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Abstract
Background In Japan, several research studies have used administrative claims databases. However, no study has compared 
the studies conducted in each database.
Objective We assessed the type, design, and research area of each research study using the administrative databases in Japan 
to illustrate the suitability of the database used for the types of research studies.
Methods We reviewed studies from four administrative claims databases (the Japanese National Database of Health Insurance 
Claims and Specific Health Checkups [NDB]; the DPC Study Group database [DPC]; Japan Medical Data Center [JMDC]; 
and Medical Data Vision [MDV]). The PubMed database was searched from January 2015 to October 2020. We assessed 
the type, design, and research area of the abstract or full text of each research study.
Results Overall, 643 studies were included. The number of studies increased from 59 in 2015 to 171 in 2020. Descriptive 
studies accounted for 62.7% (42 studies) of the studies from the NDB, while the treatment effectiveness studies accounted 
for 81.7% (211 studies) of the studies from the DPC database and were the most common in the JMDC and MDV. Cohort 
studies accounted for only 17.9% of the studies on NDB but 45.5% on DPC. The most common research area was medicine, 
general, and internal medicine (53 studies, 8.4%).
Conclusions The type and design of the studies conducted differed in each database and were influenced by the character-
istics of the database used. In the future, it may be necessary to integrate various real-world data databases to increase their 
comprehensiveness.

Key Points 

Numerous real-world databases are available in Japan. 
We reviewed 643 studies conducted in administrative 
claims databases in Japan.

Studies using databases have shown a rapid increase, 
which may reflect changes in laws related to database 
research.

The type and design of the studies were influenced by 
the characteristics of the database used.

1 Introduction

The development of large-scale medical databases using real-
world data (RWD) in Japan has led to the development of real-
world evidence, and numerous studies have been published 
[1]. The US Food and Drug Administration defines RWD as 
patient health status and/or the delivery of healthcare data 
collected routinely from electronic health records, claims and 
billing activities, products, and disease registries, excluding 
the context of conventional randomized controlled trials [2]. 
The Japanese Society for Pharmacoepidemiology’s “Task 
Force on Pharmacoepidemiology and Databases” surveyed 
the characteristics of medical databases in Japan that can be 
applied to clinical epidemiology and pharmacoepidemiology 
[3]. The large medical databases that are listed here include 
registries such as the National Clinical Database, administra-
tive claims databases such as the Diagnostic Procedure Com-
bination (DPC) Study Group database, Japan National Data-
base of Health Insurance Claims and Specific Checkup (NDB), 
Japan Medical Data Center (JMDC) claims database, and 
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Medical Data Vision (MDV) database. The registries are cre-
ated for specific purposes; for example, conducting research, 
documenting rare diseases, monitoring provider metrics, and 
improving the quality of care [4]. However, the administrative 
claims databases contain medical information collected on a 
routine basis for reimbursement purposes [4]. Although these 
data are not intended for research, the administrative claims 
databases are a valuable source of information for outcomes 
research and have been used increasingly in clinical research 
[5].

However, researchers need to be aware of certain points 
when using administrative claims data. First, there are 
inherent limitations, including incompleteness and vari-
ation in the coding accuracy. It has been noted that even 
when the same codes are used, the accuracy varies for dif-
ferent populations in different settings, which may affect the 
validity and generalizability of the results [5]. Researchers 
also should select a database that is appropriate for the pur-
pose of their studies. For case-control and cohort studies, 
insurer-based databases are suitable because they track the 
participants, while hospital-based data are suitable for stud-
ies that require the outcomes observed during hospitaliza-
tion. A propensity score analysis, which is used to adjust for 
patient backgrounds and control for indication bias, requires 
information on the underlying disease or disease severity 
of the participant [6]. In addition, the characteristics of the 
population selected for this study may reduce the general-
izability of the study results. Therefore, it is necessary to 
understand the characteristics of each database to select the 
most appropriate database for each research study. The char-
acteristics of each database and aspects to consider when 
conducting research have already been reported [3, 7], but it 
is not clear whether the research conducted in each database 
corresponds to the features already pointed out. The only 
study that has examined the types of studies conducted in the 
Japanese administrative claims databases was for the NDB 
[8], and there have been no studies that have compared the 
types and designs of studies conducted in each database.

2  Objectives

Accordingly, we aimed to assess the research types and 
designs that have been conducted thus far using large-scale 
medical databases, especially the administrative claims data-
bases in Japan, and to illustrate the suitability of the database 
used for the types of research studies that use each one.

3  Methods

This research study was based on a survey conducted as part 
of the research group project (Grant no. 19IA2024) of the 
Ministry of Health, Labour and Welfare (MHLW) during 

the period 1 April, 2021 to 31 March, 2022. We conducted 
the literature search on 1 August, 2021. We considered the 
time lag until the studies were listed in PubMed and the 
databases’ homepages, covering the literature search until 
31 December, 2020. We reviewed the studies using the 
administrative claims databases, focusing particularly on 
studies conducted using the administrative claims databases 
in Japan. We included studies in English using any of the fol-
lowing databases: NDB, DPC, JMDC claims, and MDV. The 
NDB began providing data to third parties in 2013, the latest 
of the abovementioned databases. Therefore, we included 
studies published from January 2015.

In Japan, universal health coverage was achieved in 
1961, approximately 40 years after social insurance was 
established in 1922. Subsequently, employee insurance 
and community health insurance were established, and 
today there are approximately 3500 insurance policies 
[9]. The NDB is a database of health insurance claims 
and specific health check-ups for the preparation, imple-
mentation, and evaluation of medical cost optimization 
plan built by the MHLW (https:// www. mhlw. go. jp/ engli 
sh/) based on the “Act on Assurance of Medical Care for 
Elderly People” [3, 10]. The specific health check-up pro-
gram was launched in 2008 for adults aged 40–74 years. 
This is a nationwide health check-up focusing on the meta-
bolic syndrome to prevent lifestyle-related diseases. The 
health check-up includes a body mass index measurement, 
blood pressure measurement, blood test, and urine test. 
The NDB covers almost the entire Japanese population, 
with almost everyone’s medical care being insured [11]. 
Furthermore, because the data are collected from insur-
ers, traceability is ensured even if patients visit different 
institutions. In 2013, the MHLW began providing NDB 
data to third parties [10]. The DPC Study Group database 
is provided to researchers by the DPC Research Institute 
(http:// dpcri. or. jp) [10]. The DPC Study Group database is 
the most widely used DPC data for research. The database 
has approximately seven million registered patients per 
year, more than 1000 participating hospitals, with a cover-
age of more than 50% of all the acute inpatients in Japan 
[12]. In addition, the MHLW began providing DPC data in 
2019. Registries such as the Japan Registry of All Cardio-
vascular Diseases also use DPC data. The DPC is a diag-
nostic group classification unique to Japan and is a method 
of calculating medical costs based on the classifications 
defined by patients, diagnoses, and procedures. The DPC-
based per-diem payment system was introduced in 2003 
and is the main reimbursement system for acute inpatient 
care in Japan. The DPC-based per-diem payment system 
is utilized by more than 1700 hospitals [10, 13]. The DPC 
data include not only claims data, but also a more detailed 
patient background, called the DPC format 1 [12]. The 
DPC Study Group database is an inpatient database, which 
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is a remarkable feature compared to other administrative 
databases in Japan; however, it has a weakness: there is 
non-traceability between hospitals. The JMDC claims 
database has been collecting receipt data from health 
insurance associations since 2005, and nearly half of the 
data have been linked to specific health check-up data [10]. 
Researchers are required to pay a fee to the administrator 
of the database to receive the data. The database consists 
of 454 hospitals, including those without DPC systems, 
with a cumulative population of approximately 13 million 
(as of September 2021) and 520,000 annual admissions 
[3, 14]. Patients are given unique identifications so that 
they can be followed longitudinally even if they change 
hospitals or visit multiple facilities. There is also family 
identification, making it possible to link pregnant women 
with their children. The weaknesses include the fact that 
the data are only from health insurance associations and 
do not include data from the late-stage elderly care system 
and that there are no laboratory data. The MDV database 
has been collecting data since 2008 [10]. The database 
consists of 449 acute care hospitals with an actual patient 
population of more than 30 million and 2.1 million inpa-
tients per year [3, 15]. The laboratory data were available 
for approximately 10% of the patients. Researchers are 
required to pay a fee to the administrator of the database 
to receive the data as with the JMDC. However, unlike 
the JMDC, it is hospital based, making it difficult to trace 
patients when they are transferred [10]. These databases 
had the most research publications, especially those in the 
database list of the Japanese Society for Pharmacoepide-
miology. The details of each database are provided in the 
Electronic Supplementary Material (ESM). The exclusion 
criteria were as follows: non-English studies, studies that 
did not use individual-level data such as review articles 
and editorials, studies not listed in PubMed, and studies 
not using data from the database.

3.1  Data Collection

Data were collected as follows: for the NDB, PubMed was 
used to search for “NDB & Japan, OR National Database 
of Health Insurance Claims and Specific Health Checkups 
of Japan”, and we also referred to the MHLW website 
(https:// www. mhlw. go. jp/ index. html) as in the previous 
review [8]. Studies using JMDC and MDV were retrieved 
from the comprehensive list of products on the homepage 
(https:// www. jmdc. co. jp/, https:// www. mdv. co. jp/) of each 
database and the DPC Study Group database was searched 
on PubMed under “Diagnosis Procedure Combination”. 
No list of products was available on the administrator’s 
website. In addition, we identified studies by performing 
a manual search of previous reviews on the NDB [8] and 
the references for each study.

3.2  Classification

Two researchers (J.F. and T.F.) reviewed the list of stud-
ies independently and classified them according to type of 
research study, design of research study, and research area. 
We classified the studies using the administrative claims 
databases into the following categories for the primary 
outcomes: descriptive studies, treatment effectiveness stud-
ies, and others. We classified the treatment effectiveness 
studies into two categories that differed in their procedural 
approach: exploratory treatment effectiveness studies and 
hypothesis evaluating treatment effectiveness (HETE) stud-
ies, which resulted in four categories of studies [16]. A 
HETE study was defined as a study with an a priori explicit 
hypothesis. In the absence of an explicit statement of the 
primary outcome, we used the first result listed as the pri-
mary outcome. If two or more groups were compared, but 
no adjustment was made for any possible confounding fac-
tors, the study was classified as a descriptive study. When 
two investigators (J.F. and T.F.) differed in their assessment 
of the classification of the primary endpoint, a consensus 
was reached after discussion. We also categorized the stud-
ies according to their designs: descriptive studies, cohort 
studies, cross-sectional studies, case–control and matched-
cohort studies, quasi-experimental designs; regression dis-
continuity, difference in differences, instrumental variable 
methods, propensity score analyses, self-controlled meth-
ods; case cross-over, self-controlled case series, and oth-
ers. We also classified the study designs used to examine 
the primary outcomes. As in the previous review [8], the 
classification of each research area was based on the jour-
nal in which the study was published. We used the Science 
Citation Index Expanded (SCIE), Emerging Source Cita-
tion Index, Social Sciences Citation Index, and Directory of 
Open Access Journals databases to classify the journals in 
which the studies were published. The SCIE is a database of 
the most influential scientific journals in the field, the Social 
Sciences Citation Index is a database of the most influential 
social science journals, and the Emerging Source Citation 
Index is a newly introduced database that includes scientific 
journals not listed in the SCIE but that meet certain qualifi-
cations [17]. The Directory of Open Access Journals indexes 
open-access peer-reviewed journals [18]. If a journal was 
indexed in more than one of the above databases, the journal 
databases were prioritized according to the order of their 
influence (SCIE, Emerging Source Citation Index, Social 
Sciences Citation Index). If a journal was categorized across 
multiple research areas, then the first research area was used. 
We only assessed the type, design, and research area for each 
study, therefore the full PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) checklist was 
not applicable.

https://www.mhlw.go.jp/index.html
https://www.jmdc.co.jp/
https://www.mdv.co.jp/
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3.3  Statistical Analysis

We performed a descriptive analysis for the type and design 
of the studies according to the databases. Fisher’s exact test 
was used to compare the characteristics between the data-
bases. All the analyses were performed using the Stata ver-
sion 16.1 software (Statacorp LLC, College Station, TX, 
USA). We considered a p value of <0.05 (two-tailed) as 
statistically significant. A graph of the number of studies 
published each year was created using Microsoft Excel 
(Microsoft Corporation, Redmond, WA, USA).

3.4  Ethical Considerations

No ethics approval was required as there was no direct inter-
action with the research participants.

4  Results

4.1  Study Selection

We retrieved 812 studies (NDB: 53 studies, DPC: 341 stud-
ies from PubMed, JMDC, and MDV: 227 studies and 183 
studies from their websites, and eight studies on the NDB 
from the MHLW website). After screening the titles and 
abstracts, 632 studies (NDB, 40 studies; JMDC, 185 studies; 
MDV, 147 studies; and DPC, 260 studies) were included in 
this review. A total of 28 studies were added from a previous 
review of the NDB [7] and seven from a manual search. Of 
these, 14 studies were counted as duplicates because they 
used both the JMDC and MDV. After the review of the full-
text articles, we excluded ten studies. In total, 643 studies 
were included. Figure 1 shows the screening process.

4.2  Number of Publications Per Year

The number of studies published annually is shown in Fig. 2. 
The number has been increasing annually, notably from 78 
to 171 between 2017 and 2020.

4.3  Types of Research Studies in Each Database

The types of studies are listed in Table 1. More than half 
of the studies were classified as HETE studies. Moreover, 
70.8% (n = 182) of the studies using the DPC Study Group 
database and about 40% or more (n = 71, n = 52) of the stud-
ies using the JMDC and MDV databases were also classified 
as HETE studies. Research studies using these databases, 
along with exploratory studies, were classified mainly as 
treatment effect studies. We classified 217 studies (33.8%) as 
descriptive studies; when limited to studies using the NDB, 
62.7% (n = 42) were classified as descriptive studies.

4.4  Design of Research Studies in Each Database

Table 2 shows the designs of the study designs that were 
conducted. Cohort studies were the most common study 
design (n = 230, 35.8%) followed by descriptive studies (n 
= 217, 33.8%), and then by quasi-experimental studies (n 
= 142, 22.1%).

4.5  Research Areas by Database

The research areas by database are shown in the ESM, with 
53 (8.4%) studies in medicine, general medicine, and inter-
nal medicine, followed by 44 (6.9%) studies in pharmacol-
ogy and pharmacy. However, in the NDB, most studies were 
conducted on infectious diseases (n = 10, 14.9%), whereas 
in the DPC Study Group database, most of the studies were 

Fig. 1  Study flow diagram. 
DPC The DPC Study Group 
database, JMDC Japan Medical 
Data Center, MDV Medical 
Data Vision, NDB Japanese 
National Database of Health 
Insurance Claims and Specific 
Health Checkups
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Fig. 2  Number of publications 
by year. DPC The DPC Study 
Group database, JMDC Japan 
Medical Data Center, MDV 
Medical Data Vision, NDB 
Japanese National Database of 
Health Insurance Claims and 
Specific Health Checkups

Table 1  Types and number of studies stratified according to the administrative claims databases

DPC The DPC Study Group database, JMDC Japan Medical Data Center, MDV Medical Data Vision, NDB Japanese National Database of 
Health Insurance Claims and Specific Health Checkups
a Other studies includes machine learning studies, cost-analysis studies (not specified), validation of clinical score, or coding
b Studies using JMDC and MDV together
c p value for the prevalence of the type of research studies conducted in each database

Total NDB DPC JMDC MDV JMDC and  MDVb p  valuec

n = 643 n = 67 n = 257 n = 175 n = 130 n = 14

Descriptive studies 217 (33.8) 42 (62.7) 35 (13.6) 73 (41.7) 56 (43.1) 11 (78.6)
Treatment effectiveness studies
 Exploratory treatment effectiveness studies 76 (11.8) 6 (9.0) 29 (11.3) 22 (12.6) 19 (14.6) 0 (0.0)
 Hypothesis evaluating treatment effectiveness studies 327 (50.9) 19 (28.4) 182 (70.8) 71 (40.6) 52 (40.0) 3 (21.4)

Othera 23 (3.6) 0 (0.0) 11 (4.3) 9 (5.1) 3 (2.3) 0 (0.0) < 0.001

Table 2  Research study design and number of studies stratified according to the administrative claims databases

DPC The DPC Study Group database, IV instrumental variable methods, JMDC Japan Medical Data Center, MDV Medical Data Vision, NDB 
Japanese National Database of Health Insurance Claims and Specific Health Checkups
a Studies using JMDC and MDV together
b p value for the prevalence of research study designs conducted in each database

Research design, n (%) Total NDB DPC JMDC MDV JMDC and  MDVa p  valueb

n = 643 n = 67 n = 257 n = 175 n = 130 n = 14

Descriptive study 217 (33.8) 42 (62.7) 35 (13.6) 73 (41.7) 56 (43.1) 11 (78.6)
Cohort study 230 (35.8) 12 (17.9) 118 (45.9) 57 (32.6) 41 (31.5) 2 (14.3)
Cross-sectional study 13 (2.0) 5 (7.5) 2 (0.8) 5 (2.9) 1 (0.8) 0 (0.0)
Case–control study, matched-cohort study 23 (3.6) 1 (1.5) 5 (2.0) 11 (6.3) 6 (4.6) 0 (0.0)
Quasi-experimental design; regression discontinuity, Dif-

ference in differences, IV, propensity score analyses
142 (22.1) 5 (7.5) 96 (37.4) 19 (10.9) 22 (16.9) 0 (0.0)

Self-controlled methods; case cross-over, self-controlled 
case series

6 (0.9) 1 (1.5) 0 (0.0) 4 (2.3) 1 (0.8) 0 (0.0)

Other 12 (1.9) 1 (1.5) 1 (0.4) 6 (3.4) 3 (2.3) 1 (7.1) < 0.001
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conducted in surgery (n = 25, 9.8%). Pharmacology and 
pharmacy were the most common research areas (n = 21, 
12.1%; n = 15, 11.8%) among the research studies that used 
the JMDC and MDV databases.

5  Discussion

We investigated the current contexts of the types and designs 
of research using the administrative claims databases in 
Japan and elucidated the characteristics of the studies in 
each database. We also illustrated the suitability of the 
databases used for each type of research and presented the 
implications for future research using databases. A review 
of 643 studies revealed that the number of studies that used 
the administrative databases increased over the years. This 
increase has become particularly pronounced since 2017. 
The treatment effectiveness studies were more common in 
the DPC Study Group database, and the descriptive stud-
ies accounted for more than 60% of studies on the NDB. 
Descriptive and cohort studies were the most common study 
designs. Although “Medicine, General & Internal Medicine” 
was the most common research area, the most common 
research areas conducted in each database varied.

The significant increase in research since 2017 has been 
due to the development of databases and legal changes. The 
amendment of the Personal Information Protection Act in 
2017 and the enactment of the Next Generation Medical 
Infrastructure Law in 2018 have facilitated the use of RWD 
in an appropriate context.

We considered that the HETE studies were conducted 
largely in the DPC Study Group database because it is rela-
tively easy to collect information about underlying diseases 
and severity of illnesses, as well as treatments or procedures 
using the DPC format 1 [1, 13]. The DPC format 1 includes 
clinical data scores such as levels of consciousness (Japan 
Coma Scale), dementia severity, pneumonia severity, and 
other clinical scores. In addition, these types of informa-
tion are also required in quasi-experimental designs, such as 
propensity score matching and inverse probability of treat-
ment weighting, which have been used in many observa-
tional studies in recent years [19]. The NDB does not have 
information on underlying diseases or the severity of ill-
nesses. Consequently, quasi-experimental designs are fre-
quently used in the DPC Study Group database, probably 
because of the relatively easy acquisition of this information. 
The disadvantage of the DPC Study Group database is that 
its population is limited to inpatients, especially those in 
acute-care hospitals [13]. This drawback not only limits the 
scope of the study and makes it difficult to trace long-term 
outcomes but may also lead to a lack of generalizability and 
selection bias.

The NDB had the highest proportion of descriptive stud-
ies when compared with other databases; with more than 
60% of the studies using the NDB being descriptive studies, 
similar to a previous study [8], suggesting the completeness 
of NDB data and the difficulty in adjusting for the severity of 
illness and other factors with the use of NDB. The strengths 
of the NDB are that it covers almost the entire Japanese pop-
ulation with almost all having insured medical care [11], and 
that because the data are collected from insurers, the trace-
ability is ensured even if patients visit different institutions. 
However, using the NDB data has several disadvantages. 
The application system is strict, researchers must follow the 
procedures set by the MHLW for research using individual 
data, and the validity of the application must be approved 
by the expert committee. Data acquisition requires time, and 
it can take a long time (more than 180 days) from applica-
tion to the provision of data [20], and the number of days 
from permission to information provision can range from 
79 to 263 days [21]. In contrast, the JMDC can be obtained 
in 5–30 business days [14], and the MDV in 2 weeks [15]. 
In addition, the information on mortality is limited, and the 
structure and volume of the data make it difficult to handle, 
lacking information to adjust for patient risk and the severity 
of the illness [9]. Therefore, it may be difficult to conduct 
studies other than descriptive studies, and the number of 
studies may be limited compared with other databases.

The JMDC claims database is also an insurer-based 
database while the MDV is hospital based, thus the types 
and designs of the studies conducted were expected to be 
different. However, in both databases, the types of studies 
were mainly HETE studies, and the designs mainly those 
of cohort studies. Both the databases use DPC data as well 
as receipt data, making it possible to adjust for the underly-
ing disease and disease severity as in the DPC Study Group 
database, thus the two databases may have provided similar 
results.

Overall, 141 studies of quasi-experimental design were 
conducted, most of which employed propensity score analy-
ses. Appropriately conducted regression discontinuity or dif-
ference-in-differences may have been appropriate methods 
for evaluating the effect of policy/guideline changes using 
a large medical database [22–24]. However, regression dis-
continuity and difference-in-differences were used in only 11 
of the studies reviewed in this study. The paucity of quasi-
experimental research in healthcare has been addressed pre-
viously and may be improved by supporting the develop-
ment of research capacity in the use of quasi-experimental 
designs, developing guidelines for implementation and 
reporting, making health program administrative data and 
clinical registers available to all publicly funded health 
systems, and extending validated risk-of-bias measures to 
include quasi-experimental designs in systematic reviews 
[25]. In further studies, it is anticipated that regression 
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discontinuity and difference-in-differences applications 
will be used in large-scale medical databases to evaluate 
the effects of policy and guideline changes. Nevertheless, 
most database study designs were cohort studies, suggesting 
that research may be conducted using methods other than 
quasi-experiments and that other barriers, such as access 
to data and the size of the data, may be challenges [10]. In 
addition, the prevalence of cohort studies suggests that the 
availability of longitudinal data may facilitate the conducting 
of cohort studies.

We also found that various research areas have been 
implemented using large-scale medical databases. Studies 
in the field of pharmacology and pharmacy were the second 
most common (44 studies, 6.9%), followed by medicine, 
general, and internal medicine (53 studies, 8.4%). The use of 
large datasets has become increasingly common in pharma-
coepidemiology. In Japan, since the 2018 amendment to the 
Good Post-Marketing Study Practice Ordinance, pharma-
ceutical companies can use administrative claims databases 
for post marketing surveillance, which is estimated to have 
contributed to the rapid increase in pharmacoepidemiologic 
studies using the administrative claims databases. The grow-
ing use of databases in pharmacoepidemiology and the study 
of the efficacy and safety of drugs using RWD are expected 
to further increase in importance and proportion [26]. The 
fields in which there is little research are fields not closely 
related to clinical medicine, such as microbiology and biol-
ogy, or areas in which outpatient care is more important, 
such as primary care and dermatology.

This study had some limitations. We categorized the areas 
in which the studies were conducted in this review; however, 
studies often encompassed multiple areas. This may have 
led to incorrect classifications of the studies. However, we 
developed an objective classification of the research areas 
using the classification of journals in literature databases.

Most studies in the areas of “critical care,” “emergency 
medicine,” and “surgery” were conducted using the DPC 
Study Group database. Because some researchers have par-
ticipated in many studies in these areas, the choice of data-
base used in the studies may have reflected the researcher’s 
preference. However, the DPC Study Group database is 
suitable for use in research studies in these areas because 
it provides inpatient information according to the severity 
of disease, as well as information on surgeries and bedside 
procedures.

6  Conclusions

Our review suggests that the types and designs of research 
conducted in each database correspond to the characteristics 
of the database. In databases consisting of DPC data (e.g., 
the DPC Study Group database, JMDC claims database, and 

MDV database), many HETE studies were conducted using 
information related to individuals. Studies using the NDB 
were mainly descriptive studies, which were thought to be 
influenced by the difficulties related to the availability of the 
data as well as the impact of completeness. Many propensity 
score analyses have been conducted; however, other quasi-
experimental designs have not been implemented fully. 
Several cohort studies have been conducted because of the 
availability of longitudinal data. In the future, it is necessary 
to collect and integrate a wide variety of RWD databases to 
increase comprehensiveness and derive valuable evidence.
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