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Abstract 
While the number of female medical students is increasing in Japan, gender differences in medical school performance have not been 
studied extensively. This study aimed to compare gender differences in repeat-year experience, Clinical Clerkship (CC) performance, 
and related examinations in Japanese medical students. We retrospectively analyzed the number of repeat-year students and years to 
graduation for male and female medical students, and assessed gender differences in performance on computer-based testing (CBT) 
before CC, CC as evaluated by clinical teachers, the CC integrative test, and the graduation examination in 2018-2020 graduates 
from our medical school. Subgroup analyses excluding repeat-year students were also performed. From 2018 to 2020, 328 medical 
students graduated from our medical school. There were significantly fewer repeat-year female students compared to male students 
(P = .010), and the average number of years to graduate was significantly higher for male students than female students (P < .001). 
Female students showed higher scores and performance in all integrative tests and CC (P < .05, each). In analysis excluding repeat-
year students, there were no significant gender difference in performance on the CBT, and CC integrative test, although female 
students significantly outperformed male students on the CC and graduation examination. Female medical students had a fewer 
number of repeat-years and performed better in the CC and graduation examination compared to their male counterparts.

Abbreviations:  CBT = computer-based testing, CC = clinical clerkship, OSCE = Objective Structured Clinical Examination.
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1. Introduction

Japan’s national system of modern medical education was devel-
oped in the late 1800’s, and was influenced by the German medical 
education model. In the early 1900’s, there were only a few female 
doctors. After World War II, the American style of standards-based 
systematic medical education was introduced, together with several 
social and cultural concepts.[1] The proportion of female doctors 
in Japan are continually increasing as well as professions, but still 
remains the lowest (21–22%) among Organization for Economic 
Co-operation and Development countries.[2] In Japan, the medical 
school is 6-year system and candidates who graduated or expected 
to from high school can take medical school entrance examination 
which present original their own evaluation standards.

To perform effective curriculum development or learning 
support to medical students, learning tendency evaluations are 
important.[3] Some studies have reported associations between 
demographic factors (e.g., gender and age) and academic 

performance and dropout and repeat-year rates.[4,5] These studies 
have focused mainly on academic achievement in the early stages 
of the medical education curriculum.[6]

Clinical medicine, which is the integrative part of medical 
education curriculum, is a complex academic discipline and one 
of the major causes of repeat-year which delay their gradua-
tion and give much stress.[7] In clinical curriculums, several fac-
tors have been reported to impact academic success, including 
previous academic performance and technical and non-techni-
cal skills.[8,9] In USA, there are some studies examined gender 
difference in clinical clerkship (CC) and USMLE accomplish-
ment.[10,11] In other studies, females reportedly show higher 
performance in communication skills and information gather-
ing skills,[12–15] while males show higher performance in certain 
surgical and mathematical skills.[16,17] However, no studies have 
assessed the performance on CC and related examinations from 
the viewpoint of gender difference in Japanese medical educa-
tion context.
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Against this backdrop, the present study aimed to compare 
gender differences in medical students’ performance on the 
computer-based testing (CBT), CC, integrative test after CC, 
and graduation exam, as well as the repeat-year incidence of 
2018–2020 graduates from our medical school.

2. Methods

2.1. Ethical consideration and data collection

This study was approved by the Research Ethics Committee of 
Osaka Medical and Pharmaceutical University (No.2021-002). 
Oral or written informed consent was unnecessary as this is a 
retrospective study and set opt-out method. Students were also 
informed that they had the opportunity to withdraw from the 
study if they notified the investigator via the university homep-
age for about 1 month. There were no minors in the study popu-
lation, since all 4th–6th year medical students in Japan are aged 
> 20 years. We collected the data from the students’ accomplish-
ment records of our university electronically. Research Ethics 
Committee of our university permitted to present and analyze 
the repeat-year number or accomplishments because anonymity 
is guaranteed. The inclusion criteria was 2018–2020 graduates 
from our medical school. We did not set exclusion criteria.

2.2. Study population

We evaluated 328 students of Osaka Medical and Pharmaceutical 
University who graduated from 2018 to 2020.

2.3. Settings

As is the case for most medical schools in Japan, Osaka Medical 
and Pharmaceutical University requires its students to take the 
CBT in their 4th year, before they enter into CCs in their 5th and 
6th years. The 5th year CC integrative test was performed at the 
end of the 5th year, and the graduation examination was per-
formed in the 6th year (Fig. 1).

2.4. CBT content

In 2005, the Common Achievement Test Organization (CATO) 
was established as a third party and introduced the CBT to 

evaluate basic medical knowledge before CC in Japan.[18] The 
CBT consists of multiple-choice 320 questions about basic clin-
ical knowledge over the course of 6 hours. The CBT includes 
clinical disciplines and related basic medical knowledge.[19]

2.5. Clinical clerkship (cc) content

Medical students participate in a basic CC during their 5th year. 
The basic CC involves participation in CCs of all clinical depart-
ments of the hospital over the course of 32 weeks. After students 
complete the basic CC, they then select a discipline they wish to 
participate for 14 weeks in their 6th year (Fig. 1). CCs recommend 
medical students to participate as members of a medical team to 
perform actual medical procedures. The range of medical proce-
dures which can be performed by students is defined and carried 
out under the supervision of an instructing doctor.[20,21]

Supervising doctors of each department evaluate the clinical 
skills of students utilizing an evaluation sheet based on the Direct 
Observation of Procedural Skills (DOPS) and mini-CEX.[22,23] 
Evaluations are based on three essential components: a 5-point 
evaluation sheet with 16 views (80%), subjective evaluation by 
the organizer (10%), and a written report (10%) (Fig. 1).

Scores for each CC are collected and we calculated an average 
score. In our study, we used the basic CC (32 weeks) score, because 
all medical students are required to participate in the basic CC.

2.6. 5th year integrative test

The 5th year integrative test is performed after the basic CC and 
takes about 7 hours to complete. The test consists of mark sheet-
based multiple choice questions and extended matching items, 
and students are required to answer about 220–230 questions 
related to clinical knowledge.

2.7. 6th year graduation test

The 6th year graduation test involves completing 4 mark 
sheet-based multiple choice examinations consisting of two 
7-hour and two 14-hour integrative exams, for a total of 
about 1200 questions. The 6th year graduation test consists of 
multiple-choice questions and extended matching items, and 
students are required to answer questions about clinical knowl-
edge over the course of 7 hours. The weight of each of the 4 

Pre-CC OSCECBT

Basic Clinical Clerkship (CC): 32 weeks

National Examination for Doctors

Post-CC OSCE

4th year

5th year

6th year

Student Doctor Cer�fica�on

Medical Doctor Cer�fica�on

Graduation Examination

Selected discipline CC: 14 weeks

Summative Examination in 5th year ( CC integrative test)

Figure 1. Timeline of medical student curriculum.
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graduation tests is based on a 1:1:4:4 ratio, and the calculated 
percentage is used in summative evaluation for graduation.

2.8. Statistical analysis

Statistical analysis was performed using JMP® 11 (SAS Institute 
Inc., Cary, NC). Results were compared using the chi-square test 
or unpaired Student t test. Data are presented as mean ± SD. P < 
.05 was considered statistically significant.

2.9. Patient and public involvement

Neither patients nor the public were involved in the design, exe-
cution, reporting, or dissemination of this study.

3. Results
No graduated asked excluding their data for analysis during 
the opt-out period. From 2018 to 2020, 328 medical students 
graduated from our medical school. The number of repeat-year 
students and average number of years to graduation are shown 
in Table 1. Female students had significantly fewer numbers of 
repeat-years and years to graduation compared to male students.

Gender comparisons of examination scores and performance 
evaluations in all students are shown in Table 2. Female students 
showed superior scores on all integrative tests and performance 
on CC compared to male ones (Table 2).

When repeat-year students were excluded, there were no sig-
nificant differences in CBT% and scores on the IRT and CC 
integrative test between male and female students, although 
female students significantly outperformed male students on the 
CC and graduation examination (Table 3).

4. Discussion
In the present study, female students outperformed male students 
on the graduation examination in both analyses that included 
and excluded repeat-year students, potentially reflecting their 
better CC performance. Although performance on the CC inte-
grative test did not significantly differ between male and female 
students, the better CC performance among female students may 
have contributed to higher graduation examination scores.

One potential reason for this gender difference is that the grad-
uation examination is constructed based on national examina-
tions for physicians and a deep CC experience cultivates better 
clinical thinking. Another potential reason to explain the better 
performance of female students is motivation, which is consid-
ered to have a nonnegligible impact on CC performance.[20,24] 
Future studies assessing the association between CC perfor-
mance and examination scores are warranted. It will be import-
ant for medical teachers to understand these tendencies, identify 
students at risk for poor academic performance, monitor such 
students, and provide them with appropriate learning support.

In 2018, events in Japan made world news with shocking 
headlines. Scores from medical school entrance examinations for 
female students were manipulated to deliberately exclude them 
from admission. At least 9 medical schools were involved.[25] 
One reason of such discrimination was that the medical schools 
heavily relied on a workforce consisting of their own gradu-
ates. Thus, these schools attempted to increase the proportion 
of male doctors, assuming that female graduates would quit 
working as full-time employees due to marriage, pregnancy, and 
childcare. To determine whether similar discrimination might 
be occurring at other medical schools, the government initi-
ated a nationwide investigation and revealed that many med-
ical schools similarly restricted female student admissions.[26] 
As medical school entrance examination are performed by its 

Table 1

Number of repeat-year students and years needed to graduate.

Number of graduate students All n = 328 Male n = 237  Female n = 91 P 

Repeat-year experience/all 40 (12.2%) 35 (14.8%) 5 (5.5%) P = .010*
Years needed to graduate 6.23 ± 

0.80
6.28 ± 0.91 6.09 ± 0.41 P < .001*

*P < .05 compared by chi-square test or unpaired Student’s t test.
Data are presented as mean ± SD or number of students.

Table 2

Gender differences in graduation examination, Clinical Clerkship (CC) integrative test, CC performance evaluation, Computer based 
testing (CBT) percentage, and IRT in all students.

 Graduation Examination (6th year) CC integrative test (5th year) CC performance evaluation (5th year) CBT (4th year) CBT-IRT 

Male N = 237 74.4 ± 5.6 72.4 ± 7.0 78.4 ± 3.0 78.7 ± 8.4 522.7 ± 86.0
Female N = 91 76.4 ± 5.9 74.1 ± 6.7 80.5 ± 2.9 81.1 ± 7.3 546.6 ± 86.5
P value P = .002* P = .020* P < .001* P = .010* P = .022*

*P < .05 compared by unpaired Student t test.
Data are presented as mean ± SD.

Table 3

Gender differences in graduation examination, Clinical Clerkship (CC) integrative test, CC performance evaluation, Computer based 
testing (CBT) percentage, and IRT excluding repeat-year students.

 Graduation Examination (6th year) CC integrative test (5th year) CC performance evaluation (5th year) CBT (4th year) CBT-IRT 

Male N = 202 75.0 ± 5.3 73.2 ± 6.9 78.8 ± 2.8 80.0 ± 7.5 532.1 ± 83.1
Female N = 86 76.6 ± 5.8 74.5 ± 6.5 80.8 ± 2.6 81.4 ± 7.0 547.6 ± 84.2
P value P = .022* P = .114 P < .001* P = .104 P = .116

*P < .05 compared by unpaired Student t test.
Data are presented as mean ± SD or number of patients.
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individual manner, the overall gender difference analysis in all 
medical school entrance exams are difficult to evaluate.

From the viewpoint of career planning, female medical stu-
dents are motivated to minimize the learning period and main-
tain a balance between work and life events.[27] In other words, 
female medical students are prepared to construct seamless 
under and post graduate career design. One of the main objec-
tives of most medical schools worldwide is to provide students 
with an education that prepares them to transition seamlessly 
from the stage of knowledge acquisition to performing practical 
skills in clinical settings. Thus, it may be important that medi-
cal educators to activate more career design program for female 
medical students.

This study has several limitations worth noting. First, we 
performed a summative evaluation of CC performance, and 
other integrative test in a single number though medical stu-
dents rotate through so many subject areas, are assessed on 
so many skills.[28] Second, we compared gender differences 
between clinical portions of the medical education curriculum 
because no integrative test related to clinical aspects is not per-
formed before then. In the future study, it is warranted to eval-
uate gender difference in accomplishments in the first 3 years 
utilizing some scales such as grade point analysis. Finally, as 
the data came from a single institution, our findings may not 
be generalizable to other medical schools. However, we believe 
that our results can be applied to most other Japanese medical 
schools as they all follow the main core curriculum provided by 
the Ministry of Education. It will be important to evaluate gen-
der differences in postgraduate clinical performance and their 
relationships with undergraduate factors in future studies.[29,30]

5. Conclusion
We conducted a gender difference analysis in 1 Japanese medical 
schools and found that a fewer number of repeat-year students 
and better performance on the clinical integrative tests were 
associated with superior CC performance by female medical 
students.
All data generated or analyzed during this study are included 
in this published article [and its supplementary information 
files]. Supplemental Digital Content is available for this article. 
The dataset supporting the conclusions of this article is includ-
ed within the article as additional file (supplementary material, 
Supplemental Digital Content 1, http://links.lww.com/MD/H53).

Author contributions
N.K. performed the study, statistical analysis, and wrote the 
manuscript.
F.T. performed the study and wrote the manuscript.
R.K. performed interpretation of data, prepared the manuscript, 

and provided critical comments.
T.N. performed interpretation of data, prepared the manuscript, 

and provided critical comments.
All authors have read and approved the manuscript, and ensure 

that this is the case.

References
 [1] Cooke M, Irby DM, Sullivan W, et al. American medical education 100 

years after the Flexner report. N Engl J Med. 2006;355:1339–44.
 [2] Nomura K, Yano E, Fukui T. Gender differences in clinical confi-

dence: a nationwide survey of resident physicians in Japan. Acad Med. 
2010;85:647–53.

 [3] Durning SJ, Artino AR, Pangaro LN, et al. Redefining context in the 
clinical encounter: implications for research and training in medical 
education. Acad Med. 2010;85:894–901.

 [4] Yates J, James D. Risk factors for poor performance on the undergrad-
uate medical course: cohort study at Nottingham university. Med Educ. 
2007;41:65–73.

 [5] Arulampalam W, Naylor R, Smith J. Factors affecting the probability of 
first year medical student dropout in the UK: a logistic analysis for the 
intake cohorts of 1980–92. Med Educ. 2004;38:492–503.

 [6] Lumb AB, Vail A. Comparison of academic, application form and social 
factors in predicting early performance on the medical course. Med 
Educ. 2004;38:1002–5.

 [7] Durning SJ, Artino AR, Pangaro LN, et al. Redefining context in the 
clinical encounter: implications for research and training in medical 
education. Acad Med. 2010;85:894–901.

 [8] Cleland JA, Milne A, Sinclair H, et al. Cohort study on predicting 
grades: is performance on early MBChB assessments predictive of later 
undergraduate grades? Med Educ. 2008;42:676–83.

 [9] James D, Chilvers C. Academic and non-academic predictors of success 
on the Nottingham undergraduate medical course 1970–1995. Med 
Educ. 2001;35:1056–64.

 [10] Gauer JL, Jackson JB. The association between United States medical 
licensing examination scores and clinical performance in medical stu-
dents. Adv Med Educ Prac. 2019;10:209–16.

 [11] Craig LB, Buery-Joyner SD, Bliss S, et al. Undergraduate medical educa-
tion committee, association of professors of gynecology and obstetrics. 
To the point: gender differences in the obstetrics and gynecology clerk-
ship. Am J Obstet Gynecol. 2018;219:430–5.

 [12] Sugawara A, Ishikawa K, Motoya R, et al. Characteristics and gender 
differences in medical interview skills among Japanese medical stu-
dents. Intern Med. 2017;56:1507–13.

 [13] Swygert KA, Cuddy MM, van Zanten M, et al. Gender differences in 
examinee performance on the step 2 clinical skills data gathering (DG) 
and patient note (PN) components. Adv Health Sci Educ Theory Pract. 
2012;17:557–71.

 [14] Mukohara K, Kitamura K, Wakabayashi H, et al. Evaluation of a com-
munication skills seminar for students in a Japanese medical school: a 
non-randomized controlled study. BMC Med Educ. 2004;4:24.

 [15] Wiskin CM, Allan TF, Skelton JR. Gender as a variable in the assess-
ment of final year degree-level communication skills. Med Educ. 
2004;38:129–37.

 [16] Lou Z, Yan FH, Zhao ZQ, et al. The sex difference in basic surgical 
skills learning: a comparative study. J Surg Educ. 2016;73:902–5.

 [17] Benbow CP, Stanley JC. Sex differences in mathematical reasoning abil-
ity: more facts. Science. 1983;222:1029–31.

 [18] Komasawa N, Terasaki F, Nakano T, et al. Correlation of student per-
formance on clerkship with quality of medical chart documentation in 
a simulation setting. PLoS One. 2021;16:e0248569.

 [19] Man K, Harring JR, Jiao H, et al. Joint modeling of compensatory mul-
tidimensional item responses and response times. Appl Psychol Meas. 
2019;43:639–54.

 [20] Lörwald AC, Lahner FM, Nouns ZM, et al. The educational impact 
of Mini-Clinical Evaluation Exercise (Mini-CEX) and Direct 
Observation of Procedural Skills (DOPS) and its association with 
implementation: a systematic review and meta-analysis. PLoS One. 
2018;13:e0198009.

 [21] Komasawa N, Terasaki F, Nakano T, et al. Relationship between objec-
tive skill clinical examination and clinical clerkship performance in 
Japanese medical students. PLoS One. 2020;15:e0230792.

 [22] Lörwald AC, Lahner FM, Mooser B, et al. Influences on the imple-
mentation of Mini-CEX and DOPS for postgraduate medical trainees’ 
learning: a grounded theory study. Med Teach. 2019;41:448–56.

 [23] Kato D, Wakabayashi H, Takamura A, et al. Identifying the learning 
objectives of clinical clerkship in community health in Japan: focus 
group. J Gen Fam Med. 2019;21:3–8.

 [24] Nguyen HV, Giang TT. Gender difference in academic planning activity 
among medical students. PLoS One. 2013;8:e55845.

 [25] Oshima K, Ozaki A, Mori J, et al. Entrance examination misogyny in 
Japanese medical schools. Lancet. 2019;393:1416.

 [26] Normile D. Japanese medical university admits to discriminating 
against female applicants. 2018. Available at: https://www.sciencemag.
org/news/2018/08/japanese-medical-universityadmits-discriminat-
ing-against-femaleapplicants [access date June 15, 2022].

 [27] McGregor AJ, Jenkins M. Integration of sex and gender into health 
professions education. J Womens Health (Larchmt). 2019;28:1727.

 [28] Martinsen SSS, Espeland T, Berg EAR, et al. Examining the educational 
impact of the mini-CEX: a randomised controlled study. BMC Med 
Educ. 2021;21:228.

 [29] Mahr MA, Hayes SN, Shanafelt TD, et al. Gender differences in phy-
sician service provision using medicare claims data. Mayo Clin Proc. 
2017;92:870–80.

 [30] Tsugawa Y, Jena AB, Figueroa JF, et al. Comparison of hospital mor-
tality and readmission rates for medicare patients treated by male vs 
female physicians. JAMA Intern Med. 2017;177:206–13.

http://links.lww.com/MD/H53
https://www.sciencemag.org/news/2018/08/japanese-medical-universityadmits-discriminating-against-femaleapplicants
https://www.sciencemag.org/news/2018/08/japanese-medical-universityadmits-discriminating-against-femaleapplicants
https://www.sciencemag.org/news/2018/08/japanese-medical-universityadmits-discriminating-against-femaleapplicants

