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Abstract:

Objective Quantification of patient encounters during internal medicine residency training is challenging. At
present, there are no established strategies for evaluating the whole inpatient experience in Japan. We hy-
pothesized that the Diagnosis Procedure Combination (DPC) database, which is widely used in Japan, might
be a useful tool for such an evaluation.

Methods
ing. One of the diseases on receipt computation data, including the four main diseases and at most eight
comorbidities, was matched with each category in the Online system for Standardized Log of Evaluation and
Registration of specialty training system (J-OSLER), and the match ratios were assessed. The accumulation
of each disease classified into J-OSLER categories was also assessed. Monthly extra working hours and total
patient-days per resident were evaluated using a Pearson correlation analysis.

Results
numbers of patient encounters and the highest matching ratio with J-OSLER (approximately 60% with 4 ma-
jor diseases, 91% with all diseases). There was a moderately positive correlation between the total patient-
days and extra working hours in these residents, but no such correlation was noted in the rate of monthly pa-
tient encounters and extra working hours among residents as a whole.

Conclusion The DPC-based quantification of patient encounters during residency training appears effective
in evaluating the coverage of the current J-OSLER list. Owing to its wide availability and generalization, this
matching method may be useful as a universal tool for assessing internal medicine programs.

We analyzed DPC-based patient encounters of five senior residents with different types of train-

Two residents with two-year rotations in the general internal medicine department showed high
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been attempted in several ways. For example, one study
evaluated residents’ patient encounters using a web-based
portfolio system called the Learning Portfolio, which is

Introduction

Quantification of patient encounters during internal medi-
cine residency training is challenging. In other departments,
the number of procedures (such as colonoscopy or surgery)
required for the achievement of a certain level of proficiency
is more clearly quantifiable, as has been evaluated in previ-
ous studies (1, 2). However, the internal medicine depart-
ment is diverse in nature, making it much more difficult to
quantify and evaluate patient encounters, although this has

linked to electronic medical records, to compare the number
of patients seen before and after a major reduction in resi-
dents’ allowed working hours (3). The quantity and diversity
of disease experienced during residency training was evalu-
ated in another study using the primary diagnosis, with ref-
erence to the International Classification of Diseases, Ninth
Revision (ICD-9) system (4). Although informative, both of
these methods require specific interventions that are difficult
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Table 1. Residents and Their Type of Training.
Type of training
Resident A Two-year rotation in GIM department at TGH
Resident B Two-year rotation in GIM department at TGH
Resident C ~ Two-year rotation in Cardiology department (One year each at TGH and AMC)
Resident D One-year rotation in several departments (six months in GIM, two months each in
cardiology, pulmonology and gastroenterology department) at AMC
One-year rotation in gastroenterology department at TGH
Resident E  One-year rotation in several departments (six months in pulmonology, two months each in

nephrology, endocrinology and gastroenterology department) at AMC
One-year rotation in pulmonology department at TGH

GIM: general internal medicine, TGH: Takatsuki General Hospital, AMC: Akashi Medical Center

to generalize, and there are limitations in the evaluation of
extracted data.

In Japan, The Society of Internal Medicine has launched a
new residency program: the shin-naika senmoni seido, or
“new internal medicine specialist system.” This three-year
training program requires a certain number of patient en-
counters for certification. At least 160 cases (ideally 200)
are required, and among them, at least 70 categories of re-
quired care must be covered. Registration is by the online
system for standardized log of evaluation and registration of
specialty training system (J-OSLER). This new three-year
program aims to provide broad knowledge of internal medi-
cine to all trainees before they begin their specialty training
programs. The residency training schedule is flexible and
varies among institutions. Residents can stay in the General
Internal Medicine (GIM) department for the entire three
years, or they may rotate between several departments,
based on their preferences, the number of specific cases they
experience in each department, etc. The program stipulates
the minimum required number of inpatients that must be
seen in residency training, but this may not necessarily re-
flect the entirety of patient encounters during the training
period.

Quantification of patient encounters may vary among in-
stitutions or departments, which may affect the efficacy of
the training experience. Notably, the GIM department has
only recently been added in Japan, meaning there is some
uncertainty as to whether or not this new department pro-
vides sufficient patient encounters to trainees. There are no
known Japan-based evaluations of the quantification of pa-
tient encounters during internal medicine residency training,
and such a quantification system may be useful for develop-
ing domestic internal medicine programs.

In this context, the present study explored the utility of
the Diagnosis Procedure Combination (DPC) inpatient data-
base as a means of filling this gap (5). In contrast to the
Learning Portfolio, the DPC is widely available and may
thus have wide applicability in the quantification of the resi-
dency program in Japan.

Materials and Methods

This retrospective analysis evaluated the patient encoun-
ters of each resident. Inclusion criteria were being a post-
graduate year 3 or 4 senior resident during the study period
(2018-2019) working at either Takatsuki General Hospital
(TGH) or Akashi Medical Center (AMC). Exclusion criteria
were residents who were unable to manage patients inde-
pendently for any reason. Five residents were included in
our study, and the details of the training they underwent are
shown in Table 1.

We utilized DPC coding of each admission to count the
diseases that each resident encountered as a primary physi-
cian. Emergency department and outpatient clinic encounters
were not included, as they were not searchable by our DPC
coding method. DPC categorization involves up to 12 entries
per encounter: 4 entries on the ‘main diseases’ (principal di-
agnosis, the disease as a reason for admission, the disease
requiring the greatest number of medical resources, and the
disease requiring the second-greatest number of medical re-
sources) and 8 entries on ‘comorbidities’ (4 on admission
and 4 after admission). Each category is registered using re-
ceipt computation data, and there can be overlap between
the categories. In each encounter, the patient has at most 12
diseases registered but can have as few as 3 entries depend-
ing on the reason for admission and presence of comorbidi-
ties.

J-OSLER lists 549 diseases in total, including 70 catego-
ries within 15 fields: gastroenterology [9], cardiology [10],
endocrinology [4], metabolism [5], nephrology [7], pul-
monology [8], hematology [3], neurolog [9], allergy [2],
rheumatology [2], infectious disease [4], emergency medi-
cine [4] and general internal medicine I-III [3]. Thirty-one
diseases and three categories included in GIM I-1IT were not
included in our study because they were non-specific (e.g.
death, smoking) and were not considered to be suitable for
matching (6).

We performed two matching methods for evaluation. The
first is designed to match a patient encounter with one dis-
ease in J-OSLER. Each disease in J-OSLER is classified by
category, and the computer-based matching method is de-
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Table 2. Data of Patient Encounters.

Number of diseases

Proportion of

. Number of . . Match rate with ~ Match rate with
Resident . (total/categorized/  non-categorized L .
patients . . 4 major diseases all diseases
non-categorized) disease
A 479 3,526/2,057/1,469 41.7% 59.7% (40/67) 91% (61/67)
B 476 3,574/2,013/1,561 43.7% 65.7% (44/67) 91% (61/67)
C 427 3,240/2,347/893 27.6% 37.3% (25/67) 80.6% (54/67)
D 222 2,239/1,613/626 28.0% 47.8% (32/67) 82.1% (55/67)
E 289 1,596/1,134/462 28.9% 64.2% (43/67) 83.6% (56/67)

signed to fulfill each category as closely as possible from
registered receipt computation data. The matching ratio of
67 categories was evaluated in two different ways: firstly,
using only the four main disease entries mentioned above,
and secondly all diseases including four main diseases and
up to 8 comorbidities. The second matching method was de-
signed to evaluate the accumulation of each disease in J-
OSLER. All diseases registered as receipt computation data
in each patient were attempted to be matched with diseases.
If receipt computation data included several diseases in J-
OSLER to be matched, the more specific diseases were pri-
oritized. For example, if gout was registered, this would be
matched with gout (metabolism) rather than crystal-induced
arthritis (rtheumatology). If exactly the same diseases from
different fields were nominated, specialty departments were
prioritized over infectious disease and emergency medicine
departments. To evaluate the relative adequacy the number
of diseases matched with each field in J-OSLER was di-
vided by the number of each category. Diseases that did not
match were counted, and the 10 most-common diseases
were then evaluated.

The monthly extra working hours of each resident during
the study period were obtained from time card data. Extra
working hours were defined as time used for working be-
sides scheduled daily work hours (weekdays between 08:00
and 17:00). The monthly number of admissions (new patient
encounters per month) and monthly total patients/day during
the study period were also obtained via electronic medical
charts. The association between monthly working extra
hours and monthly total patient-days was analyzed using a
Pearson correlation analysis. The analysis was performed for
each resident to assess the character of each rotation. Analy-
ses were performed using EZR (Saitama Medical Center,
Jichi Medical University, Saitama, Japan). This study was
approved by the ethics boards of both TGH and AMC in ac-
cordance with the Declaration of Helsinki.

Results

Data on patient encounters are shown in Table 2. Each of
the 3 residents who had training in just 1 department (GIM
or cardiology) had more than 400 patient encounters (479,
476 and 427 respectively), while the 2 residents who rotated
between several departments had fewer than 300 patient en-
counters each (222 and 289 respectively). The match ratio

with 4 major diseases was approximately 60% in Residents
A and B (GIM training only) and Resident E (rotation train-
ing without GIM training) at 59.7%, 65.7% and 64.2% re-
spectively. Resident C (cardiology rotation only) had the
lowest match rate (37.3%), followed by Resident D (rotation
training including GIM, 47.8%). The differences in the
match ratios among residents were ameliorated using all dis-
eases, but the highest rate continued to be from residents
who had GIM training only (91%).

The number of experienced diseases was highest in Resi-
dents A and B, reflecting the number of patient encounters,
and the number of diseases that could not be categorized
into J-OSLER was also highest in these residents (41.7%
and 43.7%, respectively, vs. 27.6%, 28.0% and 28.9% in the
other residents). The 10 most-common uncategorized dis-
eases for each resident are shown in Table 3.

Figure shows the number of diseases matched with each
field in J-OSLER divided by the number of each category.
Using the cut-off point of 10, Residents A and B failed to
meet two or fewer fields (Resident A had 1, Resident B had
2) while the other residents failed to meet four or more
fields (Resident C had 7, Resident D had 4, and Resident E
had 7).

The average numbers of monthly extra working hours and
inpatient encounters are shown in Table 4. The limit on ex-
tra working hours, which is currently set as 60 hours per
month, was not violated by any residents. The most daily in-
patients were seen by Residents A and B, while the number
of daily inpatients seen by Resident C was similar to that
seen by Residents D and E, despite the high number of new
inpatient encounters. The Pearson analysis revealed a moder-
ately positive correlation between monthly extra working
hours and monthly total patient-days in Residents A (r=
0.485, p value=0.016) and B (r=0.528, p value=0.008),
while there was no correlation among the other residents
(Resident C; r=0.311, p value=0.139, Resident D; r=-0.372,
p value=0.074, Resident E; r=0.022, p value=0.917). New
inpatient encounters had no correlation with extra working
hours in any residents.

Discussion

This is the first known Japan-based observational study to
evaluate the quantity of patient encounters among internal
medicine residents. Registration to J-OSLER is currently
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Table 3. Top 10 of Uncategorized Diseases.

A B C

D E

Disuse 258 (17.6%) Disuse 284 (18.2%) Hypertension
syndrome syndrome (legs)
Dysphagia 118 (8.0%) Dysphagia 154 (9.9%) Dyslipidemia

Right femoral 90 (6.1%)  Left femoral 91 (5.8%) Suspicion of

216 (24.2%) Hypertension 77 (12.3%) Hypertension 64 (13.9%)

58 (6.5%) Disuse syndrome 63 (10.1%) Left pleural 34 (7.4%)
(legs) effusion

50 (5.6%) Constipation 34 (5.4%) Constipation 27 (5.8%)

neck fracture neck fracture angina
pectoris
Hypertension 82 (5.6%)  Hypertension 84 (5.4%) Nausea 49 (5.5%) Insomnia 27 (4.3%) Interstitial 26 (5.6%)
pneumonia
Constipation 77 (5.2%) Right 78 (5.0%)  Pacemaker 46 (5.2%)  Right pleural 18 (2.9%) Insomnia 18 (3.9%)
trochanteric batter effusion
fracture depletion
Insomnia 55@3.7%)  Constipation 65 (4.2%) Constipation 40 (4.5%) Upper 15 (2.4%) Carcinomatous 16 (3.5%)
gastrointestinal pain
bleeding
Right 55 (3.7%) Insomnia 52 (3.3%)  Status post 28 (3.1%) Dysphagia 15 (2.4%) Respiratory 15 (3.2%)
trochanteric coronary stent distress
fracture placement
Altered mental 23 (1.6%) Vertebral 36 (2.3%) Insomnia 27 (3.0%)  Altered mental 12 (1.9%) Disuse 14 (3.0%)
status compression status syndrome
fracture
Lumbar spine 22 (1.5%)  Leg cellulitis 25 (1.6%)  Left pleural 25 (2.8%) Liver 11 (1.8%) Dyslipidemia 12 (2.6%)
compression effusion dysfunction
fracture
Respiratory 21 (1.4%) Dementia 20 (1.3%) ICD battery 23 (3.1%) Dyslipidemia 10 (1.6%) Suspicionof 11 (2.4%)
distress depletion carcinomatous
pleurisy
Resident A Resident B Resident C
Gastroenterology Gastroenterology Gastroenterology
0 30 30

Cardiology El

Endocrinology ID

Cardiology EM ardiology

Endocrinology ID Endocrinology

Rheumatology 0 Metabolism Rheumatology 0 Metabolism Rheumatology Metabolism
Allergy Nephrology Allergy Nephrology Allergy Nephrology
Neurolog Pulmonology Neurolog Pulmonology Neurology Pulmonology
Hematology Hematology Hematology

Resident D Resident E
Gastroenterology Gastroenterology
3
EM Cardiology E Cardiology
20
ID Endocrinology ID Endocrinology
Rheumatology Metabolism Rheumatology Metabolism
Allergy Nephrology Allergy Nephrology
Neurology Pulmonology Neurology Xulmonology
Hematology Hematology

Figure. Achievement rate of diseases in each field.

The number of diseases matched with each field

in J-OSLER were divided by the number of each category in respective field. ID: infectious disease,

EM: emergency medicine

manually performed by residents themselves, and only spe-
cific numbers and the variety of patient encounters are re-
quired, making it relatively simple to use. Of note, it may
not necessarily reflect the entire training experience in inpa-
tient care, and the specific number of cases required from J-
OSLER has not yet been sufficiently validated to carry out

adequate training. We utilized the DPC because this system
can be used to manage data on all patient encounters, in-
cluding not only the number of patients but also all of the
diseases, including comorbidities, that residents have en-
countered. In addition, because of its wide availability in Ja-
pan, the DPC may be able to be used as a universal evalu-
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Table 4. Extra Working Hours and Inpatient Encounters.

Average monthly

Average monthly new

Average daily

Resident extra working hours  inpatient encounters ~ number of inpatients
A 19.5 19.9 9.9

B 30.5 19.8 10.0

C 31.3 17.8 5.6

D 36.7 9.3 4.1

E 25.9 12.0 5.40

ation tool for each institution or each department for resi-
dent training. Although it is clear that the number of resi-
dents in our study was very limited, we have experimentally
developed a hypothesis to explain the results in our institu-
tions.

Each internal medicine resident had characteristic patterns
of training (Table 1). Two residents (A and B) had GIM
training, and one resident (C) had cardiology training for the
entire two years. Another two residents (D and E) had one-
year rotation training, with Resident D having two months
of training at the GIM department, while Resident E under-
went traditional specialty department rotation. The number
of patient encounters was highest among those who partici-
pated in the two-year GIM/cardiology department training,
while those residents who received rotation training had far
fewer patient encounters. This is due to the character of the
GIM/cardiology department and can be considered a nega-
tive effect of rotation training. Residents may have difficulty
getting used to each rotated department, resulting in their
encountering fewer inpatients than residents who stay in the
same department. The definitive adequate number of inpa-
tient encounters during the training period is uncertain. In
the United States, the Accreditation Council for Graduate
Medical Education (ACGME) places a strict restriction on
the number of new patient encounters (<5 per day) and pa-
tients receiving ongoing care (<10 per day) for interns, but
there is no specific mention concerning the total number of
patient encounters during training (7). Owing to the high
turnover rate of inpatient care, residents in the United States
are exposed to a high number of new inpatient encounters
and are actively engaged in ongoing inpatient care (8). This
may explain why the ACGME does not need to set any re-
quirements on the total number of inpatients in addition to
the current requirements. In contrast, Japan has no specific
regulation concerning the numbers of new admissions or ad-
mitted patients encountered during residency training. In ad-
dition, the length of hospital stay is significantly longer than
that in the United States. Owing to significant differences in
the medical systems between Japan and the United States,
the quantification of patient encounters may be useful for
assessing the efficacy of training program.

The highest match rate with J-OSLER was 91%, which
means that even Residents A and B, who were seeing the
highest number of patients, could not achieve a full match.
Receipt computation data may not cover all of the experi-
enced diseases. Data were registered by both residents and a

certified health information manager, and although the data
were carefully registered based on medical charts and medi-
cation, there is still a possibility that not all data were regis-
tered for several reasons, such as the limited number of reg-
istrations. Data from residents did not fully match the J-
OSLER requirements, despite all residents manually submit-
ting the required cases. This may be due to a non-registry
issue or simply because the residents were able to use cases
that they had previously experienced during their junior resi-
dent training period.

There were high numbers of diseases that were not classi-
fied into any of the categories in J-OSLER (Table 3). These
diseases were either not included or were insufficiently spe-
cific to fit the current J-OSLER disease list. Fractures were
frequently registered by Residents A and B, perhaps because
the GIM department in TGH has a unique practice called or-
thopedic co-management (9). Care of fractures by the inter-
nal medicine department is widely considered to be effective
practice, and J-OSLER also registered this disease in GIM
II. There is difficulty in translating all diseases in these
fields into specific diseases, however, so GIM I-III were not
used in our research. Skin and soft tissue infections, some
of the most common infections in elderly patients, are also
not specifically listed in J-OSLER. Cellulitis was high-
lighted as the ninth-most-common disease in Resident A’s
encountered uncategorized disease. Vertigo was also ranked
highly among uncategorized diseases, and it too is not listed
in J-OSLER. Given the nature of the super-aged society of
Japan, care for common diseases encountered in elderly pa-
tients is a core practice, so adding these diseases, which cur-
rently straddle vertically segmented departments, to the dis-
ease list of J-OSLER should be considered.

The numbers of diseases classified in J-OSLER were
highest in Residents A, B, and C (2,057, 2,013 and 2,347,
respectively), but there was a significant difference in the
disease distribution between GIM training and cardiology
training. Figure shows the proportion of diseases in each
field. To ameliorate the discordance in the number of dis-
eases in each field, the number of diseases was divided by
the number of categories in each field. Residents A and B
had a balanced proportion in each field, while data for other
residents showed significantly different proportions between
their specialty and others. In addition to the high number of
patient encounters in GIM training, this difference may also
have been due to patient characteristics. The GIM depart-
ment basically has no scheduled admissions or elective pro-
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cedures, and most patients are admitted for acute illness.
Furthermore, the majority of patients are elderly, meaning
that there is a high number of comorbidities. The broad cov-
erage in each field of internal medicine as well as the high
number of other diseases not included in our study suggest
that the GIM department is active in care of a high number
of patients with multiple comorbidities.

The relationship between patient encounters and extra
working hours was also evaluated, and a correlation was
noted between total patient-days and extra working hours in
Residents A and B. Work in the GIM department is mainly
occupied by inpatient service, which may explain this corre-
lation. The balance between the intensity of training and
working hours should be carefully regulated (10). In the
United States, the ACGME has regulated working hours to a
maximum of 80 hours per week during residency train-
ing (11). Japan also has plans to launch this work style re-
form, but how to achieve the ideal number of working hours
while maintaining the quality of training remains unclear.
There is a risk of the quality of internal medicine training
being impaired if there is too great a focus on the regulation
of working hours. The accompanying training load should
also be evaluated, and we suggest that utilizing the quantity
of patient encounters will be effective for this.

Developing a universal method of assessing the quantity
of patient encounters is essential for evaluating residency
training in Japan. Obtaining objective data will aid in the es-
tablishment of a training program and help residents them-
selves understand the intensity of training, which can be
useful for future planning. If the data over the two years of
GIM training are considered to be sufficient based on these
data, then the resident may thus be considered to be ready
to move into specialty training without hesitancy.

Limitations

Several limitations associated with the present study war-
rant mention. First, the current J-OSLER information cannot
be fit smoothly to our DPC matching system. A certain
number of diseases were unable to be classified into a par-
ticular category of J-OSLER. As discussed above, there may
be diseases that will be included as necessary experience in
the next revision of J-OSLER, such as skin and soft tissue
infections. Many data were classified by symptoms or pa-
thology. We had difficulty matching receipt computation
data with the list of GIM I-III, so it would be better if the
same classification was available for both groups. Neverthe-
less, we still suggest that this quantification is useful, de-
spite the unclassified data, for the evaluating the quantifica-
tion of training. Second, our study involved only five resi-
dents from two institutions, so the data may not reflect the
situations in other institutions. Our assessment of our data
may only be applied to our institutions at present, but if
these data can be collected from other institutions, the re-
spective trends and features of educational programs at each
institution would be able to be assessed, facilitating future
improvements. Furthermore, if DPC data can be widely used

for most institutions in Japan, the data may reflect the cur-
rent situation of the internal medicine training program as a
whole. We believe that these data will aid in the establish-
ment of an even better residency program in Japan. Our
study focused on introducing a method of quantitating inpa-
tient encounters, not for assessing the current Japanese resi-
dency educational program. Finally, this study only evalu-
ated the quantification of patient encounters. The optimal
number or variation of inpatient encounters is unknown.
This system must act as a counterpart to the assessment of
the quality of training and the methods used therein. The
number of patient encounters is related to the internal medi-
cine in-training examination score, so future studies should
investigate these issues (12).

Conclusion

DPC-based quantification of patient encounters during
residency training is effective in evaluating the coverage of
current J-OSLER list. Owing to its wide availability and
generalization, this database may be useful as a universal
tool for assessing internal medicine programs.

The authors state that they have no Conflict of Interest (COI).

Acknowledgement

The authors would like to thank Mr. Benjamin Phillis for the
English language review and Professor Toshio Shimokawa for
the statistical analysis.

References

1. Tassios S, Ladas D, Grammenos, et al. Acquisition of competence
in colonoscopy: the learning curve of trainees. Endoscopy 31:
702-706, 1999.

2. Siqueira JRD, Gough MIJ. Correlation between experience targets
and competence for general surgery certification. Br J Surg 103:
921-927, 2016.

3. Theobald CN, Stover DG, Choma NN, et al. The effect of reduc-
ing maximum shift lengths to 16 hours on internal medicine in-
terns’ educational opportunities. Acad Med 88: 512-518, 2013.

4. Mattana J, Kerpen H, Lee C, et al. Quantifying internal medicine
resident clinical experience using resident-selected primary diagno-
sis codes. J Hosp Med 6: 395-400, 2011.

5. Hayashida K, Murakami G, Matsuda S, et al. History and profile
of Diagnosis Procedure Combination (DPC): development of real
data collection system for acute inpatient care in Japan. J Epide-
miol 31: JE20200288, 2020.

6. Shin-naika senmoni seido Kensyu techou [Internet]. [cited 2021
Aug 1]. Available from: https://www.naika.or.jp/jsim_wp/wp-conte
nt/uploads/2015/08/2015-log.pdf (in Japanenese).

7. ACGME Program Requirements for Graduate Medical Education
in Internal Medicine [Internet]. 2020 Jul 1. [cited 2021 Aug 1].
Available from: https://www.acgme.org/Portals/0/PFAssets/Program
Requirements/140_InternalMedicine_2020.pdf.

8. Rachoin J-S, Skaf J, Cerceo E, et al. The impact of hospitalists on
length of stay and costs: systematic review and meta-analysis. Am
J Manag Care 18: e23-e30, 2012.

9. Mendelson DA, Hayda R, Sinvani L. Comanagement of hip frac-
ture patients. J Hosp Med 15: 512, 2020.

3672



Intern Med 61: 3667-3673, 2022 DOI: 10.2169/internalmedicine.8726-21

10. Peets A, Ayas NT. Restricting resident work hours. Crit Care Med
40: 960-966, 2012.

11. Nasca TJ, Day SH, Amis ES, et al. The new recommendations on
duty hours from the ACGME task force. New Engl J Med 363: e
3, 2012.

12. McCoy CP, Stenerson MB, Halvorsen AJ, et al. Association of
volume of patient encounters with residents’ in-training examina-

tion performance. J Gen Intern Med 28: 1035-1041, 2013.

The Internal Medicine is an Open Access journal distributed under the Creative
Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To
view the details of this license, please visit (https://creativecommons.org/licenses/
by-nc-nd/4.0/).

(© 2022 The Japanese Society of Internal Medicine
Intern Med 61: 3667-3673, 2022

3673



