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Abstract 

Background A high‑quality medical humanities (MH) education program is essential to developing a successful 
medical practitioner and can influence clinical performance. It is also vital to improve the evaluation of MH educa‑
tion to restore harmonious mutual relationships in medical care. However, studies have yet to discuss the correlation 
between the learning quality and quantity of medical humanities curriculums (MHC) and medical students’ scores 
of clinical curriculums and clinical performance. The study aimed to assess the correlation between the learning qual‑
ity and quantity of MHC and medical students’ performance.

Methods We conducted a retrospective cohort study by analyzing a dataset of students’ learning records. After 
excluding students with missing demographic information (n = 1) and overseas Chinese students (n = 15), the study 
included six‑ and seven‑year program medical school students (n = 354) at National Yang‑Ming University who were 
admitted between 2012 and 2014. The correlation between learning quality and quantity in MHC and students’ fol‑
lowing performance was evaluated by multivariable‑adjusted regression analyses.

Results After adjusting for potential confounders (gender, residential area, age at enrollment, type of administration, 
and school program), the number of MHC with good learning outcomes was significantly correlated with clinical cur‑
riculum scores (p < 0.05), clerkship performance (p < 0.001), and weighted average mark (p < 0.001).

Conclusions Our study found a correlation between MHC with good learning outcomes and medical students’ fol‑
lowing performance. A future study of improving the quality of MH education is warranted.
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Background
In the 1920s, Dr. Francis Peabody noted that "young 
graduates have been taught a great deal about the mech-
anism of disease, but very little about the practice of 
medicine or, to put it more bluntly, they are too scien-
tific and do not know how to take care of patients [1]." 
Indeed, it has been recognized that physicians in train-
ing require more than just an understanding of scientific 
principles to become successful doctors [2]. An Austral-
ian study revealed that interns who had entered medical 
school with a mixed background (science and humani-
ties) performed better in internships than those with a 
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science-only background [3]. Thus, it is insufficient to 
possess only medical knowledge and technical skills to 
become a successful physician. Instead, we must also 
ensure that students become scholarly, compassionate 
professionals who collaborate well, communicate effec-
tively, and advocate for individual patients and systems 
change [4, 5].

The medical humanities (MH) first developed as a 
distinct field of study in the USA, where the term was 
coined in 1948 [6]. The inclusion of the humanities in 
medical education may offer significant potential ben-
efits to future physicians and the medical community 
[7]. Therefore, the cultivation of the humanistic aspects 
of medicine has received greater attention in recent dec-
ades. However, due to the lack of a consensus about the 
definition and precise role of the humanities in medical 
education [7], there is a dearth of empirically supported 
data showing that knowledge of the MH can predict stu-
dent performance after admission to a medical program.

In Taiwan, modern MH education originated from 
the US National Committee on Foreign Medical Educa-
tion and Accreditation in 1998, which evaluated Taiwan’s 
medical education and deemed it non-comparable with 
that of the United States [8]. Taiwan’s Ministry of Educa-
tion then established the Taiwan Medical Accreditation 
Council to promote medical education reform through-
out Taiwan, which further emphasize education reform 
in medical humanities, aimed at making students "first 
good citizens, then decent physicians [8]."

Although the MH is crucially important in medical 
education, few studies have discussed the correlation 
between the learning quality and quantity of medical 
humanities curriculums (MHC) and medical students’ 
scores and clinical performance [9]. A review done in 
2021 showed that many papers made only generalized 
statements about enhancing students’ knowledge and 
skills [9]. Still, most articles did not cohesively present 
specific learning outcomes [9]. Nevertheless, a study 
done at Harvard University found a statistically signifi-
cant association between Patient-Doctor I (the first-year 
MHC) assessment scores and clinical performance, 
including manual skills and humanistic and interactive 
student–patient ability scores [10]. Hence, the purpose 
of the study is to fill the information gap by attempting 
to "measure the immeasurable, " i.e., we created a study 
to assess the correlation between the learning quality and 
quantity of MHC and medical students’ following perfor-
mance with more generalized and objective methods.

Methods
MH in Taiwan
In Taiwan, the medical program consists of a four-year 
preclinical phase (two years of liberal education and basic 

medical sciences and two years of clinical curriculums) 
followed by a three-year or two-year clinical phase (clerk-
ship) since the medical school program was reduced 
from seven to six years in 2013 [11]. Taiwanese medical 
students in clerkship are equivalent to 3rd or 4th-year 
medical students undergoing clinical training in four-
year graduate medical programs in Western countries 
[12]. In the first and second years of medical school, cur-
riculums related to MH were strengthened to meet the 
six core competencies of the Accreditation Council for 
Graduate Medical Education [13]. Most medical schools 
in Taiwan adopt definitions of the MH that have been 
developed by New York University, which defines MH as 
"an interdisciplinary field of humanities, social science, 
and the art and their application to healthcare education 
and practice [14] ".

Study design and participants
We conducted a retrospective cohort analysis of students’ 
data such as age, gender, residential area, weighted aver-
age mark, and clinical curriculum scores provided by the 
National Yang-Ming University register’s office. The sam-
ple frame consisted of students admitted to the school 
of medicine of National Yang-Ming University in 2012, 
2013, and 2014, as well as those who graduated from this 
university in 2018 and 2019 (n = 370). During the clerk-
ship, all students worked mostly under the same rotating 
clinical specialties but with different rotation orders.

Most students were admitted based on results of the 
General Scholastic Ability Test (GSAT) and Advanced 
Subjects Test (AST), high-stakes college entrance tests 
for high school seniors held annually in January and July 
in Taiwan. To decrease the heterogeneity of study par-
ticipants, we excluded 15 students admitted by other 
methods, such as the examination for overseas Chinese 
students. One student was also excluded due to the omis-
sion of demographic information. A final total of 354 stu-
dents were included in the study. The study protocol was 
approved by the Institutional Review Board of Taipei Vet-
erans General Hospital (2018–01-006CC).

Study variables and outcomes
MHC was defined as curriculums of sustained interdis-
ciplinary inquiry into aspects of medical practice, educa-
tion, and research expressly concerned with the human 
side of medicine [15]. Independent variables included 
students’ information such as residential area, gender, 
age at enrollment, type of administration, school pro-
gram, the scores of MHC, and the adjusted number of 
MHC with better scores. Adjusted MHC number means 
when a student’s MHC score is better than the median 
MHC score of all students, the participated MHC was 
then counted. We divided students into groups according 
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to the median of MHC scores (above median group vs. 
below median group) and the adjusted MHC number 
(low MHC coursework group: 0–1 vs. high MHC course-
work group:2–5).

The outcome variables assessed of this study included: 
1). Clinical curriculum scores (cumulative scores for the 
third and fourth year), 2). Clerkship performance (cumu-
lative scores for the fifth, sixth, and seventh years for the 
old school program, and the fifth and sixth years for the 
new school program), and 3). Weighted average mark.

The GSAT and AST are held separately by the College 
Entrance Examination Center annually in Taiwan. The 
main difference between the two tests is that the for-
mer includes preparing a portfolio and participating in 
an interview. At the same time, the latter is solely evalu-
ated by exam scores to determine the distribution order 
to universities. It is also worth noting that in Taiwan, 
about 1/3–1/4 of medical students retake their exams to 
achieve their ideal school department, and most go to 
an entrance exam cram school to achieve their goal [16]. 
Few papers have researched the unique phenomenon of 
cram school fever in Taiwan. Thus, we were interested in 
exploring whether the two groups of students behaved 
differently in future performance in MHC. Besides, there 
is scarcely a concept of gap years after graduation from 
senior high school in Taiwan [17]. Therefore, As the cut-
off point of the academic year in Taiwan is September  1st, 
we defined age > 18 with the date of birth before Septem-
ber  1st when enrolling in medical school as resit students, 
and those aged younger than 18 years old were deemed 
to be new undergraduates. As for the school programs, 
students from both school programs were included. 
Furthermore, we divided students’ residential areas into 
special municipalities and non-special municipalities. 
According to Taiwanese law, a city is considered a special 
municipality when the city’s population is more than 1.25 
million people and it has special needs in political, eco-
nomic, cultural, and urban development.

Statistical analyses
SAS version 9.4 (SAS Institute, Cary, NC, USA) was 
used for statistical analyses. Means and standard devia-
tions were calculated for continuous variables. Percent-
ages were calculated for nominal and ordinal variables. 
Descriptive statistical analyses, including the chi-squared 
test and student’s t-test, were performed to examine 
the participants’ demographic characteristics between 
groups. Multiple regression analyses were conducted 
after controlling for other potential confounders, such 
as gender, age at enrollment, school programs, residen-
tial area, and type of administration, to explore the rela-
tionship between adjusted MHC number and students’ 

following performance. A two-sided p-value of < 0.05 was 
considered statistically significant.

Results
There were 196 students in the above-median group 
compared with 158 students in the below-median group. 
More females were in the above-median group than in 
the below-median group (69% vs. 31%, p < 0.001). We 
found no statistically significant difference in the propor-
tion living in a special municipality between the above-
median group and the below-median group (54% vs. 46%, 
p = 0.31). In addition, fewer resit students were in the 
above-median group than in the below-median group 
(46% vs. 54%, p < 0.05). As for the distribution of the type 
of administration, in the above-median group, 73 stu-
dents were admitted by GSAT, and 123 were admitted by 
AST, whereas GSAT admitted 78 students, and 80 were 
admitted by AST in the below-median group. Of the 
244 seven-year medical students, 146 were in the above-
median group, and 98 were in the below-median group. 
Among the 110 six-year medical students, 50 were in the 
above-median group, and 60 were in the below-median 
group. The average number of adjusted MHC students 
took in the above-median group was 2.06 ± 1.05, while 
that of the below-median group was 0.77 ± 0.69 (Table 1).

As high MHC coursework vs. low MHC coursework 
group, there were no statistically significant differences 
between the two groups regarding the place of residence 
(high urbanization), type of admission, and enrollment 
age. Nevertheless, 45% of females were in the low MHC 
coursework, while 55% of females were in the high MHC 
coursework (p < 0.01). A significant difference was also 
noted in the school programs between the low and high 
coursework groups (p < 0.001) (Table 1).

Students’ performance, such as weighted average mark, 
clinical curriculum scores, and clerkship performance, was 
significantly higher in the above-median group when com-
pared with the below-median group. (p < 0.001). Similar 
results were also observed between the high and low MHC 
coursework groups in weighted average mark and clerk-
ship performance (p < 0.001). No significant difference was 
noted in clinical curriculum scores between the high and 
low MHC coursework groups (p = 0.13) (Table 2).

Comparing students whose MHC scores were all lower 
than the median MHC score of the classes and students 
whose MHC scores were better than the median MHC 
score of the classes, the weighted average mark of stu-
dents who took every additional adjusted number of 
MHC increased by 0.74 points (SE = 0.15, p < 0.001). 
Similarly, a positive correlation was also found between 
clinical curriculum scores and clerkship performance 
[β = 0.38, (SE = 0.20 p < 0.05) and β = 0.31 (SE = 0.07, 
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p < 0.001), respectively) (Table  3). Among other inde-
pendent variables, males had the significantly lower 
weighted average mark, clinical curriculum scores, 
and clerkship performance (β = -1.53, -1.47, -0.75; all 
p < 0.001). New graduates had lower scores than resit in 
weighted average mark and clinical curriculum scores 
(β = -1.7, -2.16, all p < 0.001), and there were statistically 
significant differences in weighted average mark and 
clinical curriculum scores (both p < 0.001), but not in 
clerkship performance (p = 0.07). Moreover, in terms of 

school programs, six-year students performed better in 
weighted average mark and clinical curriculum scores, 
while seven-year students performed better in clerkship 
(all p < 0.01). Finally, residential area and type of adminis-
tration had no statistically significant effect on students’ 
performances (Table 3).

Figure 1 shows that the adjusted number of MHC was 
positively correlated with students’ performance (clinical 
curriculum scores, clerkship performance, and weighted 
average mark).

Table 1 Student characteristics in different subgroups

MHC medical humanities curriculums

Above median group: students whose average score in the MHC was greater than the median class score in the MHC

Below median group: students whose average score in the MHC was lower than the median class score in the MHC

High MHC coursework: an adjusted number of 2–5 MHC

Low MHC coursework: an adjusted number of 0–1 MHC
* Adjusted number means when a student’s MHC score is better than the median MHC score of all students, the MHC that was taken was counted

Variable Below median group Above median group P-value Low MHC 
coursework

High MHC 
coursework

P-value

N % N % N % N %

Total 158 196 196 158

Female 40 31% 90 69%  < 0.001 59 45% 71 55%  < 0.01

Special Municipality 131 46% 154 54% 0.31 159 56% 126 44% 0.75

Resit 43 54% 36 46%  < 0.05 47 59% 32 41% 0.40

Type of administration

 GSAT 78 0.22 73 0.21  < 0.05 84 0.24 67 0.19 0.93

 AST 80 0.23 123 0.35 112 0.32 91 0.26

School program

 6‑year program 60 0.17 50 0.14  < 0.05 87 0.25 23 0.06  < 0.001

 7‑year program 98 0.28 146 0.41 109 0.31 135 0.38

Mean (SD) Mean (SD)

Adjusted number 
of humanity curriculums*

0.77 0.69 2.06 1.05

Table 2 Comparison of the correlation between learning quality and quantity of MHC with students’ performance in weighted 
average mark, clinical curriculum scores, and clerkship performance

MHC medical humanities curriculums

Above median group: students whose average score in the MHC was greater than the median class score in the MHC

Below median group: students whose average score in the MHC was lower than the median class score in the MHC

High MHC coursework: an adjusted number* of 2–5 MHC

Low MHC coursework: an adjusted number* of 0–1 MHC
* Adjusted number means when a student’s MHC score is better than the median MHC score of all students, the MHC that was taken was counted

Below median 
group

Above median 
group

P-value Low MHC 
coursework

High MHC 
coursework

P-value

N = 158 N = 196 N = 196 N = 158

mean SD mean SD mean SD mean SD

Clinical curriculum scores 85.21 4.1 86.81 3.58  < 0.001 85.82 4.02 86.45 3.72 0.13

Clerkship performance 90.48 1.52 91.37 1.2  < 0.001 90.53 1.46 91.52 1.16  < 0.001

Weighted average mark 85.95 3.23 88.2 2.67  < 0.001 86.49 3.23 88.07 2.78  < 0.001
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Discussion
In the current study, we demonstrated that students’ per-
formance in MH and the number of MHC taken by stu-
dents were positively associated with clinical curriculum 
scores, clerkship performance, and weighted average 
mark. To the best of our knowledge, this study is the first 
to predict medical students’ academic and clinical perfor-
mance by quantifying MHC in Asia. We found that com-
pared with the number of MHC, the learning quality of 
MHC showed a more significant correlation with medical 
students’ clinical performance and weighted average mark.

Previous studies using questionnaires or online sur-
veys have found the positive influence of MH on cer-
tain characteristics, such as empathy [18, 19]. An article 
conducted at Harvard University also quantified the 
performance of the MH course and obtained results con-
sistent with our study, which showed linear relationships 
between the humanistic medicine course and clinical per-
formance (p = 0.03) [10]. Another study also conducted 
quantitative analysis on fourth-year medical students 
in the United States [20]. It reached similar conclusions 
that students in the humanities curriculums showed sta-
tistically significant and educationally meaningful gains 
in communication skills compared with the control 
group [20]. The result of a 2019 study on the impact of 
MH courses on clinical competence, measured through 
objective structured clinical examinations, is also in line 

with our research [21]. On the other hand, a randomized 
controlled trial published in 2020 evaluated the potential 
benefits of integrating MHC into clerkship courses [22]. 
Nevertheless, it showed no observable quantitative dif-
ferences in tracked National Board of Medical Examiners 
shelf exam performance [22]. The conflicting result may 
be explained by relatively little exposure to MHC, a total 
contact time of 3 h for the intervention group [22].

However, the studies mentioned above have their limi-
tations, whether they focus on analyzing a single MH 
course or questionnaire-based research, which may have 
potential bias [23]. Consequently, those studies on the 
impact of MHC inevitably lack robust, objective, and 
measurable evidence. In the present study, instead, we 
analyzed objective MHC scores with more generalizable 
and more comprehensive methods and found that MH 
education positively correlated with clerkship perfor-
mance and weighted average mark.

Unlike most previous articles, which praised the 
(potential) impact of the humanities on medical educa-
tion in a single curriculum or in a more subjective man-
ner [24], we further quantified the correlation between 
the adjusted number of MHC and the students’ following 
performance. Besides, in supplementary table 1, we also 
found that students who take more than five MHC per-
formed worse than those who take fewer MHC. That is to 
say: our research has further proved that it is not "more 

Table 3 Multivariable regression analyses for the relationship between the adjusted number of MHC and students’ following 
performance

MHC medical humanities curriculums, GSAT General Scholastic Ability Test, AST Advanced Subjects Test

Clinical curriculum scores Clerkship performance Weighted average mark

β SE p β SE p β SE p

Intercept 88.34 0.96  < 0.001 90.11 0.33  < 0.001 87.71 0.75  < 0.001

Number of adjusted humanity curriculums

0.38 0.20  < 0.05 0.31 0.07  < 0.001 0.74 0.15  < 0.001

Gender

 female

 male ‑1.47 0.41  < 0.001 ‑0.75 0.14  < 0.001 ‑1.53 0.32  < 0.001

Residential area

 Special Municipality

 Non special municipality 0.39 0.49 0.42 0.11 0.168 0.50 0.18 0.38 0.65

Age at enrollment

 Resit

 New graduate ‑2.16 0.47  < 0.001 ‑0.3 0.16 0.07 ‑1.70 0.37  < 0.001

Type of administration

 GSAT

 AST ‑0.07 0.40 0.87 0.27 0.14 0.05 0.18 0.32 0.57

School program

 6‑year program

 7‑year program ‑2.33 0.46  < 0.001 0.61 0.16  < 0.001 ‑1.01 0.36  < 0.01
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is better" in MHC. The positive correlation between MH 
education and medical students’ following performance 
can be fully reflected only when both the quality of cur-
riculums and the number of appropriate curriculums 
are taken into consideration. The possible reason why 
medical students’ performance is not proportional to the 
number of MHC may be due to tight study schedules; 
learners feel constant pressure to excel under the specter 
of constant evaluation [25]. This is a cause of concern as 
the high prevalence of stress among medical students 
may impair the behavior of students, diminish learning, 
and ultimately affect patient care after their graduation.

It is noteworthy that no correlation between the 
adjusted number of humanities curriculums and clini-
cal curriculum scores, assessed by written examination, 
was observed. Combined with the fact that the perfor-
mance of clerkship was better in the group with a higher 
adjusted number of MHC, this finding indicates that 
MHC had greater influence on clinical performance. 
Some studies support our results. Gordon et al. showed 
that MH could overcome the separation of clinical care 
from the "human sciences" and foster interdisciplinary 

teaching to optimize patient care through a more holis-
tic approach [26]. Moreover, diverse MHC, such as arts 
and sports activities, could help to prepare students for 
challenging cases and lectures [27, 28]. Another report 
revealed that taking MHC may provide much-needed 
opportunities for self-reflection about the intensive 
process of becoming a physician and may ease feel-
ings of isolation or burnout [29]. This is essential as it 
has been shown that burnout is a significant challenge 
during the early training years of residency and is influ-
enced by time demands, lack of control work planning, 
work environment and setting, inherently difficult job 
situations, and interpersonal relationships [30].

In the present study, we also evaluated the correla-
tion between different confounding factors, such as 
gender, residential area, age at enrollment, type of admin-
istration, school program with our outcomes. Our results 
showed that the male gender was a negative predictor 
for weighted average mark, clinical curriculum scores, 
and clerkship performance. This may be explained by 
higher self-efficacy in males than in females, which has 
been reported previously in medical students [31, 32]. 

Fig. 1 The correlation between the adjusted number of MHC and students’ performance (scores: clinical curriculum scores, clerkship performance, 
and weighted average mark). MHC: medical humanities curriculums   Adjusted number of MHC: when a student’s MHC score is better 
than the median MHC score of all students, the MHC that was taken was counted
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Furthermore, several studies also concluded that females 
performed better than their male counterparts in inter-
personal skills and were more patient-centered [33, 34]. 
The length of the medical school curriculum in Taiwan 
has been shortened from seven to six years since 2013 
[11]. In addition to strengthening clinical training and 
improving educational outcomes based on the concept of 
"learning-by-doing", the curricular reform is also relevant 
to the gray area of implementing medical interventions 
during clerkships. It is interesting to note that students 
who received seven-year medical education had a better 
performance in clerkship performance when compared 
with six-year medical students. The better performance 
in clerkship may be due to more experience of patient 
care and clinical practice, and may also be related to the 
better performance in MHC in seven-year students, as 
shown in Table  1. However, the shorter medical school 
program course may not seem to interfere with students’ 
clinical performance development. A study conducted 
in Taiwan demonstrated that medical students studying 
a six-year program had lower objective structured clini-
cal examination (OSCE) scores at the beginning of their 
clerkship, but there were no differences between six- and 
seven-year program in OSCE performances after the 
clerkship training [35]. Moreover, our results did not 
show a significant difference when a residential area was 
included as a confounding factor in a student’s perfor-
mance. This result may be explained by the fact that Tai-
wan is a highly urbanized country, and the gap between 
urban and rural areas is not especially obvious [36].

Our study had several limitations. First, the sample 
comprised only one cohort of medical students from 
a single medical school in Taiwan, which may limit the 
generalizability of our results. Second, some scholars 
argue that humanities performance cannot be quanti-
fied numerically [37]. Consequently, we should interpret 
our results carefully since MH education focuses on the 
process of establishing self-values, and it takes time to 
develop and internalize these concepts. Therefore, our 
assessment time points may not be optimal. Third, this 
article does not address the correlation between MHC 
and postgraduate medical students, such as PGY or resi-
dency performance. Caution is required when inferring 
final impact after graduation. Fourth, since many MHCs 
are elective curriculums, there was inevitably some 
potential selection bias in this study. Nevertheless, it is 
worth noting that some MHCs were already included as 
required curriculums in the recent curriculum reform. 
However, it is impossible to create a randomized con-
trolled trial for comparing differences between MHC due 
to ethical issues. A more in-depth exploration to identify 
possible relevant humanities curriculums is warranted in 
future research. Fifth, since our definition of resit is based 

on the time of admission and age, the resit group may 
include some non-repeaters, such as gap year or grade 
retention. Further coordinated, multi-institutional study 
is needed to more firmly establish the appropriate role of 
the MH in modern medical education.

Conclusion
By controlling for various confounding factors, such as gen-
der, enrollment methods, and differences in schooling pro-
grams, our study quantifies the correlation between academic 
performance and MHC for medical students. Our experience 
may be of benefit to medical educators and could inspire 
future curriculum reforms in medical schools. We recom-
mend a future study of improving the quality of MH educa-
tion to see if this contributes to student learning outcomes.

Abbreviations
MH  Medical Humanities
MHC  Medical Humanities Curriculums
GSAT  General Scholastic Ability Test
AST  Advanced Subjects Test
OSCE  Objective structured clinical examination

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12909‑ 023‑ 04073‑y.

Additional file 1. 

Authors’ information
Shiau‑Shian Huang, MD and Ph.D., is an attending physician in the Depart‑
ment of Medical Education, Taipei Veterans General Hospital and Bali Psychiat‑
ric Center, and a lecturer in the College of Medicine, National Yang Ming Chiao 
Tung University, Taipei, Taiwan.
Chao‑Chung Ho, MD, is a postgraduate year 1 at Taipei Veterans General Hospital.
Yeong‑Ruey Chu, Bpharm, MPH, Ph.D. candidate at department of Public 
Health, China Medical University, who interest in the healthcare management.
Jr‑Wei Wu, MD, is an attending physician in the Department of Medical 
Education, Taipei Veterans General Hospital, and a lecturer in the College of 
Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.
Ying‑Ying Yang, MD and Ph.D., is a full professor in the College of Medicine, 
National Yang Ming Chiao Tung University, Taipei, Taiwan.

Acknowledgements
The authors wish to thank the National Yang‑Ming University for providing 
student’s data.

Authors’ contributions
Conceptualization: Shiau‑Shian Huang, Chao‑Chung Ho. Data collecting and 
analysis: Shiau‑Shian Huang, Yeong‑Ruey Chu. Writing original draft: Chao‑
Chung Ho, Shiau‑Shian Huang. Reviewing and editing of the final manu‑
script: Shiau‑Shian Huang, Jr‑Wei Wu, Ying‑Ying Yang. The author(s) read and 
approved the final manuscript.

Funding
Part of this study was supported by the Taipei Veterans General Hospital 
(V111EA‑010,V111‑C005); and Ministry of science and technology, Taiwan 
(MOST 111–2410‑H‑075–003‑MY3).

https://doi.org/10.1186/s12909-023-04073-y
https://doi.org/10.1186/s12909-023-04073-y


Page 8 of 8Huang et al. BMC Medical Education          (2023) 23:571 

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study protocol was approved by the Institutional Review Board of Taipei 
Veterans General Hospital (2018–01‑006CC and 2022‑02‑020A), and also the 
informed consent was exempted for this minimal risk research by the Insti‑
tutional Review Board of Taipei Veterans General Hospital. All methods were 
carried out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 15 July 2022   Accepted: 31 January 2023

References
 1. Peabody FW. The care of the patient. J Am Med Assoc. 

1927;88(12):877–82.
 2. Cooke M, Irby DM, Sullivan W, Ludmerer KM. American medi‑

cal education 100 years after the Flexner report. N Engl J Med. 
2006;355(13):1339–44.

 3. Rolfe I, Pearson S, Powis D, Smith A. Time for a review of admission to 
medical school? The Lancet. 1995;346(8986):1329–33.

 4. Frank JR. CanMEDS 2005 Physician Competency Framework. Ottawa: 
Royal College of Physicians and Surgeons of Canada; 2005.

 5. Frank JR, Snell L, Sherbino J. CanMEDS 2015 Physician Competency 
Framework.Vancouver: Royal Roads University; 2015.

 6. Sarton G, Siegel F. Seventy‑first critical bibliography of the history and 
philosophy of science and of the history of civilization (to October 
1947). In.: History of Science Society; 1948.

 7. Schwartz AW, Abramson JS, Wojnowich I, Accordino R, Ronan EJ, Rifkin 
MR. Evaluating the impact of the humanities in medical education. Mt 
Sinai J Med. 2009;76(4):372–80.

 8. Chou J‑Y, Chiu C‑H, Lai E, Tsai D, Tzeng C‑R. Medical education in 
Taiwan. Med Teach. 2012;34(3):187–91.

 9. Carr SE, Noya F, Phillips B, Harris A, Scott K, Hooker C, Mavaddat N, 
Ani‑Amponsah M, Vuillermin DM, Reid S. Health Humanities curriculum 
and evaluation in health professions education: a scoping review. BMC 
Med Educ. 2021;21(1):1–10.

 10. Nelson LP, Maramaldi P, Kinnunen TH, Kalenderian E. Early performance 
in a humanistic medicine course as a predictor of dental students’ later 
clinical performance. J Dent Educ. 2013;77(8):1006–12.

 11. Chiu C‑H, Arrigo LG, Tsai D. Historical context for the growth of medical 
professionalism and curriculum reform in Taiwan. Kaohsiung J Med Sci. 
2009;25(9):510–4.

 12. Lin CD. Lin BY‑J: Training demands on clerk burnout: determining 
whether achievement goal motivation orientations matter. BMC Med 
Educ. 2016;16(1):1–8.

 13. Carrese JA, Malek J, Watson K, Lehmann LS, Green MJ, McCullough LB, 
Geller G, Braddock CH III, Doukas DJ. The essential role of medical eth‑
ics education in achieving professionalism: the Romanell Report. Acad 
Med. 2015;90(6):744–52.

 14. Hoang BL, Monrouxe LV, Chen K‑S, Chang S‑C, Chiavaroli N, Maulu‑
dina YS, Huang C‑D. Medical Humanities Education and Its Influence 
on Students’ Outcomes in Taiwan: A Systematic Review. Front Med. 
2022;9:857488–857488.

 15. Arnott R, Bolton G, Evans M, Finlay I, Macnaughton J, Meakin R, Reid 
W. Proposal for an academic Association for Medical Humanities. Med 
Humanit. 2001;27(2):104–5.

 16. Liu J. Does cram schooling matter? Who goes to cram schools? Evi‑
dence from Taiwan. Int J Educ Dev. 2012;32(1):46–52.

 17. Yen M. FJU Undergraduate Students’ Views on Taking a Gap Year. 
Department of English Language and Literature: Fu Jen Catholic Uni‑
versity; 2015.

 18. Mangione S, Chakraborti C, Staltari G, Harrison R, Tunkel AR, Liou KT, 
Cerceo E, Voeller M, Bedwell WL, Fletcher K. Medical students’ exposure 
to the humanities correlates with positive personal qualities and 
reduced burnout: a multi‑institutional US survey. J Gen Intern Med. 
2018;33(5):628–34.

 19. Graham J, Benson LM, Swanson J, Potyk D, Daratha K, Roberts K. 
Medical humanities coursework is associated with greater measured 
empathy in medical students. Am J Med. 2016;129(12):1334–7.

 20. Haidet P, Jarecke J, Yang C, Teal CR, Street RL Jr, Stuckey H. Using jazz as 
a metaphor to teach improvisational communication skills. Healthcare. 
2017;5(3):41.

 21. Yen‑Ju Lin B, Liu P‑C, Ku K‑T, Lee C‑C. Adaptation of medical students 
during clinical training: effects of holistic preclinical education on 
clerkship performance. Teach Learn Med. 2019;31(1):65–75.

 22. Strohbehn GW, Hoffman SJ, Tokaz M, Houchens N, Slavin R, Winter S, 
Quinn M, Ratz D, Saint S, Chopra V. Visual arts in the clinical clerk‑
ship: a pilot cluster‑randomized, controlled trial. BMC Med Educ. 
2020;20(1):1–9.

 23. Choi BC, Pak AW. Peer reviewed: a catalog of biases in questionnaires. 
Prev Chronic Dis. 2005:2(1).

 24. Ousager J, Johannessen H. Humanities in undergraduate medical 
education: a literature review. Acad Med. 2010;85(6):988–98.

 25. Firth J. Levels and sources of stress in medical students. Br Med J (Clin 
Res Ed). 1986;292(6529):1177–80.

 26. Gordon J. Medical humanities: to cure sometimes, to relieve often, to 
comfort always. Med J Aust. 2005;182(1):5–8.

 27. McCulloch C, Marango SP, Friedman ES, Laitman JT. Living AnatoME: 
Teaching and learning musculoskeletal anatomy through yoga and 
pilates. Anat Sci Educ. 2010;3(6):279–86.

 28. O’Neill D, Jenkins E, Mawhinney R, Cosgrave E, O’Mahony S, Guest 
C, Moss H. Rethinking the medical in the medical humanities. Med 
Humanit. 2016;42(2):109–14.

 29. Shapiro J, Rucker L. Can poetry make better doctors? Teaching the 
humanities and arts to medical students and residents at the University 
of California, Irvine College of Medicine. Acad Med. 2003;78(10):953–7.

 30. IsHak WW, Lederer S, Mandili C, Nikravesh R, Seligman L, Vasa M, Ogu‑
nyemi D, Bernstein CA. Burnout during residency training: a literature 
review. J Grad Med Educ. 2009;1(2):236–42.

 31. Burgoon JM. An investigation of the self‑efficacy of medical students 
for the anatomy curriculum: Role of gender and prior experience, and 
self‑efficacy’s influence on academic achievement. Chapel Hill: The 
University of North Carolina; 2008.

 32. Khan AS, Cansever Z, Avsar UZ, Acemoglu H. Perceived self‑efficacy 
and academic performance of medical students at Ataturk University 
Turkey. J Coll Physicians Surg Pak. 2013;23(7):495–8.

 33. Van Zanten M, Boulet JR, McKinley DW, DeChamplain A, Jobe AC. Assess‑
ing the communication and interpersonal skills of graduates of interna‑
tional medical schools as part of the United States Medical Licensing Exam 
(USMLE) Step 2 Clinical Skills (CS) Exam. Acad Med. 2007;82(10):S65–8.

 34. Krupat E, Hiam CM, Fleming MZ, Freeman P. Patient‑centeredness and 
its correlates among first year medical students. The Int J Psychiatry 
Med. 1999;29(3):347–56.

 35. Wu J‑W, Cheng H‑M, Huang S‑S, Liang J‑F, Huang C‑C, Yang L‑Y, Shulruf 
B, Yang Y‑Y, Chen C‑H, Hou M‑C. Comparison of OSCE performance 
between 6‑and 7‑year medical school curricula in Taiwan. BMC Med 
Educ. 2022;22(1):1–9.

 36. Speare A, Liu PK. Tsay C‑l: Urbanization and Development: The Rural‑
Urban Transition in Taiwan. London: Routledge; 2019.

 37. Macnaughton J. The dangerous practice of empathy. Lancet. 
2009;373(9679):1940–1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	The quantified analysis of the correlation between medical humanities curriculums and medical students’ performance
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	MH in Taiwan
	Study design and participants
	Study variables and outcomes
	Statistical analyses

	Results
	Discussion
	Conclusion
	Anchor 16
	Acknowledgements
	References


