphere,
however, no specific topics, coping strategies and skills were guided and discussed.

Follow up
In order to evaluate the long-term impact of the intervention courses, we contacted all the interventional
group students two years after the intervention (June, 2018) by e-mails. They were requested to reflect on
the interventional courses by answering the following three questions: (1) Please write down the most
impressive story you remember from the interventional courses? (2) Which aspect of the interventional
course influence you the most? (3) How did you apply strategies from the interventional courses in your
daily clinical practice? The qualitative data were collected and analyzed.

Statistical Analysis
Questionnaires with missing information in three or more items were excluded from subsequent analysis.
If the scores of few scale items were missing, the median of the scores of the same items in the
remaining students was used to replace the missing data. The baseline characteristics of the participants
were described with the mean (SD) if the variable follows a normal distribution, and if the data did not
follow a normal distribution, the median (IQR) was used. Independent sample t test or Wilcoxon rank sum
test was used to compare differences for continuous variables between two groups while Chi-square test
or Fisher exact test was used for analyzing the categorical variables. The statistical differences between
the baseline and follow up scores for each outcome separately in intervention and control group were
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also compared using the paired t test, in which the difference between the baseline and follow up data
was calculated and compared. All of the statistical analysis were performed using SAS (version 9.4,
USA). A P value < 0.05 was considered to be statistically significant.

Results
Cohort and baseline characters
We initially recruited 160 third and fourth-year medical students. After screening, a total of 146 students
were enrolled and were randomized into two arms (74 students in interventional group and 72 students in
control group) as showed in Figure 1. Among all collected surveys, 15 missing values were found and
none of the scales were excluded from the analysis. No significant difference in gender and age were
observed between the intervention and control group. In addition, the basal level of SE (26.1 ± 4.4 vs
25.8 ± 5.6; P = .76), QoL (31.0 [IQR 29.0, 34.0] vs 31.0 [IQR 29.0, 34.0]; P = .62), depression (15.3% vs
24.3%; Chi-square test, P = .17), burnout (33.3% vs 35.1%; Chi-square test, P = .82) and empathy (110.5
[IQR 101.5, 119] vs 110 [IQR 103, 116]; P = .98) between the two group were no significantly different
(Table 1).

Short-term outcomes of Randomized arms
Compared to the control group, students in the interventional group had significantly higher scores of QoL
(32.0 [IQR 28.0, 35.0] vs 29.5 [IQR 26.0, 34.0]; P = .04), empathy (111.0 [IQR 102.0, 118.0] vs 106.0 [IQR
93.0, 111.5]; P = .01), and lower rate of depression (13.5% vs 29.2%; Chi-square test, P = .02) (Figure 2;
Table 2 ). The score of burnout in the intervention group was lower than that in the control group
(45.1 ± 13.6 vs 49.6 ± 13.1; P = .04), however, no statistical difference was observed in the burnout rate
between the two groups (27.0% vs 34.7%; Chi-square test, P = .31) (Table 2). The students in the two
groups had similar scores of SE with no significant difference (25.6 ± 4.8 vs 24.3 ± 6.3; P = .16) (Table 2).
We also compared the statistical differences between the baseline and follow up scores for each
outcome separately in intervention and control group. The data showed that the control group
had decreased scores of follow-up SE (1.79, [95% CI: 0.01, 3.57], p=0.05), QoL (1.9, [95% CI: 0.23, 3.58],
p=0.027), Empathy (5.44, [95% CI: 5.81, 10.08], p=0.023), increased scores of the depression (-1.68, [95%
CI: -2.91, -0.4], p=0.008) and unchanged level of the burnout (-0.54, [95% CI: -4.46, 3.37], p=0.787),
compared to the baseline data.
The intervention group had decreased scores of follow-up depression (1.12, [95% CI: 0.5, 2.45], p=0.028),
and unchanged level of SE (0.15, [95% CI: -1.5, 1.79], p=0.862), QoL (0.48, [95% CI: -0.97, 1.92], p=0.52),
Empathy (2.04, [95% CI: -1.69, 5.76], p=0.023) and burnout (2.71, [95% CI: -0.62, 6.03], p=0.787), compared
to the baseline data.

Long-term efficacy of the interventional courses
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We got twenty-one replies with a response rate of 25.6%. While referred to the first question (Please write
down the most impressive story you remember from the interventional course?), it was striking that 15 of
the 21 students wrote down one of the stories in the “Means for Efficient Patient-Doctor Communication”
module. The stories in the “Strategies to Manage Medical Errors” were recalled by five students, while one
student was impressed with the story in “Establishing the sense of Achievement” module. In response to
the second question, all the students reported the positive aspects of the intervention course and its
positive and constructive influence on their daily practice and long-term careers. Besides learning the
strategies and skills, the students also reported the importance of emotional connection with the patients.
They reflected on the shift in their perception of doctor-patient relation and medical errors. The aim of the
third question was asked to observe that if the interventions were internalized in these students and
helped them face the intensive clinical work. In response to this question, most of the students reported
that they learned to pay special attention to teachers’ conversation skills, as well as the expressions and
attitudes of patient and their families in their daily work. In addition, careful history taking, body
examination and multidisciplinary clinical decision were also mentioned to reduce the medical errors.
Therefore, the “Means for Efficient Patient-Doctor Communication” and “Strategies to Manage Medical
Errors” modules in this trial seemed to be the most helpful and rewarding for the student’s mental health
and empathy. “Emotional connection” and “Strategy and skill” were the two themes concluded from the
qualitative data.
The top ranked story that impressed the students was briefly quoted as follows: “I have met one patient
who was suffering from the chronic liver disease and his condition was turning relatively serious. The
following treatment was very expensive. His wife went to ask me whether she should continue the
treatment because they had three kids to raise and the current family economy was poor. The first step
what I do is to tell her all the advantages and disadvantages of the continuing treatment within the scope
of professional requirement. Next, I gave my own opinion that “If I were you, I would continue the
treatment as long as the charge won’t bankrupt and hurting our family”. In the end, I fully understand the
woman’s tough situation, so I gently told her that “I knew your pain, so I would understand and respect
your final decision whatever you selected”. Please never try to morally comment or to condemn the
patient’s or the family members’ choice but learn think and communication from the perspective of
patients. In the following treatment, both of the patient and his wife trust me a lot.”
Some representative quotes from the participants’ replies were as follows: “I still remember one story:
when the patients’ wife asked whether she should keep trying to treat her chronically-ill husband with a
huge cost, the teacher answered “If I were you, I would try to save him as long as there is hope and
comfort for him without going bankrupt and hurting yourself.” I felt this story very touching and I am now
using this way of discussion in my clinical practice when facing similar situation.”
“I remembered sharing my fears of making clinical mistakes and my course teacher told us not to be fear
of making mistakes because a clinical decision was always made in the consensus view of the clinical
team. We are always supported by our senior colleagues when facing new and complex clinical
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situations. The courses have provided me courage, clinical empathy and confidence to learn new
techniques and explore novel surgical operations for the best interests of patients’ care.”

Discussion
In this study, we investigated the impact of a well-designed educational intervention on the mental health
and empathy of the senior Chinese medical students. Generally, The problem-oriented and physicianguided courses showed positive effects on the students’ well-being, as evidenced by the significantly
improved QoL, depression and empathy.
In China, the 3rd and 4th year of the clinical medicine is an important transitional stage. In our center
these students had the heaviest academic load (e.g., pass of 9 clinical subjects in the final examination
and various Objective Structured Clinical Examination [OSCE]) and faced the clinical work with few
experiences. Some interventions should be developed to help the students through this stage. Several
previous trials have reported some useful methods like MBSR-based exercises, psychological counseling
and peer communication that reduced the distress or stress [20, 21, 23, 46]. Nevertheless, the knowledge
of mental problem or trouble of this subset of Chinese medical students was limited. The pre-trial pilot
study offered important clues that these students need more clinical guidance and communication skill
support, besides the psychological comfort. The improved QoL, depression and empathy at one month
after the intervention and the positive effects on the perception and clinical ability reflected by some of
the students after 2 years revealed the efficacy of the designed courses. Our data provided the
representative example that the problem-oriented educational intervention might be useful. Besides the
reported methods, such method presented by the current study could be explored to settle with the mental
health or empathy problems in the specific medical student population.
Another different design in the present study from most of the previous work was that the whole
interventional courses were guided by the experienced physicians. We take the emotional transmission
and sincerity into account in this trial since the emotion had a positive effect on the learning efficiency
and internalization of the clinical skills and knowledge [25, 47]. It’s inspiring to find that the
courses have served part of the students in their future clinical practice. This result indicated the
importance of emotion and professionalism in the intervention involved with the senior Chinese medical
students.
Previous studies have showed that the prevalence of mental health problems in the medical students
was significantly higher than that in general population and became worse in senior medical
students [48-50]. Similarly, we also observed the high prevalence of depression and burnout in this study.
After intervention, compared to the control group, the QoL and depression of the students in the
intervention showed significant improvement. The depression also reduced after courses compared to the
baseline in the intervention group, indicating a benefit on the relieve of mental stress. Of note, we
observed that the depression rate of students in the control group significantly increased. The possible
explanation might be that the final exams was coming, which brought huge pressure to the students, as
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the 3rd and 4th year medical students in our university needed to pass 9 clinical subjects and various
OSCE-based test in the final examination. Such pressure was also likely to explain that not only
depression but also the SE, QoL, and empathy were getting worse in the control group, while the mental
health level of the students in the intervention group after courses showed improvement or unchanged
level compared to the baseline. This phenomenon might imply the positive effect of the intervention to
help the students face the daily stress and keep a stable mental state. In the study, the SE and burnout
didn’t show significant improvement. This could be attributed to the relatively short duration of the
interventional course. Future studies with longer interventional courses would be required.
Empathy was another important ability of medical students, especially for the senior Chinese medical
students. Over the past 20 years, many violent incidents perpetrated by the patients have been reported,
which turned the doctor in China into a high-risk job [13, 27] and affect the students’ career faith [19].
Poor doctor-patient relationship might lower the students’ clinical empathy which could further
exacerbate the doctor-patient communication ultimately affecting the patients’ prognosis [51, 52].
Empathy could be of great help in the better doctor-patient communication to achieve the best mutual
understanding [53], and was also important to patient care by enhancing patients’ satisfaction, comfort,
self-efficacy and trust leading to accurate diagnosis, shared decision making and therapy
adherence [54]. In this study, we introduced the patient-doctor communication skills by narrating and
sharing the real stories, eventually effectively improving the empathy of medical students in the
intervention group compared to the control group. More importantly, as described in the follow-up emails,
the students still remembered the stories and emphasized the skills learning.
This study also has several limitations. First of all, this was a single-center trial. Multicenter studies
should be carried out in the future to further validate the efficacy of the similar interventions. In addition,
although all of the five scales of Chinese version have been validated in the previous studies [35-42].
however, it’s difficult to absolutely guarantee the complete preservation of the original intention due to the
translation. Third, there were few missing data in some scale items, though the proportion is less than
1%. Another small limitation was that it’s hard to prevent the student participants’ communication after
courses and difficult to guarantee anonymization which might lead to the bias of the follow-up data.

Conclusions
The interventional courses guided by the clinicians sharing real-life experiences significantly improve
QoL, promote empathy and reduce depression among the senior Chinese medical students. Our results
pave the way towards a novel strategy for the course reform of the education curriculum in Chinese
medical school by adding the accessible, lowcost and easy to implement educational intervention to
improve the stress-related mental health and empathy.

Abbreviations
Page 11/19

GSE, General Self-Efficacy; SF-8, Medical Outcomes Study Short Form 8; PHQ-9, Patient Health
Questionnaire-9; MBI, Maslach Burnout Inventory; JSE-HPS, Jefferson Scale of Empathy-Health care
Provider Student version; SE, Self-efficacy; QoL, Quality of life; MBSR, mindfulness-based stress reduction;
EE, emotional exhaustion; DP, depersonalization; PA, personal accomplishment; SD, standard deviation;
IQR, inter-quartile range; OSCE, Objective Structured Clinical Examination.

Declarations
Ethics approval and consent to participate
The study was approved by the institutional ethic review board of Zhongshan School of Medicine and all
enrolled participants read and signed the written informed consent before commencing the study.
Consent for publication
Not applicable.
Availability of data and materials
The datasets analyzed during the current study are available from the corresponding author on
reasonable request.
Competing interests
The authors declare that they have no competing interests.
Funding: This work was supported by MOOC Construction Project of Sun Yat-sen University in
2018 (number 80000-18832627).
Authors' contributions
RR and JLG conceived the design. MK and HPX supervised the study. WC, WYC, ZHD and YBZ performed
all procedures of the clinical trial. RR, JLG and YBZ analyzed the data. RR and ZHD wrote the manuscript.
MK and HPX reviewed the manuscript. All authors reviewed and approved the manuscript.
Acknowledgments: We thank Prof. Sui Peng for the help of revising the manuscript.

References
1. Dyrbye LN, Thomas MR, Shanafelt TD. Systematic review of depression, anxiety, and other indicators
of psychological distress among U.S. and Canadian medical students. Academic Medicine. 2006;
81(4):354-373.
2. Shiralkar MT, Harris TB, Eddins-folensbee FF, Coverdale JH. A systematic review of stressmanagement programs for medical students. Academic Psychiatry. 2013; 37(3):158-164.
Page 12/19

3. Yusoff MS, Abdulrahim AF, Yaacob MJ. Prevalence and Sources of Stress among Universiti Sains
Malaysia Medical Students. The Malaysian journal of medical sciences. 2010; 17(1):30-37.
4. Sobowale K, Zhou N, Fan J, Liu N, Sherer R. Depression and suicidal ideation in medical students in
China: a call for wellness curricula. International journal of medical education. 2014; 5:31-36.
5. Yusoff MS, Abdulrahim AF, Baba AA, Ismail SB, Matpa MN, Esa AR. Prevalence and associated
factors of stress, anxiety and depression among prospective medical students. Asian journal of
psychiatry. 2013; 6(2):128-133.
6. Frajerman A, Morvan Y, Krebs MO, Gorwood P, Chaumette B. Burnout in medical students before
residency: A systematic review and meta-analysis. European Psychiatry. 2019; 55:36-42.
7. Kumar GS, Jain A, Hegde S. Prevalence of depression and its associated factors using Beck
Depression Inventory among students of a medical college in Karnataka. Indian Journal of
Psychiatry. 2012; 54(3):223-226.
8. Ngasa SN, Sama CB, Dzekem BS, Nforchu KN, Tindong M, Aroke D, Dimala CA. Prevalence and
factors associated with depression among medical students in Cameroon: a cross-sectional study.
BMC Psychiatry. 2017; 17(1):216.
9. Mukhtar F, Oei TP. A review on assessment and treatment for depression in malaysia. Depression
research and treatment. 2011; 2011:123642.
10. Smith CK, Peterson DF, Degenhardt BF, Johnson JC. Depression, anxiety, and perceived hassles
among entering medical students. Psychology, health & medicine. 2007; 12(1):31-39.
11. Mazurkiewicz R, Korenstein D, Fallar R, Ripp J. The prevalence and correlations of medical student
burnout in the pre-clinical years: a cross-sectional study. Psychology, health & medicine. 2012;
17(2):188-195.
12. Sun J, Liu S, Liu Q, Wang Z, Wang J, Hu CJ, Stuntz M, Ma J, Liu Y. Impact of adverse media reporting
on public perceptions of the doctor-patient relationship in China: an analysis with propensity score
matching method. BMJ Open. 2018; 8(8):e22455.
13. He AJ, Qian J. Explaining medical disputes in Chinese public hospitals: the doctor-patient
relationship and its implications for health policy reforms. Health economics, policy, and law. 2016;
11(4):359-378.
14. Jie L. New generations of Chinese doctors face crisis. Lancet. 2012; 379(9829):1878.
15. Zeng J, Zeng XX, Tu Q. A gloomy future for medical students in China. Lancet (London, England).
2013; 382(9908):1878.
16. Wan P, Long E. Expectations of medical students in China. Lancet. 2016; 387(10025):1275.
17. Li D, Xu H, Kang M, Ma S. Empathy in Chinese eight-year medical program students: differences by
school year, educational stage, and future career preference. BMC Medical Education. 2018;
18(1):241.
18. Blatt B, Kallenberg G, Lang F, Mahoney P, Patterson J, Dugan B, Sun S. Found in translation:
exporting patient-centered communication and small group teaching skills to China. Medical
Page 13/19

Education Online. 2009; 14:6.
19. Zeng J, Zeng XX, Tu Q. A gloomy future for medical students in China. Lancet. 2013;
382(9908):1878.
20. de Vibe M, Solhaug I, Tyssen R, Friborg O, Rosenvinge JH, Sørlie T, Bjørndal A. Mindfulness training
for stress management: a randomised controlled study of medical and psychology students. BMC
Medical Education. 2013; 13:107.
21. Kuhlmann SM, Huss M, Bürger A, Hammerle F. Coping with stress in medical students: results of a
randomized controlled trial using a mindfulness-based stress prevention training (MediMind) in
Germany. BMC Medical Education. 2016; 16(1):316.
22. Prasad L, Varrey A, Sisti G. Medical Students' Stress Levels and Sense of Well Being after Six Weeks
of Yoga and Meditation. Evidence-based complementary and alternative medicine : eCAM. 2016;
2016:9251849.
23. Thompson D, Goebert D, Takeshita J. A program for reducing depressive symptoms and suicidal
ideation in medical students. Academic medicine. 2010; 85(10):1635-1639.
24. Li C, Chu F, Wang H, Wang XP. Efficacy of Williams LifeSkills training for improving psychological
health: a pilot comparison study of Chinese medical students. Asia-Pacific psychiatry : official
journal of the Pacific Rim College of Psychiatrists. 2014; 6(2):161-169.
25. Lemoine ER, Nassim JS, Rana J, Burgin S. Teaching & Learning Tips 4: Motivation and emotion in
learning. International Journal of Dermatology. 2018; 57(2):233-236.
26. Kaplan-liss E, Lantz-gefroh V, Bass E, Killebrew D, Ponzio NM, Savi C, O'connell C. Teaching Medical
Students to Communicate With Empathy and Clarity Using Improvisation. Academic Medicine. 2018;
93(3):440-443.
27. Yu Pan, Xiuhong Yang, Jiangping He, Yanhong Gu, Xiaoli Zhan, Huifang Gu, Qingyan Qiao, Dongchi
Zhou, Huimin Jin. To be or not to be a doctor, that is the question: a review of serious incidents of
violence against doctors in China from 2003–2013. Journal of Public Health. 2015; 23(2):111-116.
28. Wen D, Ma X, Li H, Liu Z, Xian B, Liu Y. Empathy in Chinese medical students: psychometric
characteristics and differences by gender and year of medical education. BMC Medical Education.
2013; 13:130.
29. Schwarzer R. Self-efficacy: Thought control of action: Washington, DC. Hemisphere. 1992.
30. Turner-bowker DM, Bayliss MS, Ware JE, Kosinski M. Usefulness of the SF-8 Health Survey for
comparing the impact of migraine and other conditions. Quality of Life Research. 2003; 12(8):10031012.
31. Dyrbye LN, Harper W, Moutier C, Durning SJ, Power DV, Massie FS, Eacker A, Thomas MR, Satele D,
Sloan JA et al. A multi-institutional study exploring the impact of positive mental health on medical
students' professionalism in an era of high burnout. Academic Medicine. 2012; 87(8):1024-1031.
32. Dyrbye LN, Thomas MR, Power DV, Durning S, Moutier C, Massie FS, Harper W, Eacker A, Szydlo DW,
Sloan JA et al. Burnout and serious thoughts of dropping out of medical school: a multi-institutional
Page 14/19

study. Academic medicine : journal of the Association of American Medical Colleges. 2010; 85(1):94102.
33. Thomas NK. Resident burnout. JAMA. 2004; 292(23):2880-2889.
34. Maslachc JSLM: Maslach Burnout Inventory Manual: Consulting Psychologists Press; 1996.
35. Chen D, Lew R, Hershman W, Orlander J. A cross-sectional measurement of medical student
empathy. Journal of General Internal Medicine. 2007; 22(10):1434-1438.
36. Song X, Ding N, Jiang N, Li H, Wen D. Time use in out-of-class activities and its association with selfefficacy and perceived stress: data from second-year medical students in China. Medical Education
Online. 2020; 25(1):1759868.
37. Guo YF, Zhang X, Plummer V, Lam L, Cross W, Zhang JP. Positive psychotherapy for depression and
self-efficacy in undergraduate nursing students: A randomized, controlled trial. International Journal
of Mental Health Nursing. 2017; 26(4):375-383.
38. Zhong X, Liu Y, Pu J, Tian L, Gui S, Song X, Xu S, Zhou X, Wang H, Zhou W et al. Depressive
symptoms and quality of life among Chinese medical postgraduates: a national cross-sectional
study. Psychology, health & medicine. 2019; 24(8):1015-1027.
39. Zhang YL, Liang W, Chen ZM, Zhang HM, Zhang JH, Weng XQ, Yang SC, Zhang L, Shen LJ, Zhang
YL. Validity and reliability of Patient Health Questionnaire-9 and Patient Health Questionnaire-2 to
screen for depression among college students in China. Asia-Pacific Psychiatry. 2013; 5(4):268-275.
40. Wang W, Bian Q, Zhao Y, Li X, Wang W, Du J, Zhang G, Zhou Q, Zhao M. Reliability and validity of the
Chinese version of the Patient Health Questionnaire (PHQ-9) in the general population. General
Hospital Psychiatry. 2014; 36(5):539-544.
41. Wang Q, Wang L, Shi M, Li X, Liu R, Liu J, Zhu M, Wu H. Empathy, burnout, life satisfaction,
correlations and associated socio-demographic factors among Chinese undergraduate medical
students: an exploratory cross-sectional study. BMC Medical Education. 2019; 19(1):341.
42. Chunming WM, Harrison R, Macintyre R, Travaglia J, Balasooriya C. Burnout in medical students: a
systematic review of experiences in Chinese medical schools. BMC Medical Education. 2017;
17(1):217.
43. West CP, Dyrbye LN, Rabatin JT, Call TG, Davidson JH, Multari A, Romanski SA, Hellyer JM, Sloan JA,
Shanafelt TD. Intervention to promote physician well-being, job satisfaction, and professionalism: a
randomized clinical trial. JAMA Internal Medicine. 2014; 174(4):527-533.
44. Warnecke E, Quinn S, Ogden K, Towle N, Nelson MR. A randomised controlled trial of the effects of
mindfulness practice on medical student stress levels. Medical Education. 2011; 45(4):381-388.
45. Ellman MS, Fortin AH, Putnam A, Bia M. Implementing and Evaluating a Four-Year Integrated End-ofLife Care Curriculum for Medical Students. Teaching and Learning in Medicine. 2016; 28(2):229-239.
46. Menon V, Sarkar S, Kumar S. Barriers to healthcare seeking among medical students: a cross
sectional study from South India. Postgraduate Medical Journal. 2015; 91(1079):477-482.

Page 15/19

47. Mcconnell MM, Eva KW. The role of emotion in the learning and transfer of clinical skills and
knowledge. Academic Medicine. 2012; 87(10):1316-1322.
48. Pan XF, Wen Y, Zhao Y, Hu JM, Li SQ, Zhang SK, Li XY, Chang H, Xue QP, Zhao ZM et al. Prevalence of
depressive symptoms and its correlates among medical students in China: a national survey in 33
universities. Psychology, health & medicine. 2016; 21(7):882-889.
49. Wilkinson TJ, Gill DJ, Fitzjohn J, Palmer CL, Mulder RT. The impact on students of adverse
experiences during medical school. Medical Teacher. 2006; 28(2):129-135.
50. Brazeau CM, Shanafelt T, Durning SJ, Massie FS, Eacker A, Moutier C, Satele DV, Sloan JA, Dyrbye
LN. Distress among matriculating medical students relative to the general population. Academic
medicine : journal of the Association of American Medical Colleges. 2014; 89(11):1520-1525.
51. Casas RS, Xuan Z, Jackson AH, Stanfield LE, Harvey NC, Chen DC. Associations of medical student
empathy with clinical competence. Patient Education and Counseling. 2017; 100(4):742-747.
52. Howick J, Moscrop A, Mebius A, Fanshawe TR, Lewith G, Bishop FL, Mistiaen P, Roberts NW,
Dieninytė E, Hu XY et al. Effects of empathic and positive communication in healthcare
consultations: a systematic review and meta-analysis. Journal of the Royal Society of Medicine.
2018; 111(7):240-252.
53. Flickinger TE, Saha S, Roter D, Korthuis PT, Sharp V, Cohn J, Eggly S, Moore RD, Beach MC. Clinician
empathy is associated with differences in patient-clinician communication behaviors and higher
medication self-efficacy in HIV care. Patient Education and Counseling. 2016; 99(2):220-226.
54. Quince T, Thiemann P, Benson J, Hyde S. Undergraduate medical students' empathy: current
perspectives. Advances in medical education and practice. 2016; 7:443-455.

Tables
Table 1. Baseline Characteristics of 146 senior medical students between intervention and control group
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Variables
Age, year (range)
Gender
Males
Females
SE, mean (SD)
QOL, median (IQR)
Depression (PHQ-9), mean
(SD)
Depression (PHQ-9), N (%)
No
Yes
Burnout (MBI), mean (SD)
Burnout (MBI), N (%)
No
Yes
Empathy (JSE-HPS), median
(IQR)

Total

Control group
(n = 72)

Intervention
group
(n = 74)
21.0 (20.0,
21.0)

21.0 (20.0,
21.0)

20.5 (20.0,
21.0)

76 (52.1%)
70 (47.9%)
26.0 (5.0)
31.0 (29.0,
34.0)
6.3 (3.4)

37 (51.4%)
35 (48.6%)
26.1(4.4)
31.0 (28.5,
34.0)
5.9 (3.0)

39(52.7%)
35(47.3%)
25.8(5.6)
31.0 (29.0,
34.0)
6.6 (3.7)

117 (80.1%)
29 (19.9%)
46.3 (14.7)

61(84.7%)
11(15.3%)
46.8 (14.6)

56 (75.7%)
18 (24.3%)
46 (15.0)

96 (65.8%)
50 (34.2%)
110 (102,
118)

48 (66.7%)
24 (33.3%)
110.5 (101.5,
119)

48 (64.9%)
26 (35.1%)
110 (103, 116)

Statistics

P value
a

3250

0.42

0.025

0.87

0.360
2679

0.76
0.62

1.276

0.20

1.876

0.17

-0.336
0.053

0.74
0.82

2514

0.98

Notes: Continuous variables are presented as mean (SD), median (IQR), and N (min, max). If the variable
follows a normal distribution, it is described with the mean (SD) and if it does not follow a normal
distribution, the median (IQR) is used. Categorical variables are presented as n (%) according to different
levels.
a t-test results for continuous variables with normal distribution, Wilcoxon test results for continuous
variables with abnormal distribution, and Chi-square test results for categorical variables.
Abbreviations: SD, standard deviation; IQR, inter-quartile range; SE, self-efficacy; QOL, quality of life;
MBI, Maslach Burnout Inventory; PHQ-9, the Patient Health Questionnaire-9; JSE-HPS, the Jefferson
Scale of Empathy-Health care Provider Student version.

Table 2. Outcomes of 146 senior medical students between intervention and control group
Variables
SE, mean (SD)
QOL, median (IQR)
Depression (PHQ-9), mean
(SD)
Depression (PHQ-9), N (%)
No
Yes
Burnout (MBI), mean (SD)
Burnout (MBI), N (%)
No
Yes
Empathy (JSE-HPS),
median (IQR)

Total

Control group
(n = 72)

25.0 (5.6)
31.0
(26.0,35.0)
6.7 (4.1)

24.3 (6.3)
29.5 (26.0,
34.0)
7.6 (4.4)

Intervention
group
(n = 74)
25.6 (4.8)
32.0 (28.0,
35.0)
6.0 (3.7)

115 (78.8%)
31 (21.2%)
47.2 (13.6)

51 (70.8%)
21 (29.2%)
49.6 (13.1)

64 (86.5%)
10 (13.5%)
45.1 (13.6)

101 (69.2%)
45 (30.8%)
108.5 (99.0,
115.0)

47 (65.3%)
25 (34.7%)
106.0 (93.0,
111.5)

54 (73.0%)
20 (27.0%)
111.0 (102.0,
118.0)

Page 17/19

Statistics

P value
a

-1.40
3089

0.16
0.04

-2.453

0.02

5.347

0.02

-2.087
1.014

0.04
0.31

3195

0.01

Note: Continuous variables are presented as mean (standard deviation, SD) and median (inter-quartile
range, IQR). If the variable follows a normal distribution, it is described with the mean (SD) and if it does
not follow a normal distribution, the median (IQR) is used. Categorical variables are presented as n (%)
according to different levels.
a t-test results for continuous variables with normal distribution, Wilcoxon test results for continuous
variables with abnormal distribution, and Chi-square test results for categorical variables.
Abbreviations: SD, standard deviation; IQR, inter-quartile range; SE, self-efficacy; QOL, quality of life;
MBI, Maslach Burnout Inventory; PHQ-9, the Patient Health Questionnaire-9; JSE-HPS, the Jefferson
Scale of Empathy-Health care Provider Student version.

Figures

Figure 1
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Flowchart of the inclusion of study participants according to CONSORT diagram.

Figure 2
The scatter plot of (a) median of QoL, (b) proportion of depression (PHQ-9), and (c) median of empathy
(JSE-HPS) before and after intervention for each group. Red represents data from control group and blue
from intervention group. Bars mean 95% confidence interval.
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