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Purpose: In Japan, the General Medicine In-training Examination (GM-ITE) was developed
by a non-profit organization in 2012. The GM-ITE aimed to assess the general clinical
knowledge among residents and to improve the training programs; however, it has not been
sufficiently validated and is not used for high-stake decision-making. This study examined
the association between GM-ITE and another test measure, the Professional and Linguistic
Assessments Board (PLAB) 1 examination.

Methods: Ninety-seven residents who completed the GM-ITE in fiscal year 2019 were
recruited and took the PLAB 1 examination in Japanese. The association between two tests
was assessed using the Pearson product-moment statistics. The discrimination indexes were
also assessed for each question.

Results: A total of 91 residents at 17 teaching hospitals were finally included in the analysis,
of whom 69 (75.8%) were women and 59 (64.8%) were postgraduate second year residents.
All the participants were affiliated with community hospitals. Positive correlations were
demonstrated between the GM-ITE and the PLAB scores (r = 0.58, p < 0.001). The
correlations between the PLAB score and the scores in GM-ITE categories were as follows:
symptomatology/clinical reasoning (r = 0.54, p < 0.001), physical examination/procedure
(r = 0.38, p < 0.001), medical interview/professionalism (» = 0.25, p < 0.001), and disease
knowledge (» = 0.36, p < 0.001). The mean discrimination index of each question of the GM-
ITE (mean + SD; 0.23 + 0.15) was higher than that of the PLAB (0.16 = 0.16; p = 0.004).
Conclusion: This study demonstrates incremental validity evidence of the GM-ITE to
assess the clinical knowledge acquisition. The results indicate that GM-ITE can be widely
used to improve resident education in Japan.

Keywords: in-training examination, validity, extrapolation, General Medicine In-Training
Examination, Professional and Linguistic Assessments Board, medical knowledge,
postgraduate medical education

Introduction

In Japan, medical students enter a 2-year postgraduate residency program after complet-
ing their medical school education.' They are referred to as “postgraduate residents” or
simply “residents.” This training period aims to help residents acquire basic clinical
knowledge and general medical skills. Residents are required to rotate through seven
specialties (internal medicine, emergency medicine, community medicine, surgery,
anesthesiology, pediatrics, psychiatry, and obstetrics and gynecology) during this
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2-year period and receive supervised training. After that, most
residents enter a specialty-based residency training. The
General Medicine In-training Examination (GM-ITE) is an in-
training examination of clinical knowledge during the initial
two-year postgraduate residency program. The GM-ITE was
developed by the Japan Organization of Advancing Medical
Education (JAMEP; a non-profit organization) in 2011 by
using a methodology similar to that of the US Internal
Medicine Residency Examination (IM-ITE).> The purpose of
GM-ITE is to facilitate the improvement of training programs
by providing residents and program directors with an objec-
tive, reliable assessment of clinical knowledge.” The examina-
tion contains 60 multiple-choice questions (MCQs) covering
a wide range of clinical knowledge, from physical examina-
tions and procedures to diagnosis, treatment, and psychosocial
care. The GM-ITE is not used as a pass/fail for training
advancement, without a cutoff for the exam. On the other
hand, the Ministry of Health, Labor and Welfare (MHLW) is
considering making this exam mandatory for all residents and
use it to improve clinical training. The examination is volun-
tary for each training hospital, and approximately one-third of
residents take the examination each year (6133 residents in
fiscal year 2018, 5593 residents in fiscal year 2017, and 4568
residents in fiscal year 2016).”

The validation of the GM-ITE was not well assessed in
the literature. Validation is the process of collecting and
interpreting evidence to demonstrate the accuracy of infer-
ence drawn from the test performance. Kane demonstrates
a framework to collect evidence of inference with four
components: scoring, generalization, extrapolation, and
interpretation (or decision).® The JAMEP organizes
a question development committee of experienced physi-
cians in various fields. The quality of the question was
preserved by an independent peer-review committee and
experts in examination analysis, which provide sufficient
evidence to scoring component. The GM-ITE is based on
the content of the objectives of the clinical training pre-
sented by the MHLW.” The MHLW also requires residents
to master professionalism; physical examination and clin-
ical procedure; and the diagnosis and treatment of com-
mon diseases. As the examination covers four categories,
including clinical reasoning, physical examination/proce-
dure, communication/professionalism, and disease knowl-
GM-ITE has

however, the

edge, the evidence of generalization

component; examination  contains
a relatively small number of questions, suggesting low
generalization evidence. To strengthen the evidence on

extrapolation, the GM-ITE uses the clinical vignette

format in most questions. The exam also includes video
and audio questions to approximate real-world situations.
The GM-ITE is not currently used for any decision-
making about residents or residency programs and the
evidence for the interpretation component cannot be eval-
uated. The JAMEP has been working to increase its valid-
ity and to promote its use in higher-stake decision-making
in postgraduate clinical training.

The validity of tests with multiple-choice questions often
has problems with the evidence during extrapolation.®
A method that examines extrapolability should investigate
the relationship between actual clinical performance and test
performance; however, general clinical skills in actual clinical
practice cannot be measured. Therefore, we decided to exam-
ine the relationship between the GM-ITE and other tests with
similar purposes of acquiring knowledge of general medical
skills. The comparator examination in this study was selected
on the basis of its similarity to the GM-ITE and its availability.
During the selection process for the exam, we also emphasized
the fact that it includes a wide range of questions and that some
examinees came from other countries. Finally, we decided to
use the Professional and Linguistic Assessments Board
(PLAB).? This examination is designed for the purpose of
proving that International Medical Graduates have the neces-
sary skills and knowledge to practice medicine in the United
Kingdom. It is designed to assess the depth of medical knowl-
edge and levels of medical and communication skills. The
PLAB examination has two parts: part 1 is composed of
MCQs, and part 2 is an objective structured clinical examina-
tion. As the GM-ITE only contains MCQs, we use the PLAB 1
examination for this study.

The evaluation of the residency program by in-training
examination is important for improving the educational
environment of postgraduate medical residents.'® Further
validation is needed to utilize the results of the GM-ITE to
improve the residency program in Japan. The aim of this
study was to assess the association between the GM-ITE
using the PLAB 1 examination.

Methods

Participants, Data Collection, and
Measurement

We conducted a multicenter cross-sectional validation
study of PGY-1 and PGY-2 residents in Japan. We
recruited 97 participants of 17 teaching hospitals from
among the examinees of the GM-ITE 2019, which was
administered in January to February 2020. After obtaining
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their consents, we administered the PLAB 1 examination
to the study participants. We collected the scores in both
examinations and the characteristic of the participants. We
excluded from the analysis the participants who did not
complete the PLAB 1 examination. All the participants
read and signed the informed consent document before
the survey. The ethics review board of Juntendo
University School of Medicine approved the study.

Participants

Both the GM-ITE and the PLAB 1 examinations consist of
MCQs. The GM-ITE contains 60 MCQs; however, one
question (question 34) was excluded from the analysis
because the question was considered inappropriate in the
post-examination evaluation process.

With the permission of the General Medicine Council
(GMC) in the UK, only the multiple-choice written exam
questions (PLAB part 1) were used. First, the translatio-
nand validation processes involved translating the 200
questions from English to Japanese, and back-translating
from 150 Japanese to English.'' During this process, 20
questions were excluded because they were irrelevant to
the Japanese medical setting. Then, three Japanese physi-
cians (two internists and one emergency physician)
inspected the content of each question and adjusted the
items to reflect the situation in the Japanese medical field.
Finally, the Japanese version contains 180 MCQs. All
residents took the PLAB 1 examination in Japanese.

Statistical Analyses

The association between the GM-ITE and PLAB 1 exam-
ination scores was assessed using the Pearson product-
moment statistics (Pearson correlation coefficient = r),
where r > 0.40 was considered satisfactory. Correlation
coefficients were assessed between the total and subcate-
gory scores of the GM-ITE and PLAB 1 examination.
Correlations were considered significant at the 0.01 level
(two-tailed). The discrimination indexes of the questions
in the GM-ITE and PLAB 1 examination were calculated
using the correctness for the top 25% and bottom 25% of
the rankings.'*'* A discrimination index of >0.20 indi-
cates that the question has a high discriminatory power,
and a discrimination index of >0.40 indicates that the
question is a very good measure of the subject’s qualifica-
tions, assuming that variability exists in the group. The
mean discrimination indexes of both examinations were
assessed using a ¢ test. We set p < 0.05 as statistically

significant. All analyses were conducted using SPSS 25
(IBM, Armonk, NY, USA).

Results
Ninety-seven residents completed the GM-ITE and con-
sented to participate in the study. Excluding six residents
who did not complete the PLAB 1 examination, 91 resi-
dents at 17 teaching hospitals were finally included in the
analysis. Among the study participants, 69 (75.8%) were
women and 59 (64.8%) were PGY-2 residents. One resi-
dent had previously taken the PLAB examination. All the
participants were affiliated with community hospitals. The
mean (£SD) GM-ITE score was 30.2 + 5.5, and the mean
PLAB 1 examination score was 119.5 £ 11.7 (Table 1).

The scatterplot of the GM-ITE and PLAB 1 examina-
tion scores are shown in Figure 1. Positive correlations
were demonstrated between the total scores of the GM-
ITE and PLAB 1 examination (» = 0.58, p < 0.001). The
correlations between the scores in the PLAB 1 examina-
tion and GM-ITE categories were as follows: symptoma-
tology/clinical reasoning (r = 0.54, p < 0.001), physical
0.38, p < 0.001), medical
interview/professionalism (r = 0.25, p < 0.001), and dis-
ease knowledge (r = 0.36, p < 0.001; Table 2).

The discrimination indexes of the GM-ITE and the PLAB
1 examination scores are demonstrated in Figure 2. The mean

examination/procedure (r =

discrimination indexes of the questions in the GM-ITE
(mean £ SD; 0.23 £ 0.15) was higher than those of the
questions in the PLAB (0.16 + 0.16; p = 0.004; Appendix 1).

Discussion

We found a strong positive correlation between the GM-
ITE and PLAB 1 examination scores. The score in the
“symptomatology/clinical reasoning” category of the GM-
ITE also highly correlated with the PLAB 1 examination
score. In addition, the scores in the “physical examination/
procedure,” “medical interview/professionalism,” and
“disease knowledge” categories of the GM-ITE had mod-
est correlation with the total score of PLAB 1 examination.
The GM-ITE had better discriminative power than the
PLAB 1 examination.

The GM-ITE is a newly developed residency in-
training examination in Japan, which has been recognized
as an important tool to assess residents’ clinical knowledge
acquisition. The results of the examination can also be
used to improve clinical training programs at individual
medical institutions. The questions are based on the con-

tent of the objectives of the clinical training presented by
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Table | Characteristics of the Participants

Characteristics Total N = 91
n %
PGY
PGYI 32 35.2%
PGY2 59 64.8%
Sex
Male 22 24.2%
Female 69 75.8%
Hospital type
Community 9l 100.0%
University 0.0%
University branch 0 0.0%
Self-study time per day
None 5 5.5%
0-30 min 36 39.6%
30-60 min 35 38.5%
60-90 min 10 11.0%
290 min 2 2.2%
ED duty per month
0 2 2.2%
1-2 7 7.7%
3-5 68 74.7%
26 I 12.1%
Unknown 3 3.3%
Number of inpatients in charge
04 10 11.0%
5-9 68 74.7%
10-14 8 8.8%
2|5 0 0.0%
Unknown 5 5.5%
Experience of taking international examinations
USMLE 4 4.4%
PLAB | 1.1%
Other examinations 0 0.0%
None 83 91.2%
Examination score Mean SD
GM-ITE score 30.2 55
PLAB score 119.5 1.7

Abbreviations: PGY, postgraduate year; ED, emergency department; PLAB,
Professional and Linguistic Assessments Board; USMLE, United States Medical
Licensing Examination; GM-ITE, General Medicine In-training Examination.

the MHLW.’ The examination consists of 60 MCQs and
has four subcategories, namely clinical reasoning, physical
examination/procedure, communication/professionalism,
and disease knowledge. Many of the questions ask about
management in a medical setting to assess important clin-

ical knowledge developed during the residency training.

Moreover, video questions have been incorporated from
2018 to further evaluate the content of the examination to
assess practical experience (see Appendix 2). The exam-
ination development process is shown in Table 3. The
examination was mostly developed by two committees,
the question development committee (QDC; 23 members)
and the peer-review committee (PRC; five members). Both
committees are composed of experienced physicians in
various fields. In addition, the QDC consists of an expert
in examination analysis. In April, the process started with
the analysis of the previous year’s examination by the
QDC. The analysis calculates the pass rate, probability of
selecting each option, and polynomial correlation coeffi-
cient for each question, and the results are utilized in the
preparation of the following year’s examination.'* From
May to June, the QDC determined the subject areas and
diseases, and request each member to create new ques-
tions. After the question development, the questions were
reviewed by peer reviewers. In September, the PRC
selected 60 questions from among 100 questions and
asked the QDC members to revise the questions. A pilot
study by senior medical residents (PGY 3-5) was con-
ducted in late October. On the basis of the results of the
pilot study, additional corrections were made to the ques-
tions. The final version of the examination was completed
in November, and the examination was implemented from
January to February. This process is repeated in the devel-
opment of the annual examination, and some questions are
used for the following year’s examination.

The high correlation between the GM-ITE score and
the PLAB part 1 score support the evidence of extrapola-
tion component of the GM-ITE. Although the examina-
tions are broadly similar in terms of assessment of clinical
knowledge acquisition, they differ in terms of examinees
and the purpose of the examination. The GM-ITE is admi-
nistered to Japanese physicians who have graduated from
medical school and are in postgraduate clinical training for
2 years. It measures the achievement during the training.
On the other hand, the PLAB examination is a certification
examination that checks the medical knowledge and skills
required for medical school graduates outside the UK to
work as physicians in the UK.’ The UK has a postgraduate
clinical training period called the Foundation Programme
after graduation from medical school, which is equivalent
to 2 years of postgraduate clinical education in Japan.'
Therefore, the Japanese medical examination equivalent to

the PLAB1 examination is the National Medical
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Figure | Scatter plot of the General Medicine In-training Examination (GM-ITE) and Professional and Linguistic Assessments Board (PLAB) | examination scores. The
vertical axis is the PLAB | examination score, and the horizontal axis is the GM-ITE score.
Notes: The dotted line indicates the trend line. The two solid lines indicate the 95% prediction limits. r = Pearson correlation coefficient. r 2 0.40 was considered

satisfactory. Correlations were considered significant at the 0.01 level (two-tailed).

Abbreviations: GM-ITE, General Medicine In-training Examination; PLAB, Professional and Linguistic Assessments Board.

Practitioners Qualifying Examination (NMPQE), not the
GM-ITE. In Japan, a knowledge-based examination is

administered for medical licensing, which is the

Table 2 Pearson Correlation Coefficients of the General
Medicine in-Training Examination and Professional and Linguistic
Assessments Board | Examination Scores

GM-ITE PLAB | Examination
r p-value
Total 0.582 <0.001
Subcategories
Medical interview/professionalism 0.252 0.015
Symptomatology/clinical reasoning 0.540 <0.001
Physical examination/procedure 0.376 <0.001
Disease knowledge 0.364 <0.001

Notes: r = Pearson correlation coefficient. r 2 0.40 was considered satisfactory.
Correlations were considered significant at the 0.0l level (two-tailed).
Abbreviations: PLAB, Professional and Linguistic Assessments Board; GM-ITE,
General Medicine In-training Examination.

NMPQE. Medical students in Japan are required to pass
the NMPQE to be registered as a physician. The NMPQE
consists of MCQs that examine the essential clinical
knowledge required during the 2-year mandatory training
period. However, although the objectives and subjects of
the two examinations differ, both share the same objective
of assessing clinical diagnostic and management knowl-
edge and real-world clinical applications. The results of
this study support that the GM-ITE is well validated for
assessing clinicians’ clinical knowledge.

The correlation between the GM-ITE subcategory and
PLAB 1 examination scores showed a high correlation only
in the “symptomatology/clinical reasoning” category. The
PLAB 1 examination asks about diagnosis, management,
and real-world applications, and does not assess profession-
alism, communication, physical examination, and
procedure.'® This is the reason why the correlation is strong
in clinical reasoning and not in medical interview/profes-

sionalism and physical examination/procedure. The PLAB 1
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Figure 2 Discrimination indexes of the examination scores of the General Medicine In-training Examination (GM-ITE; A) and Professional and Linguistic Assessments Board
I (PLAB; B). In both figures, the horizontal axis is the discrimination indices (DI), and the vertical axis is the proportion of questions within a certain DI range in the total
questions. The figure with black bars shows the DI of GM-ITE, and the figure with shaded bars shows that of PLAB examination.

Notes: A discrimination index 2 0.20 indicates that the question has a high discriminatory power, and a discrimination index of >0.40 indicates that the question is a very

good measure of the subject’s qualifications.

Abbreviations: GM-ITE, General Medicine In-training Examination; PLAB, Professional and Linguistic Assessments Board.

examination, like the GM-ITE, assesses knowledge of many
common diseases in various subcategories, not just internal
and emergency medicine. Therefore, why the GM-ITE
scores for the disease knowledge category did not correlate
as strongly with the PLAB 1 examination scores is unclear.

The measurement of the discrimination index is an
item analysis method that assesses the ability of individual

questions to distinguish between high and low graders.
Results show that both examinations have a high discri-
mination ability, but the GM-ITE has a sufficient discri-
mination index >0.20, which is higher than the PLAB 1
examination. The high discrimination index indicates that
the GM-ITE, as an in-training examination, is an accurate
indicator for assessing the development of clinical

https:
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Table 3 Development Process of the General Medicine in-Training Examination

April Question Development Committee:
-Examination analysis of the previous year’s examination
May Question Development Committee (pre-meeting):
-Determination of the subject areas and diseases
Early June Question Development Committee (phase |):

-Asks members to create new questions

Mid-June to late August

Question development period

Early September

Peer-review evaluation period

Mid-September

Peer-review committee (phase 1):
-Selection of 60 questions from among 100 questions
-Preparing revision plans

Late September

Peer-review committee (phase 2):
-Asks committee members to revise questions for question development

Early October

Question development committee (phase 2):

-Correction of the questions

Mid to late October

Pilot study by several senior residents

Early November

Question development committee (phase 3):
-Analysis of the result of the pilot study
-Minor correction of the questions

Mid-November

The final coordination

Late November

The completion of the question development process

Late January

Examination implementation

competence knowledge. In addition, inappropriate pro-
blems with negative discrimination indexes were also
rare in the GM-ITE, indicating a high-quality test.
However, the PLAB only determines whether examinees
pass or fail and may not focus so much on discriminative
performance.

Some limitations of the study should be noted. In this
study, the PLAB 1 examination was translated into
Japanese, but the equivalence of the pre- and post-
translation examinations may not be preserved. Japanese
translations are handled by an independent team, but no
validation has been performed using back translation
method.'” Second, all the participants in this study were
affiliated with community hospitals and did not include
university residents. University residents account for
approximately 40-50% of the residents in Japan, which
weakens the generalizability of this study.? Third, this
study recruited only small samples from all the examinees

of the two examinations, and selection bias is possible.

Fourth, the participants in this study may have been well
informed about the contents of the GM-ITE questions and
may have scored higher in the GM-ITE than in the PLAB
examination. Although the test questions are confidential
and no past questions were used, because the GM-ITE is
repeated by 87% of hospitals, examinees may have
received prior information about the GM-ITE.

Conclusion

In conclusion, this study demonstrated the high correlation
between the GM-ITE and PLAB part 1 examination,
which provides incremental evidence of extrapolation in
the GM-ITE. To further improve its validity, GM-ITE
scores can be used to improve the qualities of training
programs and policy-making on resident education in
Japan. In the future, assessment of the real-word of per-
formance of the GM-ITE examinees will further enhance
the validity of the GM-ITE.'®!' Whether differences in
GM-ITE scores may result in differences in real-world
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clinical performance and scores in specialist board exam-
inations must be assessed. The existence of a validated
examination will lead to improvements in the quality of
residency education and even health care in Japan.
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data analyses.
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