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Abstract

Along with the ageing of society, the social security expenditures continue to increase in Japan. In order to
tackle this situation, the Japanese government intends to realize the active aged society where most of the 75
years old persons will be socially active. This requires a health related big data by which the government
plans and evaluate the health programs. For this purpose, the authors have already constructed an integrated
evaluation system of health data in the community setting. This system is now used among several local
governments. Based on this experience, we have developed a similar system for the occupational setting.
The present study has clarified the feasibility and utility of our data analyzing system. Using this analysis
system, occupational health nurses of the insurer can extract the target of intervention. Furthermore, they can
evaluate the compliance level of insured who were advised to have consultation by clinicians.

The Japanese government has started the Data Health Plan in 2013. In this national project, the government
intends to construct a big data that can be used for the health policy and the creation of new health related

business. Our system can be one of the bases for this discussion.
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<*Introduction

Along with the ageing of society, the social securi-
ty expenditures continue to increase in Japan. Total fer-
tility rate (TFR) has been around 1.2 for the past de-
cades. This means that the rapid decline of workforce
will happen in the future Japan. Considering this situa-
tion “The Economist” set alarm bells ringing about the
future of Japanese society as “Japan syndrome™. More
the aged and fewer the children, it is reasonable that the
government, especially the Ministry of Finance, be-
comes very anxious about its sustainability. In order to
tackle this situation, the Japanese government intends
to realize the active aged society where most of the 75
years old persons will be socially active. As factors re-
lated to workability of the aged, Seike and Yamada
have reported that health is one the most important fac-

Received: January 17, 2014

Accepted: February 7, 2014

Correspondence: S. Matsuda, Department of Preventive
Medicine and Community Health, University of Occupation-
al and Environmental Health, 1-1 Iseigaoka, Yahatanishi-ku,
Kitakyushu, Fukuoka 807-8555, Japan

e-mail: smatsuda@med.uoeh-u.ac.jp

tors?. This requires the life-long health supporting sys-
tem. The public health insurance scheme is one of such
systems but the current system is too curative and lacks
the proactive measures targeting life style related dis-
eases. This is why the Japanese government has intro-
duced the public disease management program in
2008°.

In order that the program works properly, it is in-
dispensable to prepare the PDCA (Plan-Do-Check-Ac-
tion) cycle based monitoring and evaluation system.
Although the Japanese insurance scheme has very use-
ful information, that is the claim data, its use has not
been developed. As it is inappropriate to evaluate the
effectiveness of preventive activity within a short term,
it is indispensable to implement the life-long evaluation
system. This requires to combine the information of
disease management program with medical claim data.
Currently, these data are treated under the different sys-
tem. Considering the financial limitation that our social
security system faces, it is an urgent task to construct an
integrated evaluation system in order to implement a
truly effective health policy under the correct priority
setting.

For this purpose, the authors have already con-
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[Original format]
IR,2,40,1,2345678,01,Matsuda hospital,42204,00,
RE,3,1318,42203,Ken Suzuki,2,3240522,70,,,,,243,,,,,01,,,,,,,,,21203
HO,409999,999,123456789,2,2175,,,,,,.,,
SY,2500015,3520613,1,,,01,
SY,8838071,3520613,1,,,,

S1,12,1,112011310,,70,2,,,,,,
S1,13,1,120002370,,10,1,,,,,,
1¥,21,1,620002032,2,,,,,,,,

1v,,1,620002121,2,19,35,,,,,,
S1,25,1,120001210,,42,1,,,,,,
S1,60,1,160010010,,50,1,,,,,,

[Convertied format for analysis]

InstitutionN

402345678

402345678

402345678

402345678

402345678

Name of patient ProcCat

Tariff of proc
Ken Suzuki
70

Ken Suzuki
0

Ken Suzuki
0

Ken Suzuki
42

Ken Suzuki
50

Tariff of drug
12
0
21
59
21
132
25
0
60
0

Order
freq
0001
2
0001
35
0001
35
0001
1
0001
1

Proc N
date

001
20100301
001
20100301
002
20100301
001
20100301
001
20100301

Proc code Proc name Volume
112011310 Consultation 1
620002032 Glimicron40mg 2
620002121 BasenODTab0.3mg 2

120001210 Prescription

160010010 HbAlc

unit

16

16

InstitutionN: Institution number, ProcCat: Procedure category, ProcN: Procedure number for grouping, Proc code:
Tariff code of Procedure, ProcName: Name of procedue, freq: frequency of procedure
Figure 1  An example of the current format of electronic claim and the converted format for the analysis

Claim data

Health
checkup data

Master table of
pharmaceuticals

ID link table

Database

Figure 2 Data processing process

structed an integrated evaluation system of health data
in the community setting®. This system is now used
among several local governments. Based on this expe-
rience, we have developed a similar system for the oc-
cupational setting.

<Data and methods

1. Data

We used the claim data of one enterprise managed
health Insurance (EHI, medical services and pharma-
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ceuticals) and the data of disease management program
(including labo-data and questionnaire data). The data
is the two years from 2011 to 2012.

The use of data was approved by the ethical com-
mittee of the University of Occupational and Environ-
mental Health.

2. Methods

The upper chart of Figure 1 shows the format of
current e-claim. This format is not canonicalized, so
difficult to be processed. Therefore it is necessary to
canonicalize the data. We developed a SQL program to
change the format like as the under chart of Figure 1. In
this way we have constructed a set of tables for further
analyses as shown in Figure 2. As each claim data has
its proper ID number, we asked to the EHI office to
create the unique ID for each insured by the way we
have defined.

For the diagnosis, we used the first diagnosis that
was registered in each e-claim. The diagnosis was con-
verted to the corresponding ICD code and then Major
Diagnosis Category (MDC) of the Japanese Casemix
system, so called DPC®.

Extraction of workers

< Results

Figure 3 shows an example of data analysis. Using
this analysis system, an occupational health nurse of
the insurer can extract the target group for intervention.
In this example, the insured whose HbAlc was over 8.0
(mg/dl) and BMI was more than 30 were extracted. The
lower part of Figure 3 shows the list of worker’s ID
who match to the extraction criteria with other labo-da-
ta and charged cost of pharmaceuticals for diabetes,
dyslipidemia and hypertension. Using the pharmaceuti-
cal cost data, the occupational health nurse can check
the treatment situation of each insured. If an extracted
insured whose labo-data was HbAlc of 10.0 has not
received any pharmaceutical for diabetes, it is highly
possible that this insured have not receive any medical
treatment. Apparently this is a highly inappropriate
condition. Based on this result, the occupational health
nurse of insured can advised to the checked insured to
have an appropriate consultation of physician. In this
way this system can be used for the monitoring of the
insured for their compliance level of treatment.

R
Criteria:

HbA1c >=8.0 WS SR 50 0 ) S S S S AV

BMI >=30.0

Fl ST
201109

201110
201111
201112
201201
201003

201005

BE_hE -
NULL 33
(RTAY: 4 46
ey 41
R 40
WE_0 7
NULL ry 49
[AAF k00151919 37 111 33 170 204 128 81 8.5 152 o o
(@ K00078151 40 36 107 59 192 148 150 106 8.8 186 ] o
g gn List of worker’s ID who match to the extraction criteria 7%
- (= high risk group) with labo-data
[ {A] KO0OB1363 40 3 104 42 215 158 124 &8 8.5 145
FERE KO0055484 42 F 104 H 83 1,320 126 &3 8.1 203
KO0004394 56 310l 9 112 259 144 94 9.0 184
KNMSR7AR RA? b e =4 174 191 170 Ll mn 212

Figure 3 An example of data analysis
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< Discussion

The present study has clarified the feasibility and
utility of an integrated information system that makes it
possible to analyze the medical and disease manage-
ment data by the individual client level. Now we are
conducting a pilot project using this system in several
insurers of the occupational setting. The purpose of fea-
sibility study is to add the analyzing modules for better
use in the field. Because of the long history of health
promotion activities in the Japanese occupational set-
ting, the occupational health nurses have a lot of expe-
riences and know-hows for health management. How-
ever these experiences have merely been systematized
nor informatized. Using the developed system, they can
test their hypothesis on high risk groups and evaluate
the effectiveness of their intervention, and then to stock
their evidences by the standardized information format.
This intellectual property will serve as the important
basis of nation-wide disease management program and
population health management program.

The Japanese government has started the Data
Health Plan in 2013°9. In this national project, the gov-
ernment intends to construct a big data that can be used
for the health policy and the creation of new health re-
lated business. Our system can be one of basis for this
discussion.

The database constructed in the occupational set-
ting is very important because it covers the insured
from 20s to 60s. As far as we know, there are few health

related big data likewise the database we are construct-
ing. Using this dataset, we can evaluate the natural his-
tory of various diseases. This will be very informative
for development of new pharmaceuticals and health
promotion programs including dietary education and
physical fitness. We would like to report the results of
our current projects in the future publications.
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