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Abstract
In Japan, an increasing interest in real-world evidence for hypothesis generation and decision-making has emerged in order 
to overcome limitations and restrictions of clinical trials. We sought to characterize the context and concrete considerations 
of when to use Medical Data Vision (MDV) and JMDC databases, the main Japanese real-world data (RWD) sources acces-
sible by pharmaceutical companies. Use cases for these databases, and related issues and considerations, were identified 
and summarized based on a literature search and experience-based knowledge. Studies conducted using MDV or JMDC 
were mostly descriptive in nature, or explored potential risk factors by evaluating associations with a target outcome. Con-
siderations such as variable ascertainment at different time points, including issues relating to treatment identification and 
missing data, were highlighted for these two databases. Although several issues were commonly shared (e.g., only month 
of event occurrence reported), some database-specific issues were also identified and need to be accounted for. In conclu-
sion, MDV and JMDC present limitations that are relatively typical of RWD sources, though some of them are unique to 
Japan, such as the identification of event occurrence and the inability to track patients visiting different healthcare settings. 
Addressing study design and careful result interpretation with respect to the specificities and uniqueness of the Japanese 
healthcare system is of particular importance. This aspect is especially relevant with respect to the growing global interest 
of conducting RWD studies in Japan.

Key Points 

Medical Data Vision (MDV) and JMDC are the most 
frequently used real-world data sources in Japan.

MDV and JMDC share common limitations with real-
world data sources in other countries, though some of 
them are unique to Japan, including the identification of 
event occurrence and the inability to follow-up patients 
visiting different healthcare settings.

Using Japanese real-world data sources requires under-
standing of the uniqueness of the Japanese healthcare 
system.
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1 Introduction

In 1961, Japan established a universal medical insurance 
system that encompasses five public insurance programs. 
Patients can access clinics and hospitals without a family 
doctor’s gatekeeper system or insurance-based limitations. 
Patients frequently visit secondary healthcare facilities 
with minor symptoms as outpatients, and these facilities 
can be accessed without a referral from primary healthcare 
facilities, at an affordable cost. Health insurance typically 
covers 70–90% of the cost of care, and the rest is paid 
by the insured. A fee-for-service system is predominantly 
used for charging medical fees. However, a lump-sum pay-
ment system, known as the Diagnosis Procedure Combina-
tion (DPC)/Per Diem Payment System (PDPS), was par-
tially introduced for inpatient care. This payment system 
relies on grouping patients according to DPC categories. 
Each medical institution submits claims for reimbursement 
to the Examination and Payment Agency monthly [1].

Since April 2019, Japan has started implementing 
health technology assessments to address the rising costs 
of healthcare expenditure by targeting reimbursed drugs or 
devices that are anticipated to have a substantial impact on 
healthcare expenditures. Conversely, due to scientific mis-
conduct, regulations on clinical trials have been strength-
ened after the implementation of the new Clinical Trials 
Act in 2018 [2]. Other barriers to clinical trials can be 
mentioned, including the high research and development 
costs associated with bringing a drug to market, which 
limit the number of new drug approvals in the Japanese 
market. Also, the Japanese population has a high propor-
tion of elderly individuals with a high comorbidity burden 
who are generally not included in clinical trials.

In order to regulate national healthcare expenditures 
due to ageing, the National Database of Health Insurance 
Claims and Specific Health Checkups of Japan (NDB) 
was created in 2008. This database covers about 98% of 
data on healthcare services and is being used for academic 
research, but is not accessible to private companies [3]. 
To generate evidence for use in healthcare decision-mak-
ing and reduce unmet needs in certain therapeutic areas, 
Japan aims to leverage real-world data (RWD) for various 
applications, including informing clinicians on practice 
patterns, and hypothesis generation for future research. 
As a consequence, an ongoing increase in the number of 
studies using RWD is being observed, including in the 
private sector. The overall landscape of Japanese RWD 
has been described elsewhere, covering the nature of the 
databases, their general content, and data governance and 
access [4]. JMDC, formerly known as Japan Medical Data 
Center Co., Ltd., and Medical Data Vision (MDV) are the 
main databases that are accessible to private companies 

and that do not require any institutional review board 
(IRB) submission for data access. Previous works have 
partially covered these databases, but do not provide an 
overall overview on the practical considerations and the 
different current applications when using these databases 
[5–10]. Hiramatsu et al. provided general information on 
the different types of databases in Japan, including regis-
try, insurance-based, and hospital databases [5]. Lai et al. 
and Nagai et al. provided detailed information on the vari-
ables included in JMDC, although practical considerations 
were not addressed [6, 10]. Lee et al. discussed consid-
erations on data collection, transformation, cleansing, 
and modeling when using MDV [9]. Finally, examples of 
drug safety and drug utilization studies using either MDV 
or JMDC have been described in the literature [7, 8]. In 
this work, we sought to further characterize the concrete 
advantages and current and future challenges relating to 
MDV and JMDC databases, particularly with respect to 
the Japanese healthcare context, given that they are the 
RWD sources predominantly accessed by pharmaceutical 
companies.

2  Overview of Japanese RWD Sources

As is typical with other secondary data sources, RWD data 
users should bear in mind that data are originally collected 
for different purposes other than for research. Here, we pro-
vide general information on MDV and JMDC data.

2.1  MDV

MDV is a health claims database collecting data from all 
insurance types containing anonymized outpatient, inpatient, 
and DPC data and blood test results for a limited number of 
institutions. MDV data were first made available in 2008, and 
there is around a 3-month time lag from data collection to 
data availability. As of September 2021, MDV accumulated 
data from more than 38 million patients and 23% of acute 
care hospitals in Japan. The main advantages of the MDV 
database are that it includes a representative population, has 
a large sample size, includes medical costs reimbursed by 
healthcare insurance directly in the data, and includes labo-
ratory test results. Condition-specific hospitalization can be 
identified using DPC codes, which are attributed for each 
hospitalization in DPC data, and allows determination of the 
major diagnosis associated with a hospitalization. Details 
on the information available in DPC data, including avail-
able clinical data, have been provided by Yasunaga et al. 
and Lee et al. [9, 11]. In contrast, the absence of informa-
tion on several clinical outcomes (e.g., death in outpatient 
settings, disease severity) and the absence of data linkage 
between prescription and diagnosis are inherent limitations 
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[12]. Another limitation is also the impossibility to follow 
patients outside DPC settings. Although some patient scales 
(e.g., activities of daily living) or disease staging data might 
be available, many missing values may be observed for 
measures that are deemed unnecessary for reimbursement 
purposes. For example, blood parameter measurements (e.g., 
glycated hemoglobin [HbA1c] for diabetes and estimated 
glomerular filtration rate for renal failure) are only available 
for a small proportion of institutions, and hence, results may 
not be generalizable to the full study sample. The number 
of institutions providing laboratory data may change over 
time since the collection of this information is governed by 
a contract independent of other data that may be terminated 
from one year to the next. Also, dosage information is not 
available in structured data fields, and would require exten-
sive work for data extraction. To identify drug treatment 
initiation, a lookback window is required considering that 
MDV only includes DPC hospitals. Only month of event 
occurrences are provided, and therefore, it is not possible to 
identify populations or derive algorithms using a daily time 
component. Moreover, visits to other institutions outside or 
within the data network cannot be linked given that a unique 
identifier is allocated to each institution that does not allow 
data linkage across institutions. Finally, the number of insti-
tutions is constantly growing, and reproducing a previous 
study with the same condition may lead to differences.

2.2  JMDC

JMDC is a claims database that contains anonymized inpa-
tient, outpatient, and dispensing receipts, and also medical 
examination data, collected from various health insurance 
associations [3, 7, 10]. As of September 2021, the total num-
ber of patients accumulated 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 associated costs 
for each visit, and there is around a 5-month time lag from 
data collection to data availability. This database presents 
several advantages, especially the availability of data on 
medical costs reimbursed by healthcare insurance directly 
in the data, the possibility of follow-up at different hospitals, 
and a large sample size. In general, Japanese employees tend 
to stay with the same employer for many years under the 
same insurance policy, and thus make this type of RWD 
more robust when compared to other countries. However, 
this database presents inherent limitations, including the 
under-representation of the elderly, since JMDC is sourced 
from health insurance associations for company employ-
ees and their dependents. This database shares common 
limitations with MDV; in particular, a low level of infor-
mation on clinical outcomes (e.g., about 80% of deaths 
occurring outside hospital and clinical outcomes recorded 

using International Classification of Disease 10 codes) and 
absence of linkage between prescriptions and diagnoses, and 
only month of event occurrence is available. Although the 
date of medical care initiation at a medical facility is avail-
able, if an individual goes to another center for the same 
diagnosis, a different date of medical initiation would be 
reported. Although not discussed here, JMDC has created a 
hospital-based database collecting data from more than 460 
medical institutions in order to account for the limitations 
of the health insurance-based JMDC database, by includ-
ing DPC data and blood parameter measurement data and 
obtaining data on the elderly population. Further detailed 
information on the data provided in JMDC was reported by 
Nagai et al. [10].

3  Use Cases for Studies Based on MDV 
or JMDC Databases

We conducted a literature search using (Japanese AND 
“administrative claims data”) or “Medical data vision” or 
JMDC within PubMed, and included articles published 
by March 2021. Overall, we found 68 and 105 articles for 
MDV and JMDC, respectively. We concluded that a broad 
scope of research questions has been addressed by leverag-
ing the MDV and JMDC databases. A non-exhaustive list of 
examples of studies conducted using MDV or JMDC data-
bases is provided in Table 1, covering a large set of research 
questions and therapeutic areas. Many studies focused on 
either product utilization patterns or descriptions of patient 
characteristics [17, 18]. Interestingly, two studies focused 
on describing drug prescriptions among hyperlipidemic 
patients using both databases. The authors concluded that 
lipid-lowering drug prescription trends were similar across 
databases, though some differences were observed, mainly 
explained by a higher proportion of elderly patients and a 
higher degree of poly-comorbidities among the patient popu-
lation in the MDV database [23, 24]. In some cases, associa-
tions between intervention or risk factors and outcomes have 
been explored to generate hypotheses, but studies based on 
a clearly defined causal framework or focusing on a causal 
effect were not conducted using these databases. Although 
descriptive studies and studies exploring potential risk fac-
tors based on associations can be informative to generate 
new hypotheses, a causal inference framework is needed for 
multiple purposes, including replication of randomized clini-
cal trials in the real world, comparative effectiveness and 
comparative safety, support of regulatory and reimbursement 
decisions, and clinical adoption decisions. Hypothesis gener-
ation studies are likely to continue to play an important role 
in RWD, because this type of evidence is much less demand-
ing in terms of resources considering that knowledge on the 
data generation process is needed in causal frameworks, as 
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reported by Ho et al. [25]. Moreover, hypothesis generation 
studies would allow the identification of potential variables 
to be included in a causal modeling framework as a prelimi-
nary step before conducting a causal inference study using 
RWDs [26]. Hence, we believe that there will be an impor-
tant interplay between studies for hypothesis generation and 
causal inference studies.

4  Challenging and Practical Considerations 
when Using MDV or JMDC

The development of appropriate research questions requires 
researchers to take into account several aspects of these data 
sources to ensure that the question can be addressed when 
using MDV or JMDC. Several issues relating to various 
domains of the study should be considered when using MDV 
or JMDC (Table 2). In particular, those particularly relating 
to the specificity of the Japanese healthcare system should 
be carefully considered.

The nature of institutions from which data were collected 
is an important aspect to consider. For example, large hos-
pitals and DPC-designated hospitals over-represent patients 
with severe conditions. As mentioned above, the MDV data-
base is based on DPC data, a payment system unique to 
Japan, and knowledge about the patient that may regularly 
visit these institutions is of importance when designing a 
study using this database. In general, patients in MDV pre-
sent more severe conditions when compared to JMDC, and 
thus, understanding the nature of Japanese medical institu-
tions is crucial to clarify data coverage, and carefully con-
sidering the target population in a study before selecting a 
data source is advisable. Moreover, in Japan, the concept of 
primary care is absent, and patients can access any institu-
tion and visit doctors when they have minor ailments, with-
out any restriction. From this perspective, the individual 
patient journey may not be captured entirely; also, it is for 
the researcher to identify whether the data for a particular 
therapeutic area are comprehensive enough, on a case-by-
case basis. We would advise checking whether a variable is 
available for a specific target population before the design 
stage.

Although not specific to a Japanese context, few Japa-
nese studies have implemented sequence symmetry analysis 
(SSA) that is underpinned by a case-only design, similarly to 
the case crossover design, accounting for non-time-varying 
confounders; this approach was shown to enable the obser-
vation of drug-related adverse event signals [27]. Consider-
ing that MDV generally does not present sufficient lookback 
data, we would recommend using the JMDC database for 
this application (Table 2). In addition, for studies requiring 
long-term outcome assessment, such as long-term effective-
ness or safety, patient tracking may be difficult. In JMDC, 

it is possible to track patients across multiple institutions as 
patients retain the same identifier if they maintain the same 
insurance policy. Hence, if continuous follow-up of patients 
is required, the use of insurance-based claims would be rec-
ommended. The study conducted by Yamada-Harada et al. 
[20] in Table 1, based on JMDC, is an example of when this 
type of data can be more useful. Finally, for a long study 
period, medical practices may change overtime and may 
affect the relationship between the medical treatment and 
the outcome, for example, by redefining the recommenda-
tions for the population that may be prescribed the medical 
treatment. We would recommend identifying the absence 
of any major change in patient management guidelines, for 
example, by checking specific disease guidelines.

Importantly, there are different aspects to take into 
account at baseline for correct identification of the study 
sample, and for mitigating confounding (e.g., disease sever-
ity) (Table 2). Some studies implemented algorithms to han-
dle this latter issue [28, 29]. Further, the linkage between 
treatment and diagnosis and the identification of treatment 
initiation requires assumptions, as encountered in other 
RWDs (Table 2). Time-related bias has been reported to be 
an important issue, potentially more important than rand-
omization itself, as reported by Hernán et al. [30], and the 
absence of guidance for defining time zero can make the 
assessment inconsistent across different studies. Finally, 
JMDC and MDV may contain missing data for specific clini-
cal outcomes, and we would recommend checking observed 
patient characteristics among patients with and without data 
to clarify whether using complete cases only may introduce 
selection bias.

To identify pharmacological treatments, MDV and 
JMDC databases provide information on prescription date, 
the medical department, the dose and the number of days 
of supply, cost information for claims reimbursement, and 
date of hospitalization. Although patients in MDV cannot 
be tracked outside the network of institutions included in 
the database, Nishimura et al. conducted a study in type 
2 diabetes patients and found that the proportion of days 
covered for fixed-dose combinations and two-pill combina-
tions was similar between MDV and JMDC [31]. Thus, we 
can suppose that the lack of data capture for other institu-
tions in MDV may not be an issue at least in some specific 
applications. Overall, we would recommend collaborating 
with local researchers who are experienced using these data.

5  Future Challenges for RWD in Japan

Japanese real-world research studies are subject to limita-
tions that are relatively typical of RWD sources as well as 
those that are Japanese specific. At present, few validation 
studies of diagnosis in claims databases have been conducted 
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Table 2.  Practical considerations when using MDV or JMDC database

Domain Issue Considerations

Study design Study population Patients in MDV typically present with more severe conditions when 
compared to JMDC

Under-representation of the elderly in JMDC, since the data are 
sourced from health insurance associations for company employees 
and their dependents

Sequence symmetry analysis: Period settings Testing different lengths of the time windows for run-in to ensure 
that incident events

Testing different lengths of the time period to ensure to capture 
enough signal

Compared to MDV, JMDC may be more suitable for this purpose 
since patients are followed up across different institutions

Nested case control: Case definition Difficult to have a precise assessment of event occurrence based only 
on diagnosis record (year–month data only available)

Nested case control: Control definition Presence of other conditions that may bias the results due to the 
nature of the institutions (e.g., acute care settings for MDV)

Pre-intervention Selection of baseline characteristics Measuring impact of the variations of lookback period from the 
baseline date for identification of baseline characteristics

Confounding due to disease severity Information on disease severity is limited generally (e.g., disease 
staging, patient scales)

Use of proxy measurement for severity using treatment, procedure, 
or diagnosis records, but requires validation

Misclassification when using treatments with multiple indications
Confounding due to comorbidities Calculation of Charlson Comorbidity Index using the ICD-10 codes
Presence of confounding due to medical institution Opting for an analytical framework for clustered data based on medi-

cal institution identifier
At-intervention Identification of treatment initiation Use of a lookback period to ensure that the treatment was initiated 

(e.g., 6 months or 1 year)
For MDV, the first available record is considered as the reference for 

identifying the lookback period, but based on the assumption that 
treatment/procedure is prescribed at a single institution

Database entry date is available, and treatment/procedure records at 
multiple institutions are available, though information on date for 
data collected before 2012 is limited (JMDC database)

Identification of diagnosis Combination of diagnosis records for treatment of symptoms and/or 
diagnosis test in a real-world practice based on clinical guidelines 
and expert opinions

Assessing the validity of the definition to enhance evidence value
Reason for drug prescription Possibility to infer potential diagnosis for treatment with restricted 

indications, but requires knowledge on clinical guidelines and 
package insert for the corresponding products
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in Japan [32], and key elements to consider when planning a 
validation study are under discussion [33]. MDV may pro-
vide data collection on demand, such as clinical data, to 
compensate for limitations and address a specific research 
question in the near future. Although rarely conducted, in the 
context of RWE use for decision-making, conducting sensi-
tivity analyses, such as quantitative bias analysis, would be 
informative to the decision maker to characterize the uncer-
tainty associated with systematic errors [34].

MDV and JMDC may present potential applications to 
complement clinical trials. Firstly, both allow for the char-
acterization of subpopulations of patients, based for instance 
on comorbidities or age, in real-world settings that are gen-
erally excluded from clinical trials based on the eligibility 
criteria. Secondly, we expect that clinical trial replication 
using RWD could provide information on the generaliz-
ability of clinical trials in terms of eligibility criteria and 
treatment adherence, even though the studies conducted so 
far lack consistency, as reported by Bartlett et al. [35]. How-
ever, identifying patients for recruitment in a clinical trial is 
not possible using MDV or JMDC since these databases are 
anonymized. In contrast, the Clinical Innovation Network, 
a national project for registry-oriented clinical research that 

includes several patient registry databases, can be leveraged 
for patient recruitment for clinical trials [36].

In Japan, a particular effort is being made to develop 
novel data sources. For instance, there is a growing need 
for central data aggregation of genomic and clinical infor-
mation in oncology; the Center for Cancer Genomics and 
Advanced Therapeutics database, a repository database stor-
ing the genomic data and clinical information of patients 
receiving cancer gene panel tests under the national health 
insurance system, is under development. This is believed to 
be an important step to establish the next-generation infra-
structure for medical care and innovation in cancer research 
[37]. However, at present, it is not clear whether data access 
will be guaranteed to private companies.

The Pharmaceuticals and Medical Devices Agency 
(PMDA) guidance expansion in 2018 has helped to enhance 
the relevance of scientific rigor of the research. In particular, 
this expansion has fostered discussions between PMDA and 
pharmaceutical companies from the design stage of studies 
to provide an external source of expertise, revealing the need 
of specific educational programs [38].

Finally, following the recent outbreak of the corona-
virus disease 2019 (COVID-19) pandemic, the Japanese 

Table 2.  (continued)

Domain Issue Considerations

During follow-up Availability of clinical outcome data including blood 
parameter measurements

Data available for a restricted set of institutions (MDV database)
Comparing characteristics between patients with and without data to 

detect any potential issue of generalizability
DPC-designated hospitals may lack information that is not relevant 

for reimbursement purposes, including clinical information, such 
as clinical scales, even if the variable exists in the database (MDV 
database)

Clarifying whether the target population would present the informa-
tion for the corresponding variable

Identification of death Only inpatient death in DPC-designated hospitals is available (MDV 
database)

Death occurring outside of the institution missing for around 20% 
of patients because the payer needs to inform JMDC to obtain the 
information (JMDC database)

Identification of adverse event occurrence date Only year–month of diagnosis record available
Combination with prescription and/or procedure records to identify 

the date of the event, but may be restricted to more severe condi-
tions

Identification of diagnosis-related hospitalization costs Absence of direct data linkage between medical costs and diagnoses
Considering receipts associated with hospitalization with the target 

diagnosis classified as the most resource consuming (for hospitali-
zations under diagnosis procedure combination system only)

Hospital visits Due to monthly data aggregation, multiple visits within the same 
month are not identifiable for MDV and JMDC databases

Visits to other institutions cannot be linked in MDV database
Visits in different institutions are identifiable in JMDC database

DPC Diagnosis Procedure Combination, ICD International Statistical Classification of Diseases and Related Health Problems, MDV Medical 
Data Vision
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government has communicated the importance of promoting 
RWD collection to stimulate drug development and approval 
processes. For example, a recent study using MDV showed 
a sharp drop in asthma-related hospitalizations during the 
COVID-19 pandemic and brought to light the importance 
of patient behavior and environmental factors for asthma 
patients [39].

In conclusion, although several data sources are avail-
able to conduct real-world research in Japan, MDV and 
JMDC are the main data sources that have been used by the 
pharmaceutical industry. Japan is the third-largest spender 
in health expenditure after the USA and China, and hence, 
growing interest in generating Japanese real-world evidence 
is present, especially for assessment of treatment patterns 
and healthcare resource utilization, though MDV and JMDC 
can be leveraged for other types of RWD studies. However, 
the importance of a careful assessment of each database’s 
strengths and the need for sufficient knowledge on Japan’s 
unique healthcare system were noted, especially at the study 
design stage. For this reason, the way that care is provided 
to patients differs from that in Western countries, and thus, 
it is particularly important to understand the differences that 
could be impactful on study design and interpretation, in 
particular, through collaboration with local researchers.
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