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Prevalence of Noncommunicable Diseases in Japan Using a Newly Developed
Administrative Claims Database Covering Young, Middle-aged, and Elderly
People
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Abstract:
Introduction: Noncommunicable diseases (NCDs) are an ongoing public health problem globally. The present study
aimed to estimate the prevalence of NCDs in Japan using a newly developed, commercially available administrative claims
database covering young, middle-aged, and elderly people.
Methods: We compared the age-stratified population distribution between the DeSC administrative claims database and
the population estimates. We calculated the 1 year prevalence of several NCDs using the DeSC database and compared the
prevalence of diabetes mellitus and hypertension between the DeSC database and the Japan National Health and Nutrition
Survey.
Results: The age distribution of the population included in the DeSC database was similar to that of the population esti-
mates. The estimated prevalence rates were as follows: diabetes mellitus (12.2%), hypertension (20.9%), ischemic heart dis-
ease (5.6%), heart failure (5.3%), cerebral infarction (3.4%), stroke (3.7%), gastric cancer (0.6%), colorectal cancer (0.8%),
breast cancer (1.5%), prostate cancer (0.6%), cataract (7.1%), depression (3.5%), and osteoporosis (6.3%). The estimated
prevalence of diabetes and hypertension was comparable with that of the National Health and Nutrition Survey.
Conclusions: The distribution of age and sex in the database was comparable with that of the population estimates. The
prevalence of diabetes mellitus and hypertension was comparable with that in a previously reported national survey. Our
data can be utilized as basic information for policymaking in clinical medicine and public health in Japan.
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Introduction

Noncommunicable diseases (NCDs) such as diabetes mellitus,
heart disease, and cancer account for up to 70% of deaths
globally (1) and thus are an ongoing public health issue in de-
veloped and developing countries (1), (2). In Japan, more than
half of deaths are attributed to NCDs (3). To develop an effec-
tive health policy for preventing NCDs and reducing deaths
from NCDs, it is imperative to estimate the prevalence of
NCDs.

In Japan, there are several publicly available data sources
for estimating the prevalence of NCDs. The Japan National
Health and Nutrition Survey (NHNS), a national sampling
survey, provides an estimated prevalence of diabetes and hy-
pertension (4). The National Database of Health Insurance
Claims and Specific Health Checkups of Japan (NDB) Open

Data provide information on medical procedures for all inpa-
tients and outpatients in Japan (5).

On the other hand, commercially available administrative
claims databases have been established in Japan and are expect-
ed to be utilized for clinical and epidemiological studies. How-
ever, currently used commercially available claims databases
may lack population representativeness because the data are
collected from a single type of health insurer, including the
health insurance for employees of large companies (Kempo),
Japan Health Insurance Association for employees of medium
and small companies (Kyokai Kempo), the National Health
Insurance for nonemployees (Kokuho), and the Advanced
Elderly Medical Service System for elderly people aged ≥ 75
years [Koki Koreisha Iryo Seido]. It is important to verify to
what extent such databases are representative of the whole
population in Japan by examining the distribution of the
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backgrounds (including age, sex, and diseases) before using
them in epidemiological and clinical studies.

In 2021, DeSC Inc. developed a new administrative claims
database, the DeSC database, which covers young, middle-
aged, and elderly people from Kempo, Kokuho, and Koki Ko-
reisha Iryo Seido. The present study utilized the DeSC data-
base to estimate the prevalence of several NCDs (including
lifestyle-related diseases, mental disorders, and cancer) to con-
firm the population representativeness of the database. We
compared the estimated prevalence with that reported in the
currently available national data.

Materials and Methods

Japanese universal healthcare insurance system
Since the Japanese government established the universal
healthcare insurance system in 1961, virtually all of those liv-
ing in Japan have been supposed to be covered by one of sever-
al public insurance systems (6). Kokuho indicates the National
Health Insurance for self-employed individuals, retired indi-
viduals, and their dependents. Kempo indicates association/
union-administered health insurance for salaried employees in
large companies. Kyokai Kempo indicates that the Japan
Health Insurance Association administered health insurance
to salaried employees in medium and small companies. Kyosai
Kumiai is a Mutual Aid Association that administered health
insurance for other employees, including civil servants. Koki
Koreisha Iryo Seido indicates the Advanced Elderly Medical
Service System for all people aged 75 years or older. Specific
kinds of people (e.g., those aged 65-74 years with disability
certificates) can be insured by this system. As of 2019, the
number of participants in Kokuho, Kempo, Kyokai Kempo,
Kyosai Kumiai, and Koki Koreisha Iryo Seido were 28.7, 29.5,
38.9, 8.6, and 17.2 million people in Japan, respectively. The
total number of participants in the employees’ insurance sys-
tems (Kempo, Kyokai Kempo, and Kyosai Kumiai) was 77.0
million.

DeSC database
The data source of this study comprised claims data and medi-
cal checkup data provided from DeSC Healthcare Inc. Tokyo,
Japan (https://desc-hc.co.jp/company). DeSC Healthcare Inc.
owns epidemiological claims data of 3,000,000 insurance sub-
scribers. This data source is anonymously processed informa-
tion created for the different purposes of this study on the ba-
sis of claims data and medical checkup data provided by Ko-
kuho, Kempo, and Koki Koreisha Iryo Seido.

For the claims data, all medical or dental diagnoses were
recorded according to the International Classification of Dis-
eases 10th Revision (ICD-10) codes and recorded in Japanese
free texts. The DeSC database also contains information on
medications prescribed by medical doctors or dentists and
costs reimbursed for examinations, procedures, surgery, and
anesthesia. Drug specifications were also recorded on the basis

of anatomical therapeutic chemical classification systems
based on the World Health Organization or the European
Pharmaceutical Market Research Association. The number of
days prescribed for each prescribed drug was also recorded.

The DeSC database also contains information on annual
health checkups in approximately 30% of the entire popula-
tion in the database. The health checkup data included infor-
mation on height, weight, and blood pressure measurements,
clinical laboratory tests (e.g., complete blood count, and bio-
chemistry), and questionnaires on lifestyle factors (e.g., smok-
ing and alcohol habits, medical history of stroke, or ischemic
heart disease). Body mass index was calculated as weight (kg)
divided by the square of the height (m).

Study design and population
This was a descriptive study using the DeSC database. We ex-
tracted data from December 2019 to November 2020 on all
patients in the DeSC database to show the age distribution
and to estimate the prevalence of NCDs. We identified pa-
tients with specific NCDs on the basis of the following
ICD-10 codes: diabetes mellitus (E10-14); hypertension
(I10-15); ischemic heart disease (I20-25); heart failure (I50);
cerebral infarction (I63); stroke (I60-63), cancers of the stom-
ach (C16), colon or rectum (C18-20), breast (C50), and pros-
tate (C61); depression (F32); dementia (I63); cataract (H25,
H26, and H28); and osteoporosis (M80 or M81).

Statistics
First, we described the distribution of age and type of insur-
ance included in the DeSC database. To confirm whether the
age distribution in the DeSC database was similar to that in
the whole population of Japan, we also described the age dis-
tribution of the entire Japanese population recorded in the
population estimates in 2019 (7).

Second, we calculated the 1 year prevalence of the above-
mentioned NCDs. Each prevalence was stratified by the 5 year
age category and sex (except prostate cancer). We referred to
the reported prevalence of diabetes mellitus and hypertension
using the NHNS 2019 and compared the estimated preva-
lence between our data and the NHNS data. The NHNS re-
ported the prevalence of diabetes mellitus in two categories,
including “strongly suspected diabetes mellitus” and “possibly
suspected diabetes mellitus,” and the prevalence of hyperten-
sion as “hypertension on medication” and “hypertension
without medication.”

Third, we compared the prevalence of depression and
breast cancer between the Kempo and Kokuho populations.
Because depression may induce sickness absence and retire-
ment (8), we hypothesized that the prevalence of depression in
the Kokuho population may be higher than that in the Kem-
po population. Previous studies have suggested that working
conditions and socioeconomic status affect the proportion of
patients undergoing cancer screening compared with the
Kempo population (9). Hence, we hypothesized that the preva-
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lence of breast cancer may differ between the Kempo and Ko-
kuho populations.

Fourth, we calculated the proportions of patients under-
going gastrectomy (Japanese procedure codes: K655, K655-2,
K655-4, K655-5, K657, and K657-2), stratified by age and sex.
We referred to the reported data on the proportions of pa-
tients undergoing gastrectomy in the NDB Open Data 2019
and compared the proportions between our data and the
NDB Open Data.

Lastly, we described the distribution of body mass index
stratified by age and sex using health checkup data in the
DeSC database. Body mass index was categorized into three
groups: low (<18.5 kg/m2), normal (18.5 kg/m2 to < 25.0
kg/m2), and high (≥ 25.0 kg/m2). We referred to the reported
data on the distribution of body mass index in the NHNS
2019 and compared the distribution of body mass index be-
tween our data and the NHNS data.

Because of the large sample size, we did not perform statis-
tical testing.

Ethical considerations
The Institutional Review Board of the Graduate School of
Medicine at the University of Tokyo approved the study pro-
tocol (approval code: 2021010NI). The requirement for in-
formed consent was waived because of the anonymous nature
of the data.

Because this study used “existing anonymously processed
information,” this study does not need to comply with the
“Outline of ethical guidelines for medical and health research
involving human subjects” (22/12/2014, Ministry of Educa-
tion, Culture, Sport, Science and Technology and Ministry of
Health, Labour and Welfare. Revised on 28/2/2017). There
are no limitations in the utilization purpose for anonymously
processed data other than that based on the Act on the Protec-
tion of Personal Information; therefore, this research can ap-
ply the anonymously processed information for different pur-
poses from the creation with no limitations.

Results

Population of the DeSC database
We identified 2,220,702 individuals during the study period in
the DeSC database, including 824,516 in Kempo, 1,095,713
in Kokuho, and 300,473 in Koki Koreisha Iryo Seido.

Table 1 shows the proportions of those in each age cate-
gory divided by insurance type in the DeSC database. Supple-
mentary Table 1 shows the proportions of those with health
checkup data by age category and by insurance type in the
DeSC database. Figure 1A shows the proportions of each age
category in the DeSC database and the population estimates
in 2019. Figure 1B shows the numbers in each age category
stratified by the three insurance systems in the DeSC database.
Overall, the age distributions were similar except for higher
proportions in their 60s and 70s in the DeSC database, most

of whom belonged to Kokuho.

Prevalence of NCDs
After excluding those whose insurance initiation was after De-
cember 2019 and excluding those whose insurance termina-
tion was before November 2020, we obtained 1,932,021 peo-
ple including 958,159 women and 973,862 men.

In the DeSC database, the number of patients with diabe-
tes and hypertension was 235,089 and 402,941, respectively,
and the overall prevalence of diabetes and hypertension was
12.2% and 20.9%, respectively. The prevalence of diabetes mel-
litus in the DeSC database was higher than the “strongly sus-
pected diabetes mellitus” and lower than “strongly suspected
diabetes mellitus” plus “possibly suspected diabetes mellitus”
in the NHNS data (Figure 2A and 2C). By contrast, the
prevalence of hypertension in the DeSC database was similar
to the prevalence of “hypertension on medication” in the
NHNS data (Figure 2B and Figure 2D).

The overall prevalence of ischemic heart disease, heart fail-
ure, cerebral infarction, and stroke in the DeSC database was
5.6%, 5.3%, 3.3%, and 3.7%, respectively. The prevalence of
these four cardiovascular diseases was similar and peaked in
the 80-to-89-year-old category (Figure 3).

Figure 4 shows the age-stratified prevalence of the four
cancers. The overall prevalence of gastric cancer, colorectal
cancer, and prostate cancer in men and breast cancer in wom-
en or men in the DeSC database was 0.6%, 0.8%, 0.6%, 1.5%,
and 0.007%, respectively. The age distribution of those with
either of these cancers was similar, except for breast cancer.

Figure 5 shows the age-stratified prevalence of depres-
sion, dementia, cataracts, and osteoporosis. The overall preva-
lence of depression, dementia, cataracts, and osteoporosis in
the DeSC database was 3.5%, 2.4%, 7.1%, and 6.3%, respec-
tively. The prevalence of depression had bimodal peaks at
50-54 and 85-89 years. The prevalence of dementia peaked at
90-94 years. Although the prevalence of cataracts did not dif-
fer by sex, the prevalence of osteoporosis was higher in wom-
en.

Supplementary Figure 1 shows the prevalence of depres-
sion and breast cancer in those insured with Kempo or Koku-
ho. The prevalence of depression was comparable between
Kempo and Kokuho at 50-64 years of age, whereas it was
higher in Kokuho at 30-49 years of age. The prevalence of
breast cancer was higher in Kokuho.

Proportions of patients undergoing gastrectomy
In the DeSC database, the number of patients undergoing lap-
aroscopic gastrectomy and open gastrectomy was 108 and
143, respectively, between December 2019 and November
2020, and the overall proportion of patients undergoing lapa-
roscopic gastrectomy and open gastrectomy was 236 and 210
surgeries per million people, respectively. In comparison with
the NDB Open Data between April 2019 and March 2020,
the proportion of patients undergoing surgery is shown in
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Figure 6.

Distribution of body mass index
We obtained 722,614 people (including 321,603 women and
401,011 men) who underwent health checkups in the DeSC
database. The prevalence of body mass index in the overall, fe-
male, and male populations of the DeSC database and that of
NHNSJ 2019 were similar (Supplementary Figure 2).

Discussion

NDB can be regarded as the complete enumeration of the
whole population in Japan, but commercially available admin-
istrative claims databases are based on nonrandom samples.
Such databases can be used by many people; however, they
should be carefully used in epidemiological and clinical stud-
ies. In the present study, we examined the population repre-
sentativeness of the DeSC database, a newly developed com-
mercially available administrative claims database. We calculat-
ed the prevalence of several NCDs including lifestyle-related
diseases, cancer, and mental disorders. We confirmed that the
distribution of age and sex in the DeSC data was comparable
with that in the population estimates. The estimated preva-

lence of diabetes mellitus and hypertension was also compara-
ble with that in the NHNS. The estimated prevalence of pa-
tients undergoing gastrectomy was also comparable with that
of the NDB Open Data.

We found higher proportions in age categories of 65-69
and 70-74 years in the DeSC database compared with those
among the entire Japanese population. This is because the
proportions of participants in the insurance systems for self-
employed and employees were different between the DeSC da-
tabase and the whole Japanese population. In our study using
the DeSC database, the numbers of participants in Kokuho
and Kempo were approximately 1.1 million and 0.8 million,
respectively, whereas the numbers of participants in Kokuho
and the three employees’ insurance (Kempo, Kyokai Kempo,
and Kyosai Kumiai) were 28.7 million and 77.0 million, re-
spectively, in the whole population of Japan. That is, the
DeSC database has a relatively high proportion of Kokuho
participants. Most of those previously insured by the three
employees’ insurance (Kempo, Kyokai Kempo, and Kyosai
Kumiai) are to be insured by Kokuho from age 65 to 74 years,
before participating in Koki Koreisha Iryo Seido. This may be
because of the peak in 65-to-74-year-old people in the DeSC
database.

Table 1. Age Distribution of Those with Each Insurance.

Age category (years)
Total Kempo Kokuho Koki Koreisha Iryo Seido

N = 2,220,702 N = 824,516 N = 1,095,713 N = 300,473

0-4 2.2% 3.6% 1.7% 0.0%

5-9 3.4% 4.9% 3.1% 0.0%

10-14 3.4% 4.9% 3.1% 0.0%

15-19 3.7% 5.4% 3.4% 0.0%

20-24 5.3% 7.3% 5.3% 0.0%

25-29 6.2% 8.1% 6.5% 0.0%

30-34 5.5% 7.0% 5.9% 0.0%

35-39 5.7% 7.6% 5.8% 0.0%

40-44 6.0% 8.5% 5.8% 0.0%

45-49 7.0% 10.2% 6.4% 0.0%

50-54 6.5% 9.8% 5.8% 0.0%

55-59 6.0% 8.3% 5.8% 0.0%

60-64 6.2% 6.0% 8.0% 0.0%

65-69 8.7% 4.6% 14.1% 0.6%

70-74 10.9% 3.6% 19.1% 1.3%

75-79 3.8% 0.0% 0.1% 27.3%

80-84 3.4% 0.0% 0.0% 25.0%

85-89 3.0% 0.0% 0.0% 21.9%

90-94 2.0% 0.0% 0.0% 15.1%

95-99 0.9% 0.0% 0.0% 6.7%

≥100 0.3% 0.0% 0.0% 2.1%
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The estimated prevalence of diabetes or hypertension in
the DeSC database was similar to that reported in the NHNS.
This may be attributed to the fact that the age distribution in
the included population in the DeSC database was similar to
that of Japan. Because the number of patients with diabetes
reflects the number of those who consulted a physician for the
disease, we found that the number of patients with diabetes in
the DeSC database was almost the same as the number of pa-
tients with strongly suspected diabetes in the NHNS. Similar-
ly, those with hypertension in the DeSC database were almost
the same as those with hypertension on medication in the
NHNS. Unlike other commercially available administrative
databases in Japan, the DeSC database contains claims data
collected by three types of insurers. Such a data structure is
considered useful for improving the representation of the en-
tire population in Japan.

The sex differences in the prevalence of osteoporosis, gas-
tric cancer, and breast cancer are consistent with previous
studies. A worldwide survey revealed that women are more
susceptible to osteoporosis and therefore more prone to bone
fractures (10). Regarding gastric cancer, a previous report
showed consistent results with our results, confirming that all
age groups of men were more likely to have gastric cancer than
women (11). The proportion of male patients with breast cancer
among all patients with breast cancer was 0.49%, which was
similar to the proportion of male patients undergoing surgery
for breast cancer among all patients undergoing surgery for
breast cancer (0.58%) (12). This consistency suggests that even

in diseases of low incidence, the DeSC data can yield the prev-
alence.

The proportions of patients undergoing gastrectomy in
the DeSC database in comparison to those in the NDB Open
Data were generally comparable. The period of data collection
in the DeSC database and NDB Open Data was different, and
considering the coronavirus pandemic, this gap may have af-
fected the number of gastric surgeries.

This study has several limitations. First, although the
DeSC database consists of three types of insurers, there are
other types of insurers in Japan, which may still cause selec-
tion bias. Second, we calculated disease prevalence using the
information on the basis of claims data, but there may be un-
diagnosed people or overdiagnosed people, which may have
caused misclassification. Finally, we estimated the 1 year preva-
lence using claims data reimbursed from December 2019 to
November 2020. Reportedly, the coronavirus pandemic may
have kept patients away from physician visits (13), possibly re-
sulting in an underestimation of the results.

In conclusion, we estimated the prevalence of several
NCDs using the DeSC database. We confirmed the popula-
tion representativeness of the database by comparing the pop-
ulation estimates and confirmed that the prevalence of diabe-
tes mellitus and hypertension was comparable with that in a
previously reported national survey. Our data using the new
commercially available administrative claims database may be
close to representing the entire population in Japan and can
be utilized as basic information for policymaking in clinical

Figure 1. Age distribution of the population included in the DeSC database and population estimates in 2019
(A) The proportions of each age category in the DeSC database and the population estimates in 2019
(B) The numbers in each age category stratified by the three insurance systems in the DeSC database
DeSC, the DeSC database; population estimates, population estimates in 2019.
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medicine and public health in Japan.
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Figure 3. Prevalence of ischemic heart disease, heart failure, cerebral infarction, and stroke in the DeSC database
(A) Prevalence of ischemic heart disease
(B) Prevalence of heart failure
(C) Prevalence of cerebral infarction
(D) Prevalence of stroke.
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Figure 4. Prevalence of gastric cancer, colorectal cancer, breast cancer, and prostate cancer in the DeSC database
(A) Prevalence of gastric cancer
(B) Prevalence of colorectal cancer
(C) Prevalence of prostate cancer in men
(D) Prevalence of breast cancer.
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Figure 5. Prevalence of patients with depression, dementia, cataract, and osteoporosis in the DeSC database
(A) Prevalence of depression
(B) Prevalence of dementia
(C) Prevalence of cataracts
(D) Prevalence of osteoporosis.

Figure 6. Comparison of proportion of patients undergoing gastric cancer stratified by age and sex between the DeSC database
and NDB Open Data
(A) Proportion of gastric surgery performed in women
(B) Proportion of gastric surgery performed in men
(C) Overall proportion of gastric surgery performed
DeSC, the DeSC database; NDB, NDB Open Data.
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