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Abstract

Relationship and relative risk of cardiovascular diseases attributable from smoking: A systematic
review and meta-analysis

Jiraboon Tosanguan*, Suchunya Aungkulanon*,*, Hathaichanok Sumalee®,

Kanitta Bundhamcharoen*,

*International Health Policy Program Thailand, "Burden of Diseases Project, Thailand **

Cigarette smoking is one of the most important causes of chronic diseases and immature deaths
globally which has led to numerous epidemiological studies conducted to identify the association be-
tween smoking and various types of diseases. The objectives of this study are systematically review exist-
ing epidemiological literature on cardiovascular risk from smoking and to synthesize a pooled relative
risks based on meta-analysis of those literature. Review protocol has been developed to identify relevant
and comprehensive keywords and to ensure appropriate inclusion/exclusion criteria are applied without
bias.

Between 1994- 2011, 881 and 272 papers have been identified from the literature search for ischaemic
heart diseases (IHD) and cerebrovascular diseases (CVD) respectively. This was later reduced to 14 for
IHD and 20 for CVD. When meta- analysis was performed, it was found that the relative risk of develop-
ing IHD from smoking was 2.14 (1.76-2.60) for men and 2.84 (1.90-4.24) for women, while for CVD, it was
1.66 (1.43-1.93) for men and 2.18 (1.67-2.85) for women. For sub-group analysis, it was found that for Asian
population, the relative risk of developing IHD was 2.15 (1.69-2.75) for men and 1.99 (1.18-3.34) for women,
and for CVD, it was 1.31 (1.19-1.44) for men and 1.60 (1.25-2.04) for women.

This study has confirmed the harm from smoking and the association between smoking and cardio-
vascular morbidity. The fact that relative risk in Asian population is relatively lower compared to the rest
of the World does not imply that there is less harm from cigarette smoking in this population but may
occur as a result of significant presence of other risk factors, such as quality and access to medical treat-
ment for hypertension and dyslipidaemia, within the population.

Keywords: smoking, coronary heart disease, cerebrovascular disease, relative risk, systematic review, meta-
analysis
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Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI
1.5.1 Asian Male
Kawano et al 2006 1.386259436 0.144 91% 4.00[3.02, 5.30] -
Lawlor etal 2008 035767444 0022 11.2% 1.43[1.37,1.489] -
Liaw et al 1998 0.5877B6GE 0.205 TE% 1.801[1.20, 2.69] —
Liu et al 1998 013976194 002 11.2% 11680111, 1.200 -
Pais etal 1996 116315081 0.3 5.4% 3.20[1.74,5.88] a—
Rastogi et al 2005 154756251 01496 T 9% 4.70[3.20, 6.490] -
Subtotal (95% CI) 52.4% 215[1.69, 2.75] L

Heterogeneity: Tau®= 0.07; Chi*=171.22, df= 5 (P = 0.00001); F= 97%
Testfor overall effect; Z=6.17 (F = 0.00001)

1.5.2 ROW Male

Bosetti et al 19499 119382247 0162 87% 3.301([2.40,4.53] -
Mahanen etal 2004 1.0612565 0158  8.8% 2890212, 3.94] -
Frescoft etal 1995 0.35767444 0065 10.3% 1.43[1.26, 1.63] -
Reuterwall et al 1999 1.05431203 0113 9.9% 2.87[2.30, 3.59] -
Sitas et al 2004 0095831018 013 9.5% 1.10([0.85,1.42] T
Subtotal (95% CI) 47.6% 2101[1.39,3.19] fe

Heterogeneity, Tau®= 0.21; Chi*= 66.85, df= 4 (P = 0.00001}), F= 94%
Testfor overall effect; Z= 3,90 {F = 0.0005)

Total (95% CI) 100.0% 214 [1.76, 2.60] [
Heterogeneity: Tau®= 0.08; Chi*= 27310, df=10 (P = 0.00001}); *= 96% IIJ 0 051 150 le
Testfor overall effect: 2= 7.63 (F < 0.00001) Favﬁurs expérimental Favours control

Test for subgroup differences: Chi*= 41.02, df=1 (F = 0.00001), F= 97 6%

31l b HANIINTIZWFDYLIU (Meta-Analysis) A1t~ o4 “Wintvealinvasadeaiiale (HD) ludis (ROW 130 Rest of
the World ¥ixnedesemeaduquaniilenindsemauauiee)
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Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CIl IV, Random, 95% Cl
1.6.1 Asian Female
Jee etal 2007 053062825 0065 103% 1.70[1.50,1.93] -
Kawano et al 2006 2106457021  0.37 Ta% 822 [3.98, 16.98)] —
Liaw et al 1998 0.64185389 n.a 4.0% 1.90([0.40,911] I E—
Liuetal 1998 000995033 003 104% 1.01 [0.95 1.07]
Subtotal {95% Cl) 32.6% 1.99 [1.18, 3.34] <

Heterogeneity: Tau®=0.20; Chi®= 82484, df= 3 (P = 0.00001); F= 96%
Testfor overall effect: £= 248 (P =0.0107)
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OR “Hazard Ratio”) (n=727)

Papers identified through searches of Pubmed using keywords: (smoking OR
tobacco OR cigarette) AND (“stroke” OR “cerebrovascular disease” OR “ischaemic
stroke” OR “haemorrhagic stroke” OR “subarachnoid haemorrhage” OR
“intracerebral haemorrhage” OR “intracranial haemorrhage” OR “cerebral
infarction) AND (cohort OR “case control”) AND (“relative risk” OR “Odds ratio”

Excluded on basis of title and abstract if irrelevant, not

about

risk of stroke from smoking etc. (n=694)

Evaluated in Details (n=33)
I

v

Studies on risk of stroke comparing
smokers and non-smokers with sex-
specific RR (n=20)

v

Excluded if
1. No specific RR on stroke (n=2)
2. RRon stroke but not comparing smokers
and non-smoker (n=1)
RR not sex-specific (n=9)
Full paper could not be obtained (n=1)

3.
4.

v

Meta-analysis performed using Review Manager 5
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of Uszimanmmsanmn NumAeena Uszanmsfinen
Ueshima et al 2004 [23] ﬂjﬁu 9,638 Cohort
Honjo et al 2010 [24] Qi 296,000 Cohort
Mannami et al 2004 [25] a1y 41,200 Cohort
Colditz et al 1988 [26] 5\‘1ﬂi‘|‘H 118,539 women Cohort
Kelly et al 2008 [27] I 169,371 Cohort
Kenfield et al 2008 [28] 13 fg"ﬁ]m?m 102,635 women Cohort
Lam et al 2007 [29] FoINJ 56,167 Cohort
Liu et al 1998 [4] W 1 million Cohort
Lam et al 2002 [30] W 1,268 Cohort
Kenfield et al 2010 [31] wimmm 104,519 women Cohort
Iso et al 2004 [32] ﬂj 'qu 94,683 Cohort
Kurth et al 2003 [33] ?iwjﬁlliﬁm 22,022 men Cohort
Kurth et al 2010 [34] NnIgomTM 39,783 women Cohort
Robbins et al 1994 [35] NIgoINTM 22,071 men Cohort
Wannamethee et al 1995 [36] ’évﬂﬂi]iel 7,735 men Cohort
Lu et al 2008 [37] Aau 45,449 women Cohort
Kawachi et al 1993 [38] NgomTM 117,006 women Cohort
Bhat et al 2008 [39] "y fg"ﬁ]!,ll?m 466 cases Case-Control

af 4
Juvela et a 1993 [40] Nuaua 278 cases Case-Control
Yamada et al 2003 [41] Qi 109,293 Cohort
Risk Ratio Risk Ratio

Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI

1.7.1 Asian Male

Honjo etal 2010 021511138 00634 13.2% 1.24 [1.10,1.40] -

Iso et al 2004 032930375 0104 11.4% 1.39[1.13,1.70] -

Kelly et al 2008 024686008 0036 14.1% 1.261[1.19,1.37] -

Larm etal 2002 -012783337 0415  2.7% 0.88 [0.39, 1.98] —T

Larm etal 2007 094000726 0.2544  5.5% 256 [1.55, 4.21] —

Liu et al 1998 045700375 0.02 14.4% 117 [1.13,1.27] .

Mannami et al 2004 02390169  0.097 11.7% 1.27 [1.05, 1.54] r=

Ueshima et al 2004 077472717 035 3.5% 217 [1.09, 4.31] —

‘arnada et al 2003 1.22377543 04 2.8% 3.40[1.55, 7.45] —_—

Subtotal (95% CI) 79.2% 1.31[1.19, 1.44] +

Heterogeneity: Tau®= 0.01; Chi*= 26.16, df= 8 (P = 0.0010); IF = 9%

Testfor overall effect: Z=45.41 (P = 0.00001)

1.7.2 ROW Male

Juvela et al 1993 199197552  0.34  3.7%  7.33[3.76,14.27] —_—

kurth et al 2003 085866162 0.272  5.0% 2.36 [1.38, 4.02] —

Robbins etal 1994 099694864 01965  7.3% 2.71 [1.84, 3.98] —

Wannamethes et al 1995 121491274 028  4.8% 3.37 [1.95, 5.83] —

Subtotal (95% CI) 20.8% 3.38 [2.21, 5.17] <>

Heterogeneity: Tau*=012; Chi*=7.94, df= 3 (P =005}, F=62%

Testfar overall effect: £2= 562 (F = 0.00001)

Total (95% CI) 100.0% 1.66 [1.43, 1.93] 13

Heterogeneity: Tau= 0.04; Chif= 89.45, df= 12 (P < 0.000013; F= 87% bar oh ] 100

Testfar overall effect: Z2=6.76 (F = 0.00001) Favours experimental Favours control

Testfor subaroup differences: Chi®= 55.35, df=1 (P = 0.000017, F=98.2%
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Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% Cl Year IV, Random, 95% CI|
1.8.1 Asian Female
Liuetal 1998 -0.03045821 003 F.3% 097 [0.91,1.03] 1988
Yamada etal 2003 1.08518927 0.248 5.9% 296 [1.82,4.81] 2003 I
Mannami et al 2004 0.68309684 017 G6% 1.981[1.42, 2.76] 2004 -
Izoetal 2004 050077529 016 BT7% 1.651[1.21,2.26] 2004 -
Ueshima et al 2004 1.36353737 0B 3.0% 381 [1.18,1292] 2004
Lam etal 2007 037843644 032 52% 1.46[0.78, 2.73] 2007 T
Kelly et al 2008 022314355 005  TF.3% 1.25[1.13,1.38] 2008 -
Honjo etal 2010 053062825 0085 T7.2% 1.70[1.44,2.01] 2010 -
Subtotal (95% CI) 49.3% 1.60 [1.25, 2.04] L

Heterogeneity: Tau® = 0.09; Chi®= 89.24, df="7 (P = 0.00001}, F=92%
Test for overall effect Z=3.77 (F=0.0002)

1.8.2 ROW Female

Graharn et al 1988 1.30833282 0168  BT7% 3.70[2.70,5.06] 1988 -
Juvela etal 1993 0.68309684 0376  4.7% 1.98 [0.95, 4.14] 1993 —
Kawachi et al 1993 0.9477884 0109 7.0% 2.58([2.08, 3.19] 1993 -
Bhat et al 2008 0.95551144 016  BT7% 2.60[1.90, 3.56] 2008 -
Kenfield et al 2008 11237109 0096 TIA% 209 [2.56, 373 2008 -
Lu et al 2008 0.95551144 0,219  6.2% 2.60([1.69,3.99] 2008 -
kurth etal 2010 1.19088756 033 51% 32901.72,8.28] 2010 I
Kenfield et al 2010k 1.03318448 0097 T1% 2.81[2.32,3.40] 2010 -
Subtotal (95% CI) 50.7% 2.87 [2.60, 3.16] '

Heterogeneity: Tau®= 0.00; Chi*= 5.85, df= 7 (P = 0.56); 1= 0%
Testfor overall effect: Z= 21.43 (P < 0.00001)

Total (95% CI) 100.0% 2.18 [1.67, 2.85] +
Heterogeneity: Tau®= 0.245; Chi®= 39137, df= 15 (P = 0.00001}; F= 96%
Test for overall effect: Z=573 (P = 0.000013

Test for subaroup differences: Chi®= 29629, df=1 (P = 0.00001), F=99.7%

oo ot 10 100
Favours experimental Favours contral

{ a ¢ a ' { o o ¢ A
Uil b WamsAATIZHFWOUNIY (Meta-Analysis) AU 09 “WRNTuealsanasaidon o (stroke) TUHHRY (ROW 130 Rest
of the World ¥ixnedet/semaduquenmilennlszmauouiee)

~ ' ~ v o A A ) uVL szEL 2 Aa ' VLl.d
AITNN & AL 83 Nw‘ﬂ‘ﬁ"‘lla\iiiﬂﬁﬁ@ﬂla@ﬂ o a%sv] LDV Q1 Wajﬂﬂ’]§1{1\‘1@3\l ULNUVND MG LG LR

=Y a2 P | A = = ~ g
(stroke) filAMINMITATIZHIFI@YNIY (Meta- hensseaun ludsznnidu uenwdlannyns s

Analysis) 130UIReUTENIER DM HAZAR o X o d.as,
nalysis) . S v ¥ " wawmansh 1 background risk Avh e

bl?jmﬂmﬂum A e o & a « = a4
W IN] Nwmmmmim@34SLiaﬁammﬂuw'ﬂuﬂizmmum

RR [8& % CI] ANUsEmeazIuanAaudsanasanUsenenai il
v 1 1 v 1

P (NIKUA) ©.55 [0.m-6.8m] background risk 71§hn31 wananimsAnsdue e
W (G2 OHE) [[Eefo-Ore M3eetle wigpue wu ensfivRueesyvd udlui g

N (Manua .o [60.00-lo.d& (o dde v o
© ( . ) L ! A7 ANNgNYaIns  uynsndelddadalulssmne
N (IDLYY) .50 [0.lb&X-lv.0c] (@) . . @) 20 o e
wiae " hartlademeiignIs WONNL &9 TNAND
WMIUlszansg movnasiana inddasiuas e
1o Stellman wazenir'® 1By wezasenanenshs “WAnH leranmsdnm lungudsemeta@asnnndiend

= v o € a < A a X 2 2 ! 13 i
29900101 " 89 “NAnFrasmaiiausSelaeifedu  WeannsEnm ungalsemeazTuan Hasan back-
| = o ~ Ay . - o A A ) VL 2
sEniamsanm lwdseme wigandmuardiluiiens  ground risk vide ffadu ey wu sanme sl
Andwilosnnayisrasnuaaiuaawdn uyns  Tademeiugnssn enflenalndifasiudszannsin

oanhuardanms uyvidfsnnnieudiu e naadstnea@uannnh

@)

= . v = o o o A A = ~ A v o € '
MIFENENVDY Liu Lagany REANANIARRERNA ‘]j'ﬂ]’ﬂ?_ll, [N Wallsgumayuansl” gg N‘W‘Vlﬁﬂa@ﬂ@&ﬂiﬂ‘ﬁaa@

256



Journal of Health Systems Research

Vol. 6 No.2 Apr.-Jun. 2012

Roauavinlaszmiemsdnm lungudsameiaifoiums
= \ A | A L o @ v
ﬁm:rﬂuﬂqmizmﬂauﬂ PNUNRONNLGNFIAEN D
o 4 dve - 4 o
Toefienans mw%mﬁmiﬂﬂwﬂuﬂizmﬂaumamwm
AL 9ANNNSANIIVDLDT LA UTINNG  anAuen
A v o € a A o
AL 29 “NAvSIaIMTRa lsaranaLR @I LA LN
4 4 “ e 4
Foemu” B nulser NI FUm ety ©. 0@ AL
Usznname lusemeduilanna " sy . oo athals
Aoy ensuanshssznieginmesite dnylulsenasn
Rom Noawhiie Yol msfienenan” ee “Nimtrasngu
Tsauaasaanuaziila lhinnunensissaianuen
1 a [~3 2 ﬁﬂl a £ 1 ‘i‘ a z
NI ANTa LN oL UTUAMNLANE1STLAA D1 114
Nzfdan 21af wmegaaInanN dresdadeng
MWLIAADN W MT N Nane Alkansznusians
- G . “ . 4
e lsanzSslonsnnnilulsanasadanuazinla 39
fToyymednu~anedanenafisnnni lunaudszimenms
wire senleaAdnulyluganrngiuds Tnanefithdoms
srunn@nssuuanmilennuv’ i Tadudulnmnms
MIDONMAI aNMesEe Axafuaehannsamsiislse

A o ‘1 (@m, o, &m
AADALIDALLASIAI LR

) Faluyailagiiuiiiuga
L Suauaglamadest vnlidsennsludsamen Shailer
Sumstntlasannms "l Tadamait wagyih i lwelde
fmsifialsananndanuavinlalunguenilal uywslu
SamAlndidesiudsemeaue fumai 219 13030 3U
16 dagmnnsinefinna ™ as “wims lumsidulsanaan
Roauazinlaanms uyman indldustiuiushalssine
weluelFunardus osnnwavaslanyal SAuauay
lamaderd Avhlveulnefingdinssad ldifulseleamise
AMWET @ MesuLsemuensAt s 9 sy
dsemuamannnudandafiuda mslieanmasme
mMsegaFulLLATELAIIALITIDIAYN IHEANNLAG A

X
HINTL

MmN iildesined 16y fs Amssaeins
FNELLUL case-control study LNNILAIIENAIY TINT

AnzAiTsansnuiiiie relative risk LAY odds ratio

o &e)

MAOTIEAeET anavh lienaNL” Beft leananien R
Auass mnlseidensi illdlse iRt (rare diseases)
% a d’ a 2 ) 2= % 1

Tu mgmmm%@mm@uaElgﬂmmu@slmmmmsqﬁuaamw
o 98 odoo Uszrng Tusnieludgiu lsefifetiaeding
a 2 1 1 1 [~
fenngntioeni o de oo Usznns athelsfions
wdnnusia hgnmnneanafiaiduluimalunis
fvmenletneraItseme 1y MImmuaulenanTyds
mage Wwingsx aea fuuarnane w3 (orphan drugs)
Aa B = Y &
fdussgelannameddos  asldlswdninasinmeszing
a A ! Y A wa € A \ Py
menfisryhlanasdasfipiidmsaiviaanugnihleaidsay
fonlsatidulsafifatounas 1wanrieen odds ra-
LAY e 2 oA |
tio l@aNMadinen case-control s Mlaelwaans
\FaDawieuwh relative risk 71 lGaNMIFANHILLL cohort

1 [~ ] [~ 1 1A
aehalsfiens anmsnuywediaiuszuy  wuin s
ANIHLLOINGIID LT AL AU AINL ™ 21971 LR T19MS
sz y L
FNITY o Uenn F9vnmsUseaImSHIBA e

A @ | o A A G o
amandouia snhenuduasanesdantion
dasnan eydnUsemaniiuasmsdneit fia Bias
NNANIENWULL observational study Fin2uiiadsain
ANNENNALN UMY random sampling AUENRYN A
1 selection bias I@EJL%WWJL%miﬁﬁHWLLUU case-con-
trol NRVUALEN W1 NMTENWIYEY Rastogi LAarAnAy
. 2 o 2 @ ]
Warpes Pais uazemiz daflumsdnmasneidnlungs
1571n3 [wls9nenLia lulsumedwde dovinldlszanns
A pFAenauialsamnening  bignihandeszidag T
ULLAENTL MIANLUL Cohort 21a IWganadilomm
399789 attrition bias FUAAaINM3 drop-out F0IKLN
FINMTAN INTIZMIANEN IS N IR Tzt LA
Tumsdaemumafunaiwnn wanaInt MInunueEns
duszuutafiunltinfagldSunanssnuain publication
bias @eoralinduifiosainamed vy ldinisauad
ummmhgm%’a;gmm Pubmed Weaenaden vin ki
a L% dl 1 Lo a a 6 A Yo

UNONNYNIATIMTLRTUT b IS UM s@Rnivsa Loy

A a 2 d{ M Yo £ A
ﬂﬁ"@W\lNWﬂ%g’]%?l@Sﬂﬂ@%lNi@iUﬁ?iﬂ@ LN




218 18H9VYSTUU 1891STU I

Ao auul i We.-T8. meee

uaﬂmﬂﬁhmjmﬂimﬂmﬁa fowdnenugnaag

M3, Uyn3 ludsrrinsas snsafauidesldiung

USUNFNZTUAN LATHANNDNEIMITNAINEN lszeu
4 Y o« 4 da 2 o o

W aehslafiens Uszannaf JLuvisinauvisnaeidueme

s nTamsssiarendantalsume iU @i

'
= !

Semadluneausagmgen Luns  F9uenengan

UszmeiazTuan deiumanuiivhlugsmdgondennuas
A o 2 U ° 2 | dl = U
Fwulesnd wazoavh ensihdaiiavesmans

A Ao 6 ra o g £
b BIN dmmwaamﬂmm&mesﬂm@mEl

1N 1591090

World Health Organisation: MPOWER: A policy package to re-
verse the tobacco epidemic. In. Switzerland; 2008.

% eANaIng, qii;(lﬂﬁ’ WY na, Wieyun WIsARsY, 2
510581 1 DeTuwA, afug Tnendr. enums M3n UMW
UszaauIneTagnisnsaas1ame asadt 4 w.A.2551-2552.
o 1599 aamilszaulne oduiseszun 1w v,
A3s5m inosa qug wazamz. 51U 2wmsainsAIANMS
vilanon v dszmalng wa.2552. quédtenazianisninug
Lﬁﬂﬂﬁﬂ')‘ﬂﬂuﬂ1 LU (A198.). 2552,

Liu BQ, Peto R, Chen ZM, Boreham J, Wu YP, Li J-Y et al
Emerging tobacco hazards in China: 1. Retrospective proportional
mortality study of one million deaths. BMJ 1998;317:1411-22.
Stellman SD, Takesaki T, Wang L, Chen Y, Citron ML, Djordjevic
MV, et al. Smoking and lung cancer risk in American and Japa-
nese men: An international case-control study. Cancer Epidemiol-
ogy Biomarkers & Prevention 2001;10:1193-9.

Djordjevic MV, Eixarch L, Bush LP, Hoffmann D. A comparison
of the yields of selected components in the mainstream smoke of
the leading US and Japanese cigarettes. In: CORESTA Congress
Proceedings: 1996; Yokohama, Japan; 1996. p. 200-7.

Haiman CA, Stram DO, Wilkens LR, Pike MC, Kolonel LN,
Henderson BE, et al. Ethnic and racial differences in the smoking-
related risk of lung cancer. N Engl J Med 2006;354:333-42.
Huxley R, Jamrozik K, Lam T, Barzi F, Ansary-Moghaddam A,
Jiang C, et al. Impact of smoking and smoking cessation on lung
cancer mortality in the Asia-Pacific region. Am J Epidemiol
2007;165:1280-6.
msfnmsz Tsanniesen “savestszayu Inelud we. 2547.
Tasamswannmsadiumssaninissdianisy Isauazade

258

®O0.

006.

olo.

0c.

o0&,

®b.

6.

od.

66.

lwo.

wo.

blo.

loem.

Hoaveaszmalng (Burden of Disease). 1HNIUNAU
ulging AMWIznIlsgme nsgnIne 1T v,

Lawlor DA, Song YM, Sung J, Ebrahim S, Smith GD. The
association of smoking and cardiovascular disease in a population
with low cholesterol levels: A study of 648 346 men from the
Korean National Health System Prospective Cohort Study. Stroke
2008;39:760-7.

Jee SH, Park J, Jo I, Lee J, Yun S, Yun J-E, et al. Smoking and
atherosclerotic cardiovascular disease in women with lower levels
of serum cholesterol. Atherosclerosis 2007;190:306-12.

Kawano H, Soejima H, Kojima S, Kitagawa A, Ogawa H. Sex
differences of risk factors for acute myocardial infarction in Japa-
nese patients. Circ J 2006;70:513-7.

Rastogi T. Bidi and cigarette smoking and risk of acute myocar-
dial infarction among males in urban India. Tobacco Control 2005;
14:356-8.

Sitas F. Tobacco attributable deaths in South Africa. Tobacco
Control 2004;13:396-9.

Mahonen MS. Current smoking and the risk of non-fatal myocar-
dial infarction in the WHO MONICA Project populations. To-
bacco Control 2004;13:244-50.

Engstrom GT, Berglund P, Hansen G, Hedblad OB, Janzon L.
Incidence of myocardial infarction in women. A cohort study of
risk factors and modifiers of effect. J Epidemiol Community Health
2000;54:104-7.

Liaw KM, Chen CJ. Mortality attributable to cigarette smoking in
Taiwan: a 12-year follow-up study. Tobacco Control 1998;7:141-
8.

Prescott E, Hippe M, Schnohr P, Hein HO, Vestbo J. Smoking
and risk of myocardial infarction in women and men: longitudinal
population study. BMJ 1998;316:1043-1047.

Tavani A, Bertuzzi M, Gallus S, Negri E, Lavecchia C. Risk
factors for non-fatal acute myocardial infarction in Italian women.
Preventive Medicine 2004;39:128-34.

Bosetti C, Negri E, Tavani A, Santoro L, Vecchi CL. Smoking
and acute myocardial infarction among women and men: a case-
control study in Italy. Preventive Medicine 1999;29:343-8.
Reuterwall C, Hallqvist J, Ahlbom A, De Faire U, Diderichsen F,
Hogstedt C, et al. Higher relative, but lower absolute risks of
myocardial infarction in women than in men: analysis of some
major risk factors in the SHEEP study. J Intern Med 1999;246:161-
74.

Pais P, Pogue J, Gerstein H, Zachariah E, Savitha D, Jayprakash
S, et al. Risk factors for acute myocardial infarction in Indians: a
case-control study. Lancet 1996;348:358-63.

Ueshima H, Reza Choudhury S, Okayama A, Hayakawa T, Kita




Journal of Health Systems Research

Vol. 6 No.2 Apr.-Jun. 2012

.

lo&k.

lob.

loe).

.

los.

olo.

Y, Kadowaki T, et al. Cigarette smoking as a risk factor for stroke
death in Japan: NIPPON DATARSO. Stroke 2004;35:1836-41.
Honjo K, Iso H, Tsugane S, Tamakoshi A, Satoh H, Tajima K, et
al. The effects of smoking and smoking cessation on mortality
from cardiovascular disease among Japanese: pooled analysis of
three large-scale cohort studies in Japan. Tobacco Control
2009;19:50-7.

Mannami T, Iso H, Baba S, Sasaki S, Okada K, Konishi M, et al.
Cigarette smoking and risk of stroke and its subtypes among
middle-aged Japanese men and women. The JPHC Study Cohort 1.
Stroke 2004;35:1248-53.

Colditz GA, Bonita R, Stampfer MJ, Willett WC, Rosner B,
Speizer FE, et al. Cigarette smoking and risk of stroke in middle-
aged women. N Engl ] Med 1988;318:937-941.

Kelly TN, Gu D, Chen J, Huang JF, Chen JC, Duan X, et al.
Cigarette smoking and risk of stroke in the chinese adult popula-
tion. Stroke 2008;39:1688-93.

Kenfield SA, Stampfer MJ, Rosner BA, Colditz GA. Smoking and
smoking cessation in relation to mortality in women. JAMA 2008;
299:2037-47.

Lam TH, Li ZB, Ho SY, Chan WM, Ho KS, Tham MK, et al.
Smoking, quitting and mortality in an elderly cohort of 56 000
Hong Kong Chinese. Tobacco Control 2007;16:182-9.

. Lam TH, He Y, Shi QL, Huang JY, Zhang F, Wan ZH, et al.

Smoking, quitting, and mortality in a Chinese cohort of retired

men. Ann Epidemiol 2002;12(5):316-320.

. Kenfield SA, Wei EK, Rosner BA, Glynn RJ, Stampfer MJ,

Colditz GA. Burden of smoking on cause-specific mortality: appli-
cation to the nurses health study. Tobacco Control 2010;19:248-
54.

Iso H. Smoking cessation and mortality from cardiovascular

disease among Japanese men and women: the JACC study. Am J

N,

n&.

md.

”ne).

0.

&

co.

Clo.

cm.

&l

Epidemiol 2005;161:170-9.

. Kurth T. Smoking and the risk of hemorrhagic stroke in men.

Stroke 2003;34:1151-5.

Kurth T. Smoking and risk of hemorrhagic stroke in women.
Stroke 2003;34:2792-5.

Robbins AS, Manson JE, Lee I, Satterfield S, Hennekens CH.
Cigarette smoking and stroke in a cohort of U.S. male physicians.
Ann Intern Med 1994;120:458-62.

Wannamethee G, Shaper AG, Macfarlane PW. Heart rate, physical
activity, and mortality from cancer and other noncardiovascular
diseases. Am J Epidemiol 1993;137:735-48.

Lu MY, W. Adamia H-O. & Weiderpassa E. Stroke incidence in
women under 60 years of age related to alcohol intake and smok-
ing habit. Cerebrovascular Diseases 2008;25:517-725.

Kawachi I, Colditz GA, Stampfer MJ, Willett WC, Manson JE,
Rosner B, et al. Smoking cessation in relation to total mortality
rates in women. A prospective cohort study. Ann Intern Med
1993;119:992-1000.

Bhat VM, Cole JW, Sorkin JD, Wozniak MA, Malarcher AM,
Giles WH, et al. Dose-response relationship between cigarette
smoking and risk of ischemic stroke in young women. Stroke

2008;39:2439-43.

. Juvela S, Hillbom M, Numminen H, Koskinen P. Cigarette

smoking and alcohol consumption as risk factors for aneurysmal
subarachnoid hemorrhage. Stroke 1993;24:639-46.

Yamada S. Risk factors for fatal subarachnoid hemorrhage: the
Japan collaborative cohort study. Stroke 2003;34:2781-7.

Libby PBR, Mann DL, Zipes DP. Braunwald’s heart disease: a
Textbook of Cardiovascular Medicine. 8th ed. Philadelphia: Saunders;
2007.

Arakawa MMY, Taira K. Hypertension and stroke in centenarians,

Okinawa, Japan. Cerebrovasc Dis 2005;20:233-8.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


