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Abstract

Background Medical humanities education is an important part of medical education. The purpose of this study was
to determine the effectiveness of medical humanities in improving empathy among medical students and healthcare
professionals.

Methods PubMed, Embase, EBSCO-ERIC, Web of Science were searched systematically for studies in the English
language. The last retrieval date is May 1, 2023. Best Evidence Medical Education (BEME) Global Rating Scale and
Kirkpatrick-based results were used to evaluate the quality of literature. In this study, a meta-analysis of continuous
data was conducted.

Results The pooled results by single-arm test meta-analysis showed a benefit with medical humanities programs in
empathy (SMD 1.33; 95% Cl 0.69-1.96). For single-arm trials of medical humanities program interventions of less than
4 months, 4 months to 12 months, and more than one year, the standardized mean differences(SMD) between post-
test and pre-test were 1.74 (P<0.05), 1.26 (P<0.05), and 0.13 (P=0.46), respectively. The results showed a significant
difference in the effect of medical humanities programs on male and female empathy (SMD —1.10; 95% C| -2.08 -
-0.13). The SMDs for the study of course, the course combined reflective writing, and the course combined reflective
writing and practice as intervention modalities for medical humanities programs were 1.15 (P<0.05), 1.64 (P<0.05),
and 1.50 (P<0.05), respectively.

Conclusion Medical humanities programs as a whole can improve the empathy of medical students and health
professionals. However, different intervention durations and different intervention methods produce different
intervention effects.
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Background

The concept of empathy is widely used in the health care
field. That’s because empathy is often associated with
good healthcare outcomes [1], including good chronic
disease management [2], reduced severity of illness [3],
and reduced symptoms of post-traumatic stress disorder
[4].

But as our understanding of big data and artificial intel-
ligence expands in the medical field, the experience of
patients is marginalized [5]. And medical informatization
further compounds the information asymmetry between
physicians and patients [6]. These factors contribute to
patients perceiving a deficit of empathy in the clinician-
patient relationship. Empathy is generally understood as a
cognitive and affective ability to understand the thoughts
and feelings of others [7]. This definition assumes that
empathy is acquired through interacting appropriately
with others [8]. In recent years, medical humanities have
been proposed as a solution to the “negative” problems of
medicine [9]. So does medical humanities play a role in
promoting empathy among doctors?

Medical humanities have been proposed as an activ-
ity that might improve empathy in medical students, by
fostering skills such as the interpretation of narratives,
and the ability to manage situations where there is no
single correct answer [10]. There is a lot of research on
the role of medical humanities in empathy. The results
of Huang et al. showed that some students believed that
the most important role of medical humanities training
was to improve empathy [11]. Ronan et al. used a medical
humanities education program in the form of cartoons to
intervene with residents and showed an effective increase
in resident empathy [12]. Satendra et al. intervened in
medical students’ empathy with medical humanities pro-
grams such as Theatre of the Oppressed, Reflective Writ-
ing, and others, and showed that they could effectively
improve medical students’ empathy [13]. But other stud-
ies on the role of medical humanities on empathy have
come to a different conclusion. A study by Graabeekd
et al. showed no effect of medical humanities programs
in the form of reading on medical staff empathy [14].
Cédric’s findings also showed no significant difference in
empathy between the narrative medicine group and the
control group [15]. In this paper, we used meta-analysis
to examine the impact of a medical humanities educa-
tion program on the empathy of medical students and
healthcare professionals. We also compared the effects
of the intervention across different intervention times,
across different program types, and gender. It will pro-
vide evidence support for medical humanities to improve
empathy.
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Methods

Our current work is consistent with the Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
yses guidelines. Collected and included in this study were
published studies.

Search strategy

On April 27, 2023, we searched three databases (Web
of Science, PubMed EBSCO-ERIC, and Embase). The
search strategy for this study can be found in Appendix 1.

Study inclusion criteria

The study inclusion criteria included that the (i) inter-
vention was a medical humanities program, (ii) studies
intervention was on medical students and medical work-
ers’ empathy, (iii) studies had a quantitative assessment
of empathy, (iv) and studies published in the English
language.

Study selection

Studies was screened in two steps: (i) a title and abstract
review phase, (ii) and a full-text review phase. If a paper
meets the inclusion criteria in phase (i), the paper was
reviewed in phase (ii). Two reviewers (ZX and PHF)
reviewed the paper at phase (i) and phase (ii), respec-
tively. Any disagreements were resolved either through
discussion or consultation with a third reviewer (DZG).

Data extraction

Two reviewers (ZX and PHF) were assigned to extract
the study characteristics independently. Demographic
data extracted included: author name, title, date of publi-
cation, location of study, journal, study type, sample size,
and intervention time. Data extraction items for study
aims included: measurement tools, study procedures,
empathy scores, and Gender-specific empathy scores.
Any disagreements were resolved either through discus-
sion or consultation with a third reviewer (DZG).

Study quality assessment

Study quality evaluation was performed by ZX and DZG,
who classified the articles according to the Best Evidence
Medical Education (BEME) Global Rating Scale and
Kirkpatrick-based results (Appendix 2). Any disagree-
ments between the two reviewers were resolved through
discussion.

Data analysis

In studies with single-arm studies, the outcome of post-
intervention was used as the experimental group, and
the outcome of pre-intervention as the control group
for quantitative synthesis. In the Rcts studies, the medi-
cal humanities programs were regarded as an experi-
mental group whereas the other served as the control
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for quantitative synthesis. In the randomized pre and
post intervention design controlled studies, the outcome
(medical humanities programs) of post-intervention
was used as the experimental group, and the outcome
(medical humanities programs) of pre-intervention as
the control group for quantitative synthesis, the outcome
(medical humanities programs) of post-intervention was
used as the experimental group, and the outcome (con-
trol group) of post-intervention as the control group for
quantitative synthesis.

We calculated a pooled standardized mean difference
(SMD) and 95% confidence intervals (CI). Whenever het-
erogeneity was not detected (P for heterogeneity>0.05),
a fixed effect model was used; otherwise, a random effect
model was used. If the p-value for heterogeneity was <0.1
or I> was >50%, the studies were considered heteroge-
neous. Analysis of the data was performed using Review
Manager software version 5.4.

Records identified
through database
searching (n = 651)
WOS: n= 194
Embase: n =250
Pubmed: n= 263
ERIC: n=10

[ identification ]

Records after duplicates
removed (n = 435)

Records screened
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Results

The selection process is displayed In Fig. 1. The final
meta-analysis included fifteen studies. A comprehensive
description of each study is provided in Appendix 3.

Characteristic of included trials

Twelve of the 15 included studies were conducted with
medical students and 3 with healthcare professionals.
The majority of studies assessed the impact of medical
humanities programs on the empathy of Chinese medi-
cal students and healthcare professionals (47%), followed
by U.S. medical students or healthcare professionals
(27%). The Jefferson Scale of Empathy (JSE) was used to
measure empathy scores in most of the studies (80%).
Medical humanities program interventions lasted less
than 4 months in 10 studies, 4 months-1 year in 3 stud-
ies, and >1 year in 2 studies. Of the 15 studies, 13 stud-
ies used before-and-after controlled trials, and 5 studies
combined before-and-after controlled and RCT trials. A

Records excluded

(n = 396)

Screening

Full-text articles assessed
for cligibility
(n=185)

v

Studies included in
review (n = 15)

[ Included | [

Fig. 1 Flow chart of the study selection process

(n=211)

Records excluded:

Reason 1 = interventions
are not medical humanities
programs(n = 53)

Reason 2 = qualitative(n =
101)

Reason 3 = no empathy
score was reported (mean
and SD)(n = 15)

Reason 4 = same data set
included(n=1)
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comprehensive description of each study is provided in
Table 1.

Study quality was evaluated using BEME and Kirkpat-
rick-based results, with 9 studies having a BEME of 3,
6 studies having a BEME of 4, 11 studies having a Kirk-
patrick-based result of 2a, and 4 studies having a Kirk-
patrick-based result of 2b. A comprehensive BEME and
Kirkpatrick-based results for each study are provided in
Appendix 4.

The impact of medical humanities programs on empathy
Fourteen single-arm pre-post studies assessed the impact
of medical humanities programs on empathy. Nine of
the 14 per-post studies showed an increase in medi-
cal student and healthcare professionals empathy scores
after the medical humanities program intervention. The
pooled results by meta-analysis showed a large benefit
with medical humanities programs in empathy (SMD
1.33; 95% CI 0.69-1.96) and the evidence of heterogene-
ity with an 12=98% was also shown (Fig. 2).

Five RCTs studies investigated the impact of the pres-
ence or absence of a medical humanities program on
the empathy of medical students and healthcare profes-
sionals. Meta-analysis results showed no difference in
empathy (SMD 0.67; 95% CI -0.02—1.35) (Fig. 1) between
medical students and healthcare professionals who par-
ticipated in the medical humanities program and those
who did not.

Effect of medical humanities program intervention time on
empathy

Nine studies evaluated the impact of medical humani-
ties programs on empathy over a period of 4 months or
less. The results of the meta-analysis showed that medi-
cal humanities programs of up to 4 months (SMD 1.74;
95% CI 0.87-2.62)(Fig. 2) and 4 to 12 months (SMD 0.73;
95% CI -0.58—2.04)(Fig. 2) have a tremendous benefit in
enhancing the empathy of medical students or healthcare
professionals. In contrast, medical humanities programs
with intervention durations of more than 12 months had
no effect on the improvement of empathy (SMD 0.13;
95% CI -0.22-0.47)(Fig. 3).

Males vs. females

Five studies compared the effects of medical humanities
programs on the empathy of medical students or health-
care professionals across gender. The results showed a
significant difference in the effect of medical humani-
ties programs on male and female empathy (SMD —1.10;
95% CI -2.08 — -0.13)(Fig. 4). Thus medical humanities
programs benefit females more than males in terms of
empathy.
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Effects of different intervention types on empathy

Course, reflective writing, and care practice are the most
used interventions in medical humanities programs. Five
studies of medical humanities programs adopted the
course intervention, and meta-analysis results showed
that the course had a significant effect on improving
empathy (SMD 1.15; 95% CI 0.12-2.17) (Fig. 4). Three
studied medical humanities programs adopted a course
combined reflective writing intervention, and meta-
analysis results showed that this intervention had a sig-
nificant effect on improving empathy (SMD 1.64; 95%
CI0.16-3.11) (Fig. 4). Three studied medical humanities
programs adopted a course that combined reflective writ-
ing and clinical practice intervention, and meta-analysis
results showed that this intervention had a significant
effect on improving empathy (SMD 1.50; 95% CI 0.28—
2.72) (Fig. 4). And there was no significant difference in
the effect of the above three interventions on empathy
(Chi?=0.35, P=0.84) (Fig. 5).

Discussion

To our knowledge, this is the first published systematic
review of the effects of medical humanities programs on
empathy and the first to analyze the effects of different
medical humanities programs and different intervention
times on empathy separately. Several systematic reviews
have summarised the impact of medical humanities pro-
grams on empathy. In a 2017 systematic review, it was
noted that narrative medicine is beneficial for improving
empathy in healthcare workers, but not enough to pro-
vide clinical evidence to support it due to a lack of large-
scale studies. [16] In a 2019 systematic review, mention
was made of the fact that narrative medicine can improve
medical students’ empathy, thus helping them to build a
harmonious doctor-patient relationship. However, due
to the lack of relevant longitudinal studies, the long-
term intervention effects of medical humanities pro-
grams are less certain. [17] A 2022 systematic review on
the impact of medical humanities education on medical
student learning outcomes in Taiwan, China, also men-
tioned that medical humanities education can improve
medical students’ empathy. [18] Although these reviews
mention that medical humanities can improve medical
students’ and healthcare professionals’ empathy, none
of these reviews provide a detailed analysis of the dura-
tion and content of interventions in medical humanities
programs.

The findings of this study have important implications
for medical humanities education, practice, and future
research. The results of this review indicate that medical
humanities programs show positive effects in enhanc-
ing empathy in both medical students and medical staff.
There are two main reasons why medical humanities
programs can increase empathy in medical students and
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Table 1 Characteristics of included studies
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Study Design Intervention mea-  Population/Sample  Measurement Tool Empathy score, mean(SD)
sures/intervention
time
Bahadur et Single arm Course AND Expose  Medical JSE-S Pre-: 105.52(10.45)
al.(2015), Nepal pre post to care practice AND  students/n=65 Post-: 116.29(9.02)
[31] study Reflective writing
practice/8 weeks
Johanna et Single arm Course/3 Months Medical ECRS Pre-:92.3(8.2)
al.2004), USA [19]  pre post students/n=16 Post-: 94.6(8.9)
study
Xue et al. (2023),  Single arm Course AND Reflec-  Nursing JSPE-NS All-Post: I-G:99.4(15.7),C-G:92.2(14.6)
China [20] pre post tive writing prac- students/n=85 I-G:Pre-: 89.6(14.0),Post-:99.4(15.7)
study, RCT tice/12 Months C-G: Pre-: 88.7(11.9),Post-: 92.2(14.6)
Michal et al. Single arm Course/3 years Medical JSPE-S Pre-: 114.40(11.32)
(2020), Israel [25]  pre post students/n=262 Post-: 112.75(14.19)
study
Chenetal. (2017), Single arm Course AND Healthcare JSE-HP Pre-(110):111.1(1.4)
Taiwan, China [32] pre post Reflective writing professionals/n=142 Post-(100): 116.2(1.6)
study practice/2 Months 1.5years(90): 116.0(1.6)
Yang et al. (2013), Single arm Exposure to visual Medical JSPE Pre-(110): 110.92(10.27)
Taiwan, China [33] pre post art/4 Months students/n=113 Post-(110): 111.30(11.57)
study
Cédric et al.(2020), RCT Course AND Medical JSPE-MS C-G:110.1(11.9)
France [15] Reflective writing students/n=362 Balint groups: 111.0(9.1)
practice/2 Months Narrative medicine: 110.7(9.3)
Chenetal. (2022), RCT Narrative/Storytell-  Medical JSPE C-G:69.4(11.3)
Taiwan, China [21] ing/9 Months students/n=207 1-G: 69.7(11.9)
Brian et al. Single arm Course AND Expose  Medical JSE Pre-: 5.75(0.1)
(2020),USA [34] pre post to care practice AND  students/n=34 Post-: 6.05(0.09)
study Reflective writing
practice/4 Months
Haley et al. (2018), Single arm Course AND Medical Self-made Pre-(25):3.25(0.42)
USA [23] pre post Reflective writing students/n=25 questionnaire(contains ~ Post-(22):3.82(062)
study practice/1 years 9 items)
Lon Jetal. (2021), Singlearm Course/4 Months Medical JSE Pre-: 109.10(1.28)
USA [35] pre post students/n=60 Post-:112.22(1.07)
study
Yang et al. (2018),  Single arm Course AND Expose  Nursing JSE T1(pre-):
China [36] pre post to care practice AND  students/n=163 G1:104.08(12.43)
study, RCT Reflective writing (G2:104.59(13.48)
practice/30Months G3:104.42(14.11)
T2(theoretical education ends):
G1:104.06(11.75)
G2:107.45(13.34)
G3:107.07(14.08)
T3(clinical practice education ends):
G1:104.79(11.82)
G2:107.91(13.01)
G3:110(13.30)
Zhao et al. (2023), Single arm Course/2 Months Healthcare JSPE-S Pre-: 110.6(12.1)
China [24] pre post professionals/n=116 Post: 122.6(9.0)
study
Saeideh et al. Single arm Course AND Medical JSPE C-G: Pre-:75.86(8.50),Post:76.35(7.99)
(2020), Iran [26] pre post Reflective writing students/n=135 I-G:Pre-:73.90(8.59),Post:94.90(4.47)
study, RCT practice/3 Months
Luetal. (2023), Single arm Course/6 Months Nursing/n=101 The Interpersonal Re- Pre-21.64(2.3)
China [22] pre post sponse Index Scale Post:26.71(3.1)
study

I-G: Intervention group, C-G: Control group
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Control
Mean

Experimental
Study or Subgrou Mean SD_Total
1.1.1 Pre-intervention test vs.Post intervention test

Bahadur 2015 116.20 98.02 65 10552 1045 65
Brian 2020 6.05 0.09 34 575 041 34
Chen 2017 1162 1.6 142 11141 1.4 142
Haley 2018 382 062 25 326 042 25
Johanna 2004 946 89 16 923 82 16
LonJ 2021 11222 107 60 1091 128 60
Lu 2023 26.71 31 101 2164 23 101
Michal 2020 11275 1419 262 1144 11.32 262
Saeideh pre-post 2020 949 447 69 739 859 69
Xue pre-post 2023 994 157 43 896 14 43
Yang 2013 1113 1157 110 11092 111.3 110
Yang group2 pre-post 2018 107.45 1334 56 10459 1348 56
Yang group3 pre- post2018 110 133 55 104.42 141 55
Zhao 2023 1226 g 116 1106 121 116
Subtotal (95% Cl) 1154 1154

Heterogeneity: Tau*= 1.41; Chi*= 575.92, df= 13 (P < 0.00001); F= 98%
Test for overall effect: Z= 4.11 (P < 0.0001)

1.1.2 Medical Humanities Program vs. Non-Medical Humanities Program

Cédric 2020 107 93 120 1101 119 117
Chen 2022 697 119 69 694 113 138
Saeideh MH vs. NMH 2020 949 447 69 7635 799 65
Hue MH vs. NMH 2023 99.4 157 43 0922 146 42
Yang group2 MHvs. NMH 2018 107.45 1334 56 104.06 11.75 52
Yang group3 MH vs. NMH 2018 110 133 55 10479 1182 52
Subtotal (95% Cl) 412 466

Heterogeneity: Tau®= 0.70; Chi*=113.23, df= 5 (P < 0.00001), F= 96%
Test for overall effect: Z=1.91 (P = 0.06)

Total (95% CI) 1566 1620 100.0%

Heterogeneity: Tau®= 1.16; Chi*= 715.92, df= 19 (P < 0.00001); F= 97%
Test for overall effect: Z= 4.59 (P < 0.00001)
Test for subaroun differences: Chi*=1.92. df=1 (P=0.17). F= 48.0%

SD Total Weight

51% 0.00 [-0.26, 0.27] T
5.0% 0.21 [-0.16, 0.58] T

69.7%

30.3%
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Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

51% 1.10(0.73,1.47) —
4.7% 3.12(2.40,3.84) —_—
51% 3.38(3.02, 3.75] -
4.8% 1.06 [0.46, 1.65) —

4.7% 0.26 [-0.43, 0.96] -

49% 263(2.14,3.12) ——
5.1% 1.85[1.52,2.18] -

52%  -0.13[-0.30,0.04] ~

4.9% 3.05 [2.56, 3.54] —
5.0% 0.65[0.22, 1.09] —

5.0% 0.40 [0.03, 0.78) —
51% 1.12[0.84,1.40] -

1.33[0.69, 1.96] >
51% 0.06 [-0.20, 0.31] T
51% 0.03 [-0.26, 0.31] T
4.9% 2.87 (2.39, 3.36) —
5.0% 0.47 [0.04, 0.90] —
5.0% 0.27 [-0.11, 0.65] ™
5.0% 0.41[0.03, 0.79] ——

0.67 [-0.02, 1.35] <

1.13[0.65, 1.61] &>

4 2 0 2 4

Favours [control) Favours [experimental)

Fig. 2 Forest plot showing the empathy of medical student or healthcare professionals. MH: Medical humanities program, NMH: Non-Medical humani-

ties program

medical staff. The former is that it can help medical stu-
dents and medical staff to reflect on themselves, increase
their professional identity, and improve their empathy.
[19-22] The second is that it can help them to think from
the patient’s point of view and better understand the
patient. [20, 23, 24] The results of several RCTs showed
no effect of medical humanities programs on improv-
ing empathy. This may be because the subjects of these
studies were medical students in clinical placements.
These students, new to the clinic lacking appropriate role
models and with a strong need for technology, would
not consider empathy an important component. [15, 25]
Secondly, most medical schools emphasize humanistic
education for medical students, so students in both the
control and experimental groups may have had previous
training in medical humanities. [26].

The findings of this review specifically suggest that the
longer the intervention period of the medical humani-
ties program the less effective the empathy enhance-
ment. One possible explanation for this is that when
students begin a course, they first experience a honey-
moon period. Afterward, as the course becomes more
standardized, students gradually become bored with the
course and it becomes less effective. [27] Another expla-
nation is that medical students have a high level of burn-
out that increases with the duration of study. [28] A third

explanation is that as medical students enter the intern-
ship period, empathy also builds up fatigue, which causes
it to decrease. [24].

The findings show that medical humanities programs
have a higher effect on empathy in females than in males.
It has been argued that women tend to be more receptive
to signs of emotion than men. [29] Evidence also shows
that female medical professionals can respond more
quickly to medical humanities interventions compared to
men. [30].

The results of this study also indicate that theoretical
education combined with practical education is more
effective than theoretical education alone in enhancing
empathy. During practice, medical students and medi-
cal staff can have effective interaction and deepen the
new knowledge and skills they have learned. [20] More-
over, in practice, they can have full contact with patients
and have a deeper understanding of them. [24] Problems
encountered in practice are unique and can form summa-
tive feedback for medical staff, which helps medical staff
to reflect on themselves. [21].

Strengths and limitations

To our knowledge, this is the first meta-analysis of the
impact of medical humanities programs on empathy. The
strengths of this study include the following: (1) it was a
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Experimental Control

1.1.1 Intervention time: <4 Months

Bahadur 2015 116.28 98.02 65 10552 1045 65 7.2%
Brian 2020 6.05 009 34 5.75 0.1 34  6.8%
Chen 2017 116.2 16 142 1114 14 142 7.2%
Haley 2018 382 082 25 325 042 25 7.0%
Johanna 2004 946 8.9 16 923 8.2 16 6.8%
LondJ 2021 11222 1.07 60 1091 1.28 60  71%
Saeideh 2020 949 447 69 739 858 69 7.1%
Yang 2013 111.3 1157 110 11082 111.3 110 7.3%
Zhao 2023 1226 9 116 1106 121 116 7.3%
Subtotal (95% Cl) 637 637 63.8%
Heterogeneity: Tau®=1.74; Chi*= 327.49, df= 8 (P < 0.00001); F= 98%

Test for overall effect: Z= 3.90 (P < 0.0001)

1.1.2 Intervention time: 4 Months-12 Months

Lu 2023 26.71 31 101 21.64 23 10 7.3%
Xue 2023 994 157 43 896 14 43 7.2%
Subtotal (95% Cl) 144 144 14.4%
Heterogeneity: Tau®*= 0.68; Chi*= 18.49, df=1 (P < 0.0001); F= 95%

Test for overall effect. Z= 2.11 (P = 0.04)

1.1.3 Intervention time: =12 Months

Michal 2020 11275 1419 262 1144 1132 262 7.4%
Yang group2 2018 107.45 1334 56 10458 13.48 56 7.2%
Yang group3 2018 110 133 55 104.42 1411 55 7.2%
Subtotal (95% Cl) 373 373 21.8%

Heterogeneity: Tau®= 0.07; Chi*= 7.80, df= 2 (P = 0.02); F=74%
Test for overall effect: Z= 0.74 (P = 0.46)

Total (95% CI) 1154 1154 100.0%
Heterogeneity: Tau®=1.41; Chi*= 575.92, df= 13 (P < 0.00001); = 98%
Test for overall effect: Z= 4.11 (P < 0.0001)

Test for subaroun differences: Chi*=13.45. df=2 (P=0.001). F=85.1%

Fig. 3 Effect of medical humanities program intervention time on empathy

Males Females
Study or Subgrou Mean SD Total Mean SD_Total Weight
Cédric 2020 108 102 54 1107 93 66 21.2%
Chen 2017 1067 53 15 1179 16 85 188%
Johanna 2004 623 179 6 729 169 10 17.5%
Michal 2020 11213 1399 147 11378 1442 114 21.5%
Yang 2013 109.99 1154 77 11436 11.2 33 21.0%
Total (95% ClI) 299 308 100.0%

Heterogeneity: Tau*= 1.14; Chi*= 96.35, df= 4 (P < 0.00001); F= 96%
Test for overall effect: Z= 2.22 (P = 0.03)

Fig. 4 Forest plot showing the empathy of females and males

comprehensive literature search of relevant studies; (2)
it compared the effects of different intervention times
on empathy; and (3) it compared the effects of different
types of medical humanities programs on empathy.
Limitations of this systematic review include: (1) sig-
nificant heterogeneity in the meta-analysis, which may
be due to differences in the content, approach, and pro-
cess of various types of medical humanities programs; (2)
fewer studies used arts-based interventions to improve
empathy, failing to form comparisons with other types of
interventions; (3) the largest number of included studies
were in China and the United States, and uneven distri-
bution of geography, ethnicity, etc. may also affect the
generalizability of the results; and (4) most studies did
not have quality control regarding medical humanities

Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI

Page 7 of 9

Std. Mean Difference
IV, Random, 95% Cl

1.10[0.73,1.47) =
3.12[2.40, 3.84]
3.38 [3.02, 3.75) =
1.06 [0.46, 1.65]
0.26 [-0.43, 0.96] -T—
263[2.14,3.12)
3.05 [2.56, 3.54]
0.00 [-0.26, 0.27] T
1.12[0.84, 1.40) =
1.74[0.87, 2.62]

1.85[1.52,2.19]
0.65 [0.22, 1.09]
1.26 [0.09, 2.43]

-0.13 [-0.30, 0.04] &
0.21 [-0.16, 0.58] —
0.40 [0.03, 0.79) —
0.13[-0.22, 0.47] L 2

1.33[0.69, 1.96]

-4 L 0 2 4
Favours [control] Favours [experimental]

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference

IV, Random, 95% ClI

-0.28 [-0.64, 0.09) -
-4.46 [-6.30, -3.62] ——

-0.58 [-1.62, 0.46) —

-0.12 -0.36,0.13) =

-0.38 [-0.79, 0.03] -
-1.10 [-2.08, -0.13] >

4 2 0 2 4
Females Males

programs, and differences in the quality of the studies
may also lead to biased findings.

Implications and conclusion

This study has important implications for the applica-
tion of medical humanities programs to practice. Medi-
cal humanities programs as a whole can improve the
empathy of medical students and health professionals.
However, different intervention durations and differ-
ent intervention methods produce different intervention
effects. This suggests that the duration and the man-
ner of the intervention are important factors that influ-
ence medical humanities programs to improve empathy
among medical students or medical staff. Moreover, the
medical humanities program should have a different
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% ClI IV, Random, 95% CI
3.1.1 Course
Johanna 2004 946 89 16 923 82 16 7.3% 0.26 [-0.43, 0.96) ==
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Michal 2020 11275 1419 262 1144 1132 262 7.9% -0.13 [-0.30, 0.04] &
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Subtotal (95% CI) 555 555 38.6% 1.15[0.12, 2.17] -
Heterogeneity: Tau®*= 1.32; Chi*= 203.95, df= 4 (P < 0.00001); F= 98%
Test for overall effect: Z=2.19 (P = 0.03)
3.1.2 Course AND Reflective writing practice
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Haley 2018 382 062 25 325 042 25 75% 1.06 [0.46, 1.65] -
Saeideh 2020 949 447 69 739 859 69 76% 3.05[2.56, 3.54) &
Xue 2023 994 157 43 896 14 43 7.7% 0.65[0.22,1.09] I
Subtotal (95% Cl) 399 396 38.5% 1.64 [0.16, 3.11] -
Heterogeneity: Tau®= 2.78; Chi*= 274.59, df= 4 (P < 0.00001); F= 99%
Test for overall effect: Z= 2.18 (P = 0.03)
3.1.3 Course AND Expose to care practice AND Reflective writing practice
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Brian 2020 605 009 34 575 01 34 7.3% 3.12(2.40,3.84) =
Yang group2 2018 110 133 55 10479 1182 52 78% 0.41[0.03,0.79] =
Subtotal (95% CI) 154 151 22.9% 1.50[0.28, 2.72] -
Heterogeneity: Tau®= 1.10; Chi*= 42.50, df= 2 (P < 0.00001); F= 95%
Test for overall effect: Z= 2.41 (P=0.02)
Total (95% CI) 1108 1102 100.0% 1.42[0.75, 2.09] <>
Heterogeneity: Tau®= 1.47; Chi*= 561.74, df= 12 (P < 0.00001); F= 98% = 0 5 A

Test for overall effect. Z= 4.14 (P < 0.0001)
Test for subaroun differences: Chi*= 0.35. df=2 (P=0.84). F=0%

Fig. 5 Forest plot showing the empathy of different intervention types

focus for medical students and medical staff of different

genders.
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