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The effectiveness and safety of angiotensin-converting enzyme (ACE) inhibitors for the treatment of hypertension
have been confirmed during long-term use. Therefore, ACE inhibitors were selected as one candidate for the switch from
ethical drugs to over-the-counter (OTC) medications. The objective of this study was to perform a cost-effectiveness
analysis if ACE inhibitors were switched to OTC medications and used by grade I hypertension patients in Japan. We
conducted a cost-effectiveness analysis from a social perspective over a lifetime horizon using a Markov Model in 50-
year-old men and women with grade I hypertension. They were divided into 3 groups: 1) untreated group; 2) consulta-
tion group visiting a clinic and receiving prescriptions for ACE inhibitors; and 3) OTC group purchasing OTC ACE in-
hibitors. The cost of OTC medications was estimated based on a previous study of willingness to pay (¥7,237/month) .
Average life expectancies in both the OTC and consultation groups were 20.20 for men and 22.63 for women, while in
the untreated group it was 19.97 for men and 22.47 for women. Incremental costs per expected life-year (ICER) were
¥1,743,557 for men and ¥8,647,069 for women in the OTC group and ¥3,819,861 for men and ¥9,639,844 for women in
the consultation group. These results suggest that longer life expectancies can be achieved with ACE inhibitors, and the
total cost is decreased using OTC ACE inhibitors compared with ethical drugs. OTC ACE inhibitors therefore appear be
a useful alternative for patients who do not have time to visit a clinic regularly.

Key words——cost-effectiveness; over-the-counter (OTC) medication; stroke; hypertension; angiotensin-converting en-
zyme (ACE) inhibitor; pharmacoeconomics
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Fig. 1. Stroke Prevention Model
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Table 1. Clinical Parameters
Mean 95%ClI
Annual incidence of stroke in Japanese
grade I hypertension (1000 people/year)

Men 4.9 —
Women 2.3 —
%egfjls{eg) rfetii‘ilé’tfi;;mke by DBP 42.0% 33.0-50.0

Recurrence rate of stroke*?
Men
First year 12.9%  7.3-18.5
Second to fifth year 8.2% —
Women
First year 12.5%  17.3-17.6
Second to fifth year 6.2% —
Mortality after stroke*!:*2
First year 20.7% —
Second year 6.7% —
Third year 5.8% —
Fourth year 5.9% —
Fifth year 5.9% —

*1 Sixth year or later uses the same parameter as the fifth year. *2 Mor-
tality after recurrence of stroke uses the same parameter.

and 3).
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Table 2. Rate of Disease Types in Stroke*
Mean (%)

Subarachnoid hemorrhage 6.8

Cerebral hemorrhage 17.8

Cerebral infarction 75.4

* The rate of disease type in recurrence of stroke uses the same
parameter.

Table 3. Rate of mRS for Each Type of Disease in Stroke (Partly Modified) 14 and Explanation for Each mRS
mRS 0 mRS 1 mRS 2 mRS 3 mRS 4 mRS 5
Cerebral infarction (%) 45.8 22.3 6.5 6.2 9.4 9.8
Subarachnoid hemorrhage (%) 12.7 21.7 13.7 11.6 26.1 14.2
Cerebral hemorrhage (%) 19.0 30.8 15.5 9.4 15.7 9.5
Modified ranking scale
Grade Description
0 No symptoms
1 No significant disability despite symptoms: able to carry out all usual duties and activities
5 Slight disability: unable to carry out all previous activities but able to look after own affairs
without assistance
3 Moderate disability: requiring some help, but able to walk without assistance
4 Moderately severe disability: unable to walk without assistance, and unable to attend to own bod-
ily needs without assistance
5 Severe disability: bedridden, incontinent, and requiring constant nursing care and attention




574

Vol. 131 (2011)
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Table 4. Treatment Costs of ACE Inhibitor for Each Group
and Details of Costs

Annual cost

(yen)
Consultation group
Men (< 64 years old) 131,508
Women (< 64 years old) 113,412
Men or women (> 65 years old) 69,180
OTC group (7,237 yen/month) !9 86,844

Details of costs of consultation group

One visit cost
/2 months (yen)

Fees for medical treatment

Reconsultation fee 710
Prescription fee 680
Long-term prescription addition 650
Specific disease care management fee 2,250
Ambulant management addition 520

Fees for dispensing

Basic dispensing fee 400
Standard dispensing addition 300
Dispensing fee 770
Drug history management administration fee 300
Drug information fee 150
Drug cost
Tanatril tablet 5 mg/day (60 days) 4,800
Generic drug of Tanatril tablet 3,000

Work lost (4 h) for clinic visit (< 64 years old)

T ABGEE#, MEEA RO EELEOER R EL
7. Fo, WMEAhEFERDT, WROBEERLITF
UFzE LT,
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5 DIREEBRITHINT DR - MEEDO 1 » Ad/
D DR ZAGRERED NS FEREH 2 E LT E
THIE L= (Tables 6-9). Tz, WMEFRIEDH
IIZhND 5T 64 KL F TORLEDHFEIT 65 %
TOH@EREREL .

BT —513, ik 20 GBI R ED,
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Age range Men Women F6 H H’i@ﬁl@%%lﬁ, 2) R V5 B4R SR 1T SE Rk 19 i
40-44 12,206 8,553 EOEEREATGRES ICBI S TEHE - ERE]
45-49 13,002 8,327 -

’ ’ Wil S 4 /= (Table 1 2
s0-54 13.206 8205 O)E{Jﬁ?JEFHﬂ:FﬁE%Em 7= (Table 10). Z ¥
55-59 12,229 7,812 MERENE, 1 R0 &L,

60-64 9,003 6,789 B2 W N (DPC) IZBWT,
Table 5. Costs Related to Medical Treatment and Others after Stroke
Years Severity Acute hospital Recovery-phase Ambulant Nursing care Work lost*
after stroke care cost care cost treatment cost cost
mRS 0-1 ) [ )
First year
mRS 2-5 ) ) ) ) ®
Second year mRS 0-1 [ @ (for clinic visit)
or later mRS 2-5 ) (] L4

* < 64 years old.
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Table 6. Details of Acute Hospital Care Costs

Table 9. Assumed Nursing-care Costs for Each mRS

Cost (yen) Annual cost (yen)
First visit fee (common) 2,700 mRS 0 —
Stroke care unit (14 days) (common) 516,320 mRS 1 —
Subarachnoid hemorrhage mRS 2 1,248,000
Subarachnoid hemorrhage [010020x001x1xx] 1.344.550 mRS 3 1,989,600
(39 days) 20T
mRS 4 3,210,000
Cerebral aneurysm inflow vessel clipping (K176) 613,000 mRS 5 4.299.600

Artificial respiration (J045) (1 day) 7,450

Cerebrovascular disease rehabilitation fee I 568.230
(1 unit: 235 points) (6.2 units X 39 days) ’

Intracerebral hemorrhage

Nontraumatic intracranial hematoma 390.450
[010040x099x00x] (15 days) ’
Cerebrovascular disease rehabilitation fee I 218,550

(1 unit: 235 points) (6.2 unitsX 15 days)

Cerebral infarction
Cerebral infarction [010060x099x3xx] (18 days) 612,460

Cerebrovascular disease rehabilitation fee I 262.260
(1 unit: 235 points) (6.2 unit X 18 days) ’

Table 7. Details of Recovery-Phase Rehabilitation Facility
Care Costs

Cost (yen)
Decubation rehabilitation ward hospitalization 1.487.200
fee I (1 day: 1690 points) (88 days) O
Cerebrovascular disease rehabilitation fee I 1,282,160

(1 unit: 235 points) (6.2 units X 88 days)

Table 8. Details of Ambulant Treatment Costs after Stroke

One visit
cost (yen)
Fees for medical treatment (general)
Reconsultation fee 710
Prescription fee 680
Long-term prescription addition 650
Specific disease care management fee 2,250
Ambulant management addition 520
Fees for dispensing (general)
Basic dispensing fee 400
Standard dispensing addition 300
Dispensing fee 770
Drug history management administration fee 300
Drug information fee 150

Drug cost for subarachnoid hemorrhage
or intracerebral hemorrhage

Antihypertensive drug 7.800
(Diovan 160 mg/day X 30 days) ’

Drug cost for cerebral infarction

Antihypertensive drug
(Diovan 160 mg/day X 30 days) | 16,200

Antiplatelet drug (Plavix 75 mg/day X 30 days)

Table 10. Annual Wages (yen)

Age range Men Women
40-44 6,737,900 4,439,000
45-49 7,060,200 4,321,900
50-54 7,091,700 4,234,000
55-59 6,603,700 4,054,300
60—64 4,915,800 3,462,400
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(Fig. 2). 7= OTC XD 95% {5FEX[H (6,981
7,493 ) ZH Wiz —JmEE S T, OTC ¥t
D B B AR R T S50 % B T 1,470,225 -
1,994,590 (F/HIREGFF), 50 %1% T 8,173,346
-9,029,597 (M/MfFAERFE) &k, WIinbk
BEEEBARND -, 72720, BT OTC #R
MY 5,543 [/ HLAT D6, OTC SEEEO I 8 %)
RUEDRBENT.
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WRAESHTTIE, BIEED OTC HEENR© & 25
IZEN 7= (Table 12).

% £

AENE, BEREOATEEIEZ 3 » AU EEL
THIMTBITEBEDN A SN ] EGSMET, =l
ST fEBR R T2 A L7 50 % D B & /g1,
ACE [HERN OTC H E L THBHE L ITJEHM T
HEATTRE & 720, 1 B8 M IE FR S D28 T 5 12 fi
AT&ED LDl o 7z EHE U 7= SEAIRR K E 0 R A
BTl TORR, Birl 1T ACE HEXR DR

Table 11. Base Cost-effectiveness Analysis

Total cost . Total cost/
(yen) Expected life years Expected life years ICER (yen/year)
Men
Untreated group 5,216,462 19.97 (31.64) 261,215(164,869) —
OTC group 5,617,480 20.20(32.10) 278,093 (174,999) 1,743,557 ( 871,778)

Consultation group with Tanatril tablet 6,095,030
with generic drug 5,881,960

Women
Untreated group 1,964,066
OTC group 3,347,597

Consultation group with Tanatril tablet 3,506,441
with generic drug 3,264,718

301,734 (189,876) 3,819,861 (1,909,930)
20.20(32.10)

291,186 (183,242) 2,893,470(1,459,170)
22.47(37.91) 87,408 ( 51,809) —
22.63(38.27) 147,927 ( 87,473) 8,647,069 (3,843,142)

154,947 ( 91,624) 9,639,844 (4,284,375)

22.63(38.27)
144,265 ( 85,313) 8,129,075 (3,622,579)

(' ): No discounting expected life years.
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ICER (10,000 yen/year)

ICER (10,000 yen/year) —=8— OTC grow
1,400 1 (Men) 1,400 4 (Women)
A «+4++ Consultation group
1,200 - 1,200 | m_ e with Tanatril tablet
""""""" == = Consultation group
1,000 | LL e R with generic drug
800 s0] 0 SR
600 600
400 - 400
200 1 200
0 . . . " 0 : : . :
30 35 40 45 50 30 35 40 45 50
Decrease ratio of stroke(%) Decrease ratio of stroke (%)
Fig. 2. One-way Sensitive Analysis of Stroke Decrease Ratio
Table 12. Derivative Cost-effectiveness Analysis with Patient Age Assumed to Be 40 Years
Total cost . Total cost/
(yen) Expected life years Expected life years ICER (yen/year)
Men
Untreated group 9,011,639 22.80(39.88) 395,247 (225,969) —
OTC group 8,504,871 23.17 (40.77) 367,064 (208,606) Dominate
Consultation group with Tanatril tablet 9,341,894 23.17 (40.77) 403,189(229,136) 892,581 ( 371,073)
with generic drug 9,097,564 ) ) 392,644 (223,151) 85,925( 96,308)
Women
Untreated group 3,181,090 25.03(46.85) 127,091 ( 67,899) —
OTC group 4,415,984 25.27(47.48) 174,752 ( 93,007) 5,145,391 (1,960,149)
Consultation group with Tanatril tablet 4,819,094 25.27(47.48) 190,704 (101,497) 6,825,017 (2,600,006)
with generic drug 4,549,260 ’ ’ 180,026 ( 95,823) 5,700,708 (2,172,388)

(' ): No discounting expected life years.
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O RIS I EERZ BT 2 2 & THEAMNZIEN
ENDAEENE 2 5Nz
INLDOTEXD, EHERETEEEEE 22

HEMZHBETELRVWIESMEREZEICES T
ACE [HEH O OTC #1{kix, 2o AN S EHH
IEIRED 1 DERBR VB IR I N, £
7= TEMERET 1 KT > 20092 Tl I & &
JETENLSIMCERRE T 26 LRWEY 27 O EH
ThH-oTH, EEHEZUEL TOSMEAHERT
286, FRICKSTRIEREEZHRAT LI N
TWb D, LFEHO XD BWEHHN S & e %
ZRB UK 2T 5 2 13, EARRFNRHE

HNSHRBRINED NS X 5N,

F7-, SEAWS ACE [HES O OTC #H 2 HE
U= ZihEEsE (7,237 256 H/H) 1, @k
OTC # Ak & N 7= NIREE D /NFEAHi#S & 7] Bk 57 O [
FESELOEM GeFh) ZHEELUERNS b
Y TholsFZ\EAZD, BERITHEFTI N EBNIRE
THDIAFIY, F77yEFPIROTTV ) 5%
D OTC D /NFEfffikg & [F]IRF A 0 [ 98 i = 35 7 0 35
fili (E¥EM) EOMEZEIIH3I-7THEEE>TN
27730 D —F TH R W= AR BAE & ER A
EHEHOHEM (¥ F MUILE) EDOEIKIMHET
Hol. TOREYD, GEHAWEZZHEREIT, ACE
FHESED OTC ED/NEflitg EHET 5 LT &
e

BB, XV BRHTEHAMDEPENZEH
&, BEOMERREENZEIDES B
4.9, etk 2.3 (1000 A/4)], 10 BT ACE [HE



578

Vol. 131 (2011)

HOMRNLO@mAFEbBONZZE, THITHL
MOBESKZICI D BHEOFBEELENLELD B
KN EN D EMFELEEZ SN

SR OMZEORR E LTI, WML O & T
CEDEMEEZERL TWRWI E, SIETFIVIC
BOTHREATHHIDCMERIT L B INT A—F DEA{L
EEBULSRNS I E, IMERE RIS M3
JERADRICBCKT —F W2 &, FEEKICS
B ULDERKE L MEBESOFE, KUIKNEF
FIEBDOAEIEDE (QOL) DREMNHET 5N 5.
FIEIMTEIC LD EOHE & LU TI3MkzE 2 5 ® B E
PHEQAHSNZESNTHO, HARNTIERO M R RE
BEOPTHRICT OFEABEN G < DS A
THHEETR ARG, LTI T30 a0 EOH
ENH B Z &, F7- Collins 5 DA TIXIME
R NS 2 e B R O e R D RN 2 R D
HTHoRIEMS, FENIIMER NIZX DMK
TRHOAZEBRBL Tothairok. LaLans,
B DA Tl ImE SRR E OBEMEIZDNT
HRBEINTHD,® XOWEICHL 2oz
DIz R LIS O @ LTI £ B & PHE B 5 %%
BT 20ENDDEEZEND. TRMEFHLUND
BEBHEZED THMT 5 Z & T ACE [HEKRDEH
KENEN K D ENDAREMAD D, A E D53 Hr ks H
THEoN/ ACE HEEOHFHENKRELSED ST
MW EEZ 5N 5.

KIZ, GEOHHTETIVTIE, ACE HEHENH
ANZBWTRIFSBEEMRZRLTNS I L, %
T KEO TR & B #F 255 & L7z TOMHS i
BROICBNWTEREAME 44/ DOBERkGEERDN BT
THolIENS, IRATHITE BN
NOEBEFUTDONTIIHZFEL TR, 2D,
K12 ACE FHEHK A OTC HIZ X1 v F I N2FE,
BASDOHEEIZE D EBHINLNGEX, B
BEICENR VR ERD, SRIOMEENEHATE
IRNHRER O H D - DREENBETH 5. s
HREDEBRE T & LTI, IME & FRICES S A
S5NTVNDN, 3 AL TIIERB OE¥ET —F 0
WMEINTWRDN S D, MEIZED/INT A—F
OZBLIZEZBETE TR, O, I EmE
BT SMNAPREREZBHEL VK BRES > 2]
REMERTD U, FEHMICE#H T O ACE [HEZ D4
AEHTRIRE X DK< 3 U2l RetE B 2 o

o, O &, AWFENK D RSFIIRFER & 2R
LTWBEDHEZENDN, SEHERYOEET—
FEAFTHIENMREER ORI, ®wHTXD
HMR T EITY, ARG R G 50BN D
H5EEZD.

S 514 A D 534 T IILEAR I RE D A H FEAE 8
DEIZH Wz Collins 5 OHED1E, 18 & IM)EH
BaPLELBIERBEOBEKRRE (WK 14
B, KREH 3 T TERD Mo ESNEbDTH
5. b DHEL Z#HBETIX, HEAANIBTS
I S i B T 5 08 S G & iz v el A A
ERRGEL R T — I DFEEL RN S 2D, &
[B] D43 #7 Tl Collins 5 DML ZH W/, ULk
M5, Bk EDODE & DR THRZEH O FEAE 2R Y
DEVNRH DI EBHENTHD,? 5KENTO
T —5 DEFRBITHENKD THHT - T 20ENDH
H5EEZB.

240, ZEOI@ERL, BEEOERKE
DR <EHEIN, ZHEOEAMNRN L DKL
I NSEER LS. L LEDO—HT, KT
N <> TWDIKE - PEifE S O IAE 57 813,
BENBMEZEL TWDEDOEINH D, TOHF
M&EIL, WD D HIEFE i THEREE 303.9 77,
FEEZA LTSS @ THHEMTH
1993 T EDHEFEO bIESN T NS, KR T
JEICK ST, TNHEEESNOEEDLTHEAD
N5M, FEOSHTIEIBR LGNS, £k
D, AR TIEHE RSB 2 EHNIEE
BF & 0K < FRE L 72 TREME TS 2 B Tz,

R®ZIZ, SIROMBELE LR ATEDL, e
BT LEERIEED 1 DTHS. 20—k, WEE
HIZ K 2 BREEZA L7 1EREEFRRED 1
FEMTIX, AU 1ETHAEFDOE (QOL) AiHEx
H5EEZONDD, SR EERWICFHET 5720
I, IREEICERAREEFE (QALY) Z2HWS
PERHD., LrLENS, HAANIZBITS QOL
BT BRI SR TH L DIThN TR
ONBURTH B 7=, FENIFEITT 25837 & [Akk
IR EFEEZ R W, 5%, HAANTO QOL ff
FOHEBITHEY, B TEHEFHBEGFSF (QALY) %
AW ETOBENRS D EZEZ N5,

F 72 FEBRIC ACE [HEH,Z OTCHE & L Tl d
LAY, BFEEEN & U CEEAIR AR T ERHE
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DREZEEL T, A - EHEREOEEEHEAD
FREDIE L WIEH 2 BEITIRMT 2 Z ENRADSR
hThsd. =517, MAKKKVEFRASHOM
HERDE (HEER NdokGd, AT
EFEEENOZZEEE TR EOMEETD 2 &
1%, OTC EWFDFHAITHS. ZD/D, 4EO
T, NS OHELRETHHIZTHD I LITH
BEPNETH 5.

] A

ACE [H#EH# D OTC EA DK, £ Ok
FICEAIERNE S L, BEOREZMMERT ST LN
WEATIED 20, GEOSHHER, MOMLHERET
EFREEEE 22T M Z R TSR0 T ESIME
DEFANOFFEEZBEEZ S LERICE D THERER
EREO1DITR0ELEEA SN,

SEE AL, HA OTC E# G HE DOWFSE
BhAk 2 2= L 7.

REFERENCES

1) Ministry of Health, Labour and Welfare:
(http://www.mhlw.go.jp/houdou/2008/04/
dl/h0430-2c.pdf), cited 25 January, 2011.

2)  ““Guidelines for the Management of Hyperten-
sion 2009,”” The Japanese Society of Hyper-
tension, 2009.

3) “‘Dai 5 ji Jyunkanki Shikkan Kiso Chosa Kek-
ka,’” Chuohoki Publishing Co., Ltd., Tokyo,
2003.

4) Ministry of Health, Labour and Welfare:
(http://www.mhlw.go.jp/shingi/2002/11/s1108
-4.html), cited 25 January, 2011.

5) Ministry of Health, Labour and Welfare:
(http://www.mhlw.go.jp/stf/houdou/2r9852
0000006¢29.html), cited 20 June, 2010.

6) SarutaT., Omae T., limura O., Yoshinaga K.,
Abe K., Ishii M., Watanabe T., Kuramochi
M., Takeda T., Itou K., Kokubu T., Arakawa
K., Fujishima M., J. Clin. Ther. Med., 7, 2485
-2504 (1991).

7) SarutaT., Omae T., limura O., Yoshinaga K.,
Abe K., Ishii M., Watanabe T., Kuramochi
M., Takeda T., Itou K., Kokubu T., Arakawa
K., Fujishima M., J. Clin. Ther. Med., 7, 2715
—2735 (1991).

8)
9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

Turnbull F., Lancet, 362, 1527-1535 (2003).
Blood Pressure Lowering Treatment Trialists’
Collaboration, Turnbull F., Neal B., Pfeffer
M., Kostis J., Algert C., Woodward M.,
Chalmers J., Zanchetti A., MacMahon S., J.
Hypertens., 25, 951-958 (2007) .

Hata J., Tanizaki Y., Kiyohara Y., Kato I.,
Tanaka K., Okubo K., Nakamura H., Oishi
Y., Ibayashi S., Iida M., J. Neurol. Neu-
rosurg. Psychiatr., 76, 368-372 (2005).
Ikeda A., Iso H., Yamagishi K., Inoue M.,
Tsugane S., Am. J. Hypertens., 22, 273-280
(2009) .

Collins R., Peto R., MacMahon S., Hebert P.,
Fiebach N., Eberlein K., Godwin J., Qizilbash
N., Taylor J., Hennekens C., Lancet, 335, 827
-838 (1990).

Ministry of Health and Welfare, Measures to
Stroke Control, Investigation Committee In-
terim Report, 1999.

Ministry of Health, Labour and Welfare:
(http://www.mhlw.go.jp/toukei/saikin/hw/
life/1ife07/index.html) , cited 1 June, 2010.
Kobayashi S., ‘“Nosocchu Data Bank 2009,
Nakayama Shoten Co., Ltd., Tokyo, 2009.
Kobayashi S., ‘““Nosocchu Data Bank 2005,
Nakayama Shoten Co., Ltd., Tokyo, 2005.
Van Swieten J. C., Koudstaal P. J., Visser M.
C., Schouten H. J., Van Gijn J., Stroke, 19,
604-607 (1988).

Shinohara Y., Minematsu K., Amano T.,
Ohashi Y., Jpn. J. Stroke, 29, 6-13 (2007).
Watanabe E., Hashiguchi M., Irie N.,
Mochizuki M., Abstracts of papers, the 17th
Clinical Pharmacy Symposium, Kyoto, July
2009, p. 171.

Ministry of Health, Labour and Welfare:
(http: // www.mhlw.go.jp / shingi /2009 / 05 /
s0514-6.html), cited 1 June, 2010.

Koga M., Uehara T., Nagatsuka K., Yasui N.,
Hasegawa Y., Naritomi H., Okada Y.,
Minematsu K., Jpn. J. Stroke, 30, 735-743
(2008) .

Ministry of Health, Labour and Welfare, Pub-
lic Notice of No. 33 of 2000 (No. 258 revi-
sion).

Ministry of Health, Labour and Welfare:
(http://www.mhlw.go.jp/shingi/2008/02/dl/
s0213-4h.pdf), cited 1 June, 2010.



580 Vol. 131 (2011)
24) ““Tensuhyo Hand Book: Ikashinryohoshu Sakata K., Ogawa A., Ogasawara K., Tanaka
Chozaihoshu, 2008 April edition,”” Shakai F., Nakamura M., Omama S., Yoshida Y.,
Hoken Kenkyujyo, Tokyo, 2008. Ishibashi Y., Terayama Y., Kuribayashi T.,
25) ‘““Hokenyaku Jiten, 2009 June edition,’’ Jiho, Kawamura K., Matsudate H., Okayama A.,
Inc., Tokyo, 2009. JJCDP, 45, 32-48 (2010).
26) Ministry of Health, Labour and Welfare, 33) Law M. R., Morris J. K., Wald N. J., BMJ,
(http://www.e-stat.go.jp/SG1/estat/NewList. 338, b1665 (2009).
do?tid=000001011429), e-Stat Web, cited 1 34) Neaton J., Grimm R., Prineas R., Stamler J.,
June, 2010. Grandits G., Elmer P., Cutler J., Flack J.,
27) “‘Hokenyaku Jiten, 1997 August edition,” Schoenberger J., McDonald R., JAMA, 270,
Yakugyo Jihosha, Tokyo, 1997. 713-724 (1993).
28) ¢°98-’99 Taishuyaku Jiten,”” 6th ed., Yaku- 35) Suzuki K., JJCDP, 43, 172-178 (2008) .
gyo Jihosha, Tokyo, 1998. 36) Economic Research Institute, Economic Plan-
29) ‘““Hokenyaku Jiten, 2001 August edition,”’ ning Agency: (http://wwwS5.cao.go.jp/98/g/
Jiho, Inc., Tokyo, 2001. 19981105g-unpaid.html), CAO Web, cited 1
30) “2002—’03 Taishuyaku Jiten,”’ 8th ed., Jiho, June 6, 2010.
Inc., Tokyo, 2003. 37) Fukunaga H., Ohkubo T., Kobayashi M.,
31) Ishikawa S., Kayaba K., Gotoh T., Nago N., Tamaki Y., Kikuya M., Nakagawa M., Obara

32)

Nakamura Y., Tsutsumi A., Kajii E., J.
Epidemiol., 18, 144-150 (2008) .
Onoda T., Tanno K., Ohsawa M., Itai K.,

T., Metoki H., Asayama K., Totsune K.,
Hashimoto J., Suzuki K., Imai Y., Jpn. J.
Health Econ. Pol. 19, 211-232 (2008) .



