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ABSTRACT

BACKGROUND
Administrative claims databases are increasingly being used worldwide for research
purposes. We reviewed original published articles that used one of the four nationwide
administrative claims databases in Japan: the National Database of Health Insurance Claims
and Specific Health Checkups (NDB), NDB Open Data, the JMDC Claims Database, and
the Diagnosis Procedure Combination (DPC) database.
METHODS
Studies published from January 2010 to July 2022 using the JMDC and DPC databases, and
from January 2013 to July 2022 using the NDB and NDB Open Data were identified using
PubMed. The number of original articles was divided into 19 fields. The annual growth rate
of the number of studies was calculated using the four databases.
RESULTS
Overall, 1047 studies were included (95 for the NDB, 31 for the NDB Open Data, 222 for the
JMDC database, and 699 for the DPC databases). Studies using one of these four databases
increased from around 2010, and the average annual growth rate was approximately 41%
from 2010 to 2021. DPC database studies had a higher proportion of articles on surgery
(19.2%), urology (3.0%), neurosurgery (6.2%), anesthesiology (1.9%), and emergency medi‐
cine (14.0%), whereas the NDB and JMDC data had higher proportions of those regarding
internal medicine.
CONCLUSIONS
Since 2010, these four databases have increasingly attracted attention, and the number of
studies using them has grown rapidly. Our review suggests that each has unique features,
and researchers should understand the database characteristics to operate their studies.
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INTRODUCTION

he growing trend of recording data on all medi‐
cal encounters in electronic format is increasing
the popularity of large datasets in healthcare.

This trend has prompted clinical epidemiologists to
answer various research questions using database studies
[1]. Administrative claims databases include routinely
collected data on the primary purpose of healthcare bill‐
ing. These include real-world data on diagnoses, proce‐
dures, and drug prescriptions, which can also be used for
research purposes [2]. Compared to randomized control‐
led trials, studies using administrative claims databases
have the following advantages: larger sample size, lower
cost, and increased generalizability [3, 4].

There are several nationwide claims databases in
Japan, including the National Database of Health
Insurance Claims and Specific Health Checkups (NDB),
NDB Open Data, JMDC Claims Database, and the
Diagnosis Procedure Combination (DPC) database.
These have been used in multiple fields, such as clinical
epidemiology, pharmacoepidemiology, and health eco‐
nomics and policy. Japan also has other small-scale or
regional health insurance databases; however, in this
study we focused on these four databases as they are the
only ones that have large nationwide data. To the best of
our knowledge, there have been two previous reports on
these databases [5, 6]. One report only focused on NDB
and NDB Open Data [5], and the other study had only a
short research period [6]. This study aimed to review
studies using the NDB, NDB Open Data, JMDC
Database, and DPC databases with over 10-year-research
period to help researchers understand the current trends
in studies using these databases, particularly focusing on
difference in research area between the databases, and
determine which can provide the best dataset for their
research purposes.

METHODS

OVERVIEW OF THE FOUR DATABASES
In 1961, Japan established a universal healthcare coverage
system [7]. Under this, the Ministry of Health, Labour,
and Welfare (MHLW) launched the NDB in 2009 and
began collecting anonymized electronic health insurance
claims data for medical and dental services [8]. The NDB
covers more than 126 million people and 1.9 billion elec‐
tronic claims annually, with data from 99% of hospitals
[9]. It can be used to understand the healthcare process
for the Japanese population. NDB was publicly released

T
to researchers in 2011. To use NDB data, the study proto‐
cols must be approved by the advisory committee of the
MHLW. It extracts data from the NDB and formats them
into datasets depending on researchers’ requests (i.e.,
special extraction, sampling dataset, and aggregated data
in tabular form) [18]. The NDB contains information on
patient age, sex, diagnoses, inpatient and outpatient med‐
ical data, dental service use, drug prescriptions, and
health checkup data. To protect patient privacy, research‐
ers are not allowed to link the NDB with other databases.

In 2016, the MHLW also began providing a free-access
version of NDB (NDB Open Data), which anyone can
access through its homepage. The NDB Open Data was
created by aggregating a part of the NDB data without
any confidential information [10]; therefore, researchers
who use it cannot access patient- or facility-level infor‐
mation.

The JMDC Claims database contains commercially
available data. The database has anonymized inpatient,
outpatient, dispensing receipts, and medical examination
data, collected from various health insurance associations
[11–13]. As of September 2021, the total number of
patients in the database was 13 million. The claims data
include information from 2005 on patient enrollment,
medical facilities, diagnoses, procedures, drugs and
materials, annual health checkups, and the costs for each
visit [14]. This database presents inherent limitations,
including under-representation of the elderly, because
data are collected from health insurance associations for
employees and their dependents [15].

The DPC is a case-mix patient classification system,
launched in 2002 by the MHLW, and is linked with a
lump-sum per-diem payment system. This system has
been adopted by more than 1700 large-to middle-sized
hospitals in Japan. All 82 university hospitals have to
participate in the database, whereas participation by
community hospitals is voluntary [16]. DPC databases
include administrative claims and discharge abstracts.
The data items include unique hospital identifiers such as
age, sex, main diagnoses, comorbidities at admission, and
complications after admission (recorded with text data
in Japanese and with codes from the International
Classification of Diseases, 10th Revision), interventional/
surgical procedures (indexed with Japanese original
procedure codes), duration of anesthesia, length of stay,
discharge status, and the total hospitalization cost. DPC
databases also contain several clinical data points, includ‐
ing smoking status, body mass index, cancer stage,
consciousness level, and activities of daily living. All
patient data were recorded at discharge by the attending
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physician. A previous validation study showed good sen‐
sitivity and specificity of diagnoses and procedure
records in the database and high validity of cancer diag‐
noses [17].

SEARCH STRATEGY AND SELECTION CRITERIA
We searched PubMed for the JMDC and DPC (from
January 2010 to July 2022) and for the NDB and NDB
Open (from January 2013 to July 2022). The search terms
used are described in Appendix 1. There are several
kinds of DPC databases, but we excluded studies using
the Medical Data Vision data, which is commercially
available DPC data. The exclusion criteria were as fol‐
lows: (1) non-English studies, (2) studies outside the
period of interest, (3) non-original studies, (4) studies
that did not use one of the four databases, and (5) studies
with an inaccessible full-text link.

In the screening process, two reviewers screened the
titles and abstracts to apply the exclusion criteria and
then reviewed the study methods.

DATA EXTRACTION
We conducted a narrative review because our aim was
not to compare or synthesize any specific statistical
indicators among different studies. The components
extracted from the reviewed studies were (1) used data‐
base and (2) research field. To define the research fields,
we used the Japanese specialty board’s categories for
senior residents [19]. They were categorized into the fol‐
lowing 19 fields: internal medicine, pediatrics, dermatol‐
ogy, psychiatry, surgery, orthopedics, obstetrics and
gynecology, ophthalmology, otolaryngology, urology,
neurosurgery, radiology, anesthesiology, pathology, clini‐
cal laboratory, emergency department, plastic surgery,
rehabilitation, and general medicine. When a study was
considered to be included in several fields, we selected
one category. For example, a study titled “Ophthalmic
Corticosteroids in Pregnant Women with Allergic Con‐
junctivitis and Adverse Neonatal Outcomes” [20] was
assigned to ophthalmology. When a study was not
included in any of the 19 fields, we selected the “other”
category. We calculated the proportions of study fields for
the four databases. The growth rate for the number of
studies published in year i was calculated by dividing the
difference between the number of studies published in
year i and yeari −1 by the number of studies published in
yeari −1. For example, if three studies were published in
2011 and six in 2012, the growth rate in 2012 was calcu‐
lated as (6 − 3)/3 = 100%.

RESULTS

INCLUSION AND EXCLUSION
The first screening retrieved 1652 studies (300 for NDB
and NDB Open Data, 287 for JMDC database, and 1065
for DPC databases). Finally, 1047 studies were included
in our review (95 for NDB, 31 for NDB Open Data, 222
for JMDC database, and 699 for DPC databases). Fig. 1
describes the screening process, and the included studies
are listed in Supplemental Table 1–4.

NUMBER OF STUDIES EACH YEAR
The numbers of published studies were 8, 18, 24, 27, 45,
68, 60, 53, 103, 105, 148, 221, and 167 in 2010, 2011,
2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020,
2021, and January to July of 2022, respectively. The aver‐
age annual growth rate was approximately 41% from
2010 to 2021. The cumulative number of database studies
published since 2010 is shown in Fig. 2.

RESEARCH FIELDS
Regarding the research field, 400 studies were included in
internal medicine, 138 in surgery, and 100 in emergency
medicine. These three fields comprised approximately
two-thirds of all studies. Table 1 describes the number of
studies that used the four databases divided by the
study fields.

Studies using DPC databases accounted for higher
proportions of surgery (19.2%), urology (3.0%), neuro‐
surgery (6.2%), anesthesiology (1.9%), and emergency
medicine (14.0%). More than half of the studies using the
NDB and approximately two-thirds of the studies using
the JMDC database were included in internal medicine.

DISCUSSION

Japanese nationwide administrative claims databases are
widely used in academic research. This study investigated
the trends in published studies using one of the four
administrative claims databases. The number of studies
has increased remarkably; the average annual growth rate
of database studies was approximately 41% from 2010
to 2021.

The following are the reported number of studies using
administrative claims databases in other countries: 1,427
in the United States (Medicare administrative claims
databases) from 1979 to 2016 [21], 749 in the United
Kingdom (General Practice Research Database) from
1995 to 2009 [22], 70 in Germany (German health insur‐
ance medication claims data) from 1998 to 2007 [23],
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110 in France (French reimbursement databases) from
1988 to 2009 [24], 325 in Canada (Manitoba and
Saskatchewan administrative health care utilization data‐
bases) from 1969 to 2004 [25], and 383 in Taiwan
(National Health Insurance Research Database) from
2000 to 2009 [26]. We believe the number of Japanese
studies was comparable to those in other nations.

Our study showed that many other studies used DPC
databases. This may be because it contains more detailed
patient data, including several clinical data (smoking
status, body mass index, cancer stage, consciousness
level, activities of daily living, and others), and these can
be used to adjust for patient backgrounds.

The JMDC database is frequently used in research.
This may be because of its uncomplicated accessibility. A
previous study evaluated the accessibility of administra‐
tive healthcare databases in Asia-Pacific countries [27].
They scored database accessibility on a seven-point scale,

assigning a “level seven” score to the JMDC database, a
“level three” score to the DPC database, and a “level two”
score to the NDB.

Researchers often experience difficulties in gaining
access to the NDB. To apply the NDB data, researchers
must prepare a high-level security system for data man‐
agement in their laboratory or use it only at onsite
research centers. These security system requirements may
limit access to the NDB. However, high accessibility does
not necessarily benefit researchers and patients. To
increase the NDB’s use in studies, the government must
improve its accessibility.

The results suggest that DPC databases have a rela‐
tively high affinity for studies on surgery, anesthesiology,
and emergency medicine, whereas the NDB and JMDC
databases have been used in studies on internal medicine.
DPC databases include data on inpatients admitted to
acute care hospitals, and DPC database studies are likely

Fig. 1 Flow diagram of the study selection

NDB, National Database of Health Insurance Claims and Specific Health Checkups; JMDC, the JMDC Claims Database; DPC, the Diagnosis
Procedure Combination database
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Fig. 2 The number of published articles in the four databases between 2010 and 2021

NDB, National Database of Health Insurance Claims and Specific Health Checkups; JMDC, the JMDC Claims Database; DPC, the Diagnosis
Procedure Combination database

Table 1 The number of published articles in the four databases between 2010 and 2021

NDB, n (%) NDB Open Data, n (%) JMDC, n (%) DPC, n (%) All, n (%)

All 95 31 222 699 1047

Internal medicine 49 (51.6) 12 (38.7) 144 (64.9) 195 (27.9) 400 (38.2)

Pediatrics 3 (3.2) 1 (3.2) 12 (5.4) 43 (6.2) 59 (5.6)

Dermatology 1 (1.1) 1 (3.2) 4 (1.8) 3 (0.4) 9 (0.9)

Psychiatry 12 (12.6) 1 (3.2) 17 (7.7) 12 (1.7) 42 (4.0)

Surgery 3 (3.2) 1 (3.2) 0 0.0 134 (19.2) 138 (13.2)

Orthopedics 7 (7.4) 5 (16.1) 6 (2.7) 56 (8.0) 74 (7.1)

Obstetrics and gynecology 5 (5.3) 2 (6.5) 7 (3.2) 14 (2.0) 28 (2.7)

Ophthalmology 3 (3.2) 1 (3.2) 14 (6.3) 4 (0.6) 22 (2.1)

Otolaryngology 0 0.0 0 0.0 3 (1.4) 13 (1.9) 16 (1.5)

Urology 0 0.0 1 (3.2) 2 (0.9) 21 (3.0) 24 (2.3)

Neurosurgery 1 (1.1) 0 0.0 2 (0.9) 43 (6.2) 46 (4.4)

Radiology 0 0.0 1 (3.2) 0 0.0 3 (0.4) 4 (0.4)

Anesthesiology 0 0.0 0 0.0 0 0.0 13 (1.9) 13 (1.2)

Pathology 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Clinical laboratory 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Emergency medicine 0 0.0 0 0.0 2 (0.9) 98 (14.0) 100 (9.6)

Plastic surgery 0 0.0 0 0.0 0 0.0 3 (0.4) 3 (0.3)

Rehabilitation 4 (4.2) 2 (6.5) 2 (0.9) 24 (3.4) 32 (3.1)

General medicine 4 (4.2) 0 0.0 2 (0.9) 13 (1.9) 19 (1.8)

Other 3 (3.2) 3 (9.7) 5 (2.3) 7 (1.0) 18 (1.7)

NDB, National Database of Health Insurance Claims and Specific Health Checkups; JMDC, the JMDC Claims Database; DPC, the
Diagnosis Procedure Combination database
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to use short-term outcomes, including postoperative
complications, length of stay, and in-hospital mortality.
The NDB and JMDC databases include data on health
checkups and outpatient data; therefore, studies using
these are likely to investigate lifestyle diseases (including
diabetes, hypertension, and dyslipidemia) or other
chronic diseases.

Similar to a previous study [5], several limitations of
the database studies were also reported in the reviewed
studies (e.g., missing important data, unchecked valida‐
tion of the data coding, and unclear causal relationship).
To address the problem of validation of the data coding,
several validation studies were conducted, mainly in DPC
databases [17, 28–30], and they reported high validity for
information in some specific areas. However, the number
of validation studies in Japanese databases is less than in
Western countries [31]. There is a need for more valida‐
tion studies using Japanese databases.

This study has some limitations. First, although we
reviewed only English articles, a previous study reported
that the number of studies written in Japanese was not
small [5]. Second, the search terms we used might not be
perfect to find all of the relevant studies in the four data‐

bases. Third, there are other Japanese health insurance
databases, and we were unable to review all studies using
administrative claims databases in Japan.

CONCLUSION

Since 2010, NDB, NDB Open Data, JMDC database, and
DPC databases have increasingly attracted attention, and
the number of studies using them has grown rapidly. Our
review revealed that since each database has unique fea‐
tures, researchers should understand them to conduct
their studies.
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