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‰¥â¡’°“√»÷°…“∑“ß¥â“π√–∫“¥«‘∑¬“¡“°¡“¬‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß°“√ Ÿ∫∫ÿÀ√’Ë·≈–°“√‡°‘¥‚√§ ÷́Ëß ”À√—∫‚√§

¡–‡√ÁßªÕ¥ §à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å∑’Ë‰¥â®“°°“√»÷°…“‡À≈à“π’È¡’§«“¡·μ°μà“ß°—π„π·μà≈–¿Ÿ¡‘¿“§ °“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å¢Õß°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥·≈–À—«„®°—∫°“√ Ÿ∫∫ÿÀ√’Ë ‚¥¬ —ß‡§√“–Àå§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å√«¡

·≈–‡ª√’¬∫‡∑’¬∫§à“§«“¡‡ ’Ë¬ß∑’Ë‰¥â®“°°“√»÷°…“„π·μà≈–¿Ÿ¡‘¿“§ ‡√‘Ë¡®“°°“√»÷°…“∑∫∑«πÕ¬à“ß‡ªìπ√–∫∫ (Systematic

Review)´÷Ëß¡’°“√√–∫ÿ§” ”§—≠∑’Ë‡°’Ë¬«¢âÕß·≈–æ—≤π“‡°≥±å°“√§—¥‡≈◊Õ°°àÕπ°“√ ◊∫§âπ ‡æ◊ËÕ≈¥°“√¡’Õ§μ‘·≈–‡æ◊ËÕ„Àâ°“√

»÷°…“∑∫∑«ππ’È¡’§«“¡§√Õ∫§≈ÿ¡ ®“°°“√„™â§” ”§—≠„π°“√ ◊∫§âπ ‡∫◊ÈÕßμâπæ∫°“√»÷°…“∑’Ë‡°’Ë¬«¢âÕß°—∫‚√§À≈Õ¥‡≈◊Õ¥
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·≈– ¡Õß Õ¬à“ß‰√°Áμ“¡ §à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°≈ÿà¡§π‡Õ‡™’¬∑’Ë‰¡à Ÿß¡“°π—° ¡‘‰¥âÀ¡“¬§«“¡«à“∫ÿÀ√’Ë¡’æ‘…¿—¬°—∫§π
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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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æ∫«à“‚√§À≈Õ¥‡≈◊Õ¥·≈–À—«„® ´÷Ëßª√–°Õ∫¥â«¬ ‚√§À≈Õ¥

‡≈◊Õ¥ ¡Õß ·≈–‚√§À≈Õ¥‡≈◊Õ¥À—«„® μà“ß°Á‡ªìπ “‡Àμÿ ”§—≠

∑’Ë∑”„Àâ‡°‘¥¿“√–‚√§„πª√–‡∑»‰∑¬ ‚¥¬∑—Èß Õß‚√§μ‘¥Õ¬Ÿà„π Ò

Õ—π¥—∫·√°¢Õß‚√§∑’Ë∑”„Àâ ‡°‘¥¿“√–‚√§¡“°∑’Ë ÿ¥∑—È ß„π

ª√–™“°√™“¬·≈–À≠‘ß ·≈–‡¡◊ËÕæ‘®“√≥“¿“√–‚√§∑’Ë‡°‘¥®“°
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‡ ’¬ªï ÿ¢¿“«–‰ª∑—ÈßÀ¡¥ ÒÒÛ,˘¯˘ ªï À√◊Õ§‘¥‡ªìπ√âÕ¬≈– ÚÙ

¢Õß¿“√–‚√§∑’Ë‡°‘¥®“°∫ÿÀ√’Ë∑—ÈßÀ¡¥ ¥â«¬‡Àμÿπ’È∑“ß§≥–«‘®—¬
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‡≈◊Õ¥ ¡Õß·≈–‚√§À≈Õ¥‡≈◊Õ¥À—«„®®“°°“√ Ÿ∫∫ÿÀ√’Ë‚¥¬

‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡ª√–™“°√∑—Ë«‰ª∑’Ë Ÿ∫∫ÿÀ√’Ë·≈–‰¡à Ÿ∫∫ÿÀ√’Ë

‚¥¬¢Õ∫‡¢μ¢Õß°“√»÷°…“∑∫∑«π §√Õ∫§≈ÿ¡∑—Èß°“√»÷°…“·∫∫

cohort ·≈– case-control ‡æ◊ËÕμÕ∫§”∂“¡°“√«‘®—¬ §≥–

«‘®—¬‰¥âæ—≤π“§” ”§—≠ (keyword) ‡æ◊ËÕπ”¡“„™â„π°“√ ◊∫§âπ

°“√»÷°…“·≈–∫∑§«“¡∑“ß«‘™“°“√„π∞“π¢âÕ¡Ÿ≈Õ‘‡≈Á°∑√Õπ‘° å

¥—ßπ’È

°. §” ”§—≠∑’Ë‡°’Ë¬«¢âÕß°—∫‚√§:

‚√§À≈Õ¥‡≈◊Õ¥À—«„® (çischaemic heart

diseaseé OR çcoronary heart diseaseé OR çangina

pectorisé OR çmyocardial infarctioné OR çchronic heart

failureé)

‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß (çstrokeé OR çcerebro-

vascular diseaseé OR çischaemic strokeé OR çhaemo-

rrhagic strokeé OR çsubarachnoid haemorrhageé OR

çintracerebral haemorrhageé OR çintracranial haemo-

rrhageé OR çcerebral infarctioné)

¢. §” ”§—≠∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ Ÿ∫∫ÿÀ√’Ë: (smoking

OR tobacco OR cigarette)

§. §” ”§—≠∑’Ë‡°’Ë¬«¢âÕß°—∫ª√–‡¿∑¢Õß°“√»÷°…“:

(çcohorté OR çcase controlé)

ß. §” ”§—≠∑’Ë‡°’Ë¬«¢âÕß°—∫º≈°“√»÷°…“: (çodds

ratioé OR çrelative riské OR çhazard ratioé)

‚¥¬∑”°“√ ◊∫§âπ∑’≈–‚√§ ·≈–‡™◊ËÕ¡§” ”§—≠·μà≈–

À¡«¥„π‡§√◊ËÕß¡◊Õ§âπÀ“ (search engine) ‚¥¬„™â§”«à“ AND

 ”À√—∫∞“π¢âÕ¡Ÿ≈Õ‘‡≈Á°∑√Õπ‘° å∑’Ë„™â ”À√—∫°“√ ◊∫§âπ§◊Õ

Pubmed (http://www.ncbi.nlm.nih.gov/pubmed)

°“√ ◊∫§âπ‚¥¬„™â§” ”§—≠∑’Ë‰¥â°≈à“«‰ª·≈â«π—Èπ ∑”„Àâæ∫
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ß“π«‘®—¬‡ªìπ®”π«π¡“° ´÷Ëß à«πÀπ÷Ëß‰¡à‡°’Ë¬«¢âÕßÀ√◊Õ‰¡à

 “¡“√∂π”¡“„™â‰¥â ¥—ßπ—Èπ∑“ß§≥–«‘®—¬®÷ß‰¥âæ—≤π“‡°≥±å°“√

§—¥‡¢â“ (inclusion criteria) ·≈–‡°≥±å°“√§—¥ÕÕ° (exclu-

sion criteria) ¥—ßμàÕ‰ªπ’È

‡°≥±å°“√§—¥‡¢â“ (Inclusion Criteria) ‡¡◊ËÕ§âπæ∫°“√

»÷°…“®”π«πÀπ÷Ëß®“°°“√ ◊∫§âπ‚¥¬„™â§” ”§—≠ °“√»÷°…“

‡À≈à“π—Èπ®–∂Ÿ°æ‘®“√≥“‚¥¬°“√Õà“π∫∑§—¥¬àÕ (abstract) ‚¥¬

°“√»÷°…“π—Èπ®–μâÕß‡ªìπ°“√»÷°…“∑“ß√–∫“¥«‘∑¬“∑’Ë‡ª√’¬∫

‡∑’¬∫°“√‡°‘¥‚√§√–À«à“ß°≈ÿà¡ª√–™“°√∑—Ë«‰ª∑’Ë Ÿ∫∫ÿÀ√’Ë·≈–‰¡à

‡§¬ Ÿ∫∫ÿÀ√’Ë‡∑à“π—Èπ ´÷Ëß‰¡à√«¡ß“π«‘®—¬∑’Ë‡°’Ë¬«°—∫ªí®®—¬‡ ’Ë¬ßÕ◊Ëπ

À√◊Õ∑“ß°“√·æ∑¬åÕ◊ËπÊ (‡™àπ °“√»÷°…“∑“ßæ—π∏ÿ°√√¡)

πÕ°®“°π’ÈμâÕß‡ªìπ°“√»÷°…“∑’Ëμ’æ‘¡æå‡ªìπ¿“…“Õ—ß°ƒ…À√◊Õ

¿“…“‰∑¬√–À«à“ßªï ÚıÛ˜-ÚııÙ ·≈– Õ¬Ÿà„π∞“π¢âÕ¡Ÿ≈¢Õß

Pubmed

‡°≥±å°“√§—¥ÕÕ° (Exclusion Criteria) ß“π«‘®—¬∑’Ë

ºà“π‡°≥±å°“√§—¥‡¢â“·≈â« ®–∂Ÿ°æ‘®“√≥“‚¥¬≈–‡Õ’¬¥‚¥¬°“√

Õà“π∫∑§«“¡‡μÁ¡ (full text) ¢Õß°“√»÷°…“ ´÷Ëß°“√»÷°…“®–

∂Ÿ°§—¥ÕÕ°À“°æ∫«à“μ√ß°—∫‡°≥±å°“√§—¥ÕÕ°¢âÕ„¥¢âÕÀπ÷Ëß

Ò. °“√»÷°…“‰¡à√“¬ß“πº≈‡ªìπ odds ratio, relative

risk, À√◊Õ hazard ratio ∑’Ë‡ª√’¬∫‡∑’¬∫√–À«à“ßºŸâ∑’Ë Ÿ∫∫ÿÀ√’Ë

·≈–‰¡à‡§¬ Ÿ∫∫ÿÀ√’Ë·∫àßμ“¡‡æ» (sex-specific)

Ú. ‡ªìπ°“√»÷°…“∑’Ë¡“®“° cohort ‡¥’¬«°—π

Û. ‡ªìπ°“√»÷°…“∑’Ë‰¡à “¡“√∂À“∫∑§«“¡‡μÁ¡‰¥â

„πªí®®ÿ∫—π ·¡â«à“®–¡’°“√ª√–‡¡‘π§ÿ≥¿“æ°“√»÷°…“·∫∫

Randomized Controlled Trial ‡™àπ Chalmersû Scale ·≈–

Jadad’s Scale ´÷Ëß‡§√◊ËÕß¡◊Õ‡À≈à“π’È “¡“√∂„Àâ§–·ππ°“√

»÷°…“‰¥âÕ¬à“ß‡ªìπ√–∫∫ ·≈–¬ÿμ‘∏√√¡ (objective) ·μà

 ”À√—∫°“√»÷°…“·∫∫ observational study ¬—ß‰¡à¡’‡§√◊ËÕß

¡◊Õ∑’Ë‡ªìπ∑’Ë¬Õ¡√—∫Õ¬à“ß·æ√àÀ≈“¬ Õ¬à“ß‰√°Áμ“¡ πÕ°‡Àπ◊Õ

®“°‡°≥±å°“√§—¥‡¢â“·≈–‡°≥±å°“√§—¥ÕÕ°·≈â« °“√»÷°…“∑’Ë

‰¥â√—∫°“√§—¥‡≈◊Õ°®–μâÕß¡’°“√§—¥‡≈◊Õ°ºŸâ‡¢â“√à«¡°“√»÷°…“∑’Ë

‡À¡“– ¡ ¡’°“√Õ∏‘∫“¬√–‡∫’¬∫«‘∏’°“√«‘®—¬∑’Ë™—¥‡®π ¡’ drop-out

rate μË” ·≈– ¡’°“√√“¬ß“πº≈°“√»÷°…“∑’Ë ¡∫Ÿ√≥å

π”¢âÕ¡Ÿ≈§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√»÷°…“∑’Ëºà“π

‡°≥±å‰ª«‘‡§√“–Àå‡™‘ßÕπÿ¡“π‚¥¬„™â‚ª√·°√¡ RevMan 5 ´÷Ëß

®–¡’°“√«‘‡§√“–Àå heterogeneity ‡æ◊ËÕ¥Ÿ§«“¡·μ°μà“ß¢Õß

¢âÕ¡Ÿ≈„π°“√»÷°…“·μà≈–°“√»÷°…“ ·≈–§«“¡‡À¡“– ¡„π°“√

‡≈◊Õ°„™â°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π·∫∫ fixed effect À√◊Õ ran-

dom effect ´÷Ëß„π·∫∫ fixed effect π—Èπ„™â‚¥¬¡’ ¡¡ÿμ‘∞“π

«à“§«“¡·μ°μà“ß√–À«à“ß°“√»÷°…“‡°‘¥¢÷Èπ®“° sampling error

‡∑à“π—Èπ „π¢≥–∑’Ë°“√«‘‡§√“–Àå·∫∫ random effect ∑”¿“¬

„μâ ¡¡ÿμ‘∞“π«à“§«“¡·μ°μà“ß√–À«à“ß°“√»÷°…“π—Èπ¡’Õ¬Ÿà®√‘ß

·≈–‡°‘¥®“°ªí®®—¬Õ◊ËπÊπÕ°‡Àπ◊Õ®“° sampling error ∑—Èßπ’È

À“°§à“ Degree of Heterogeneity À√◊Õ I2 ¡’§à“¡“°°«à“ 25%

·≈–§à“ p value πâÕ¬°«à“ 0.10 ®–∂◊Õ«à“¡’§«“¡·μ°μà“ß°—π

√–À«à“ß°“√»÷°…“ ·≈–„Àâ„™â°“√«‘‡§√“–Àå·∫∫ random effect

º≈°“√»÷°…“

°. ‚√§À≈Õ¥‡≈◊Õ¥À—«„®

®“°°“√„™â§” ”§—≠„π°“√ ◊∫§âπ æ∫«à“¡’®”π«π°“√»÷°…“

∑—ÈßÀ¡¥ ¯¯Ò ‡√◊ËÕß ( ◊∫§âπ‡¥◊Õπ ¡’π“§¡ ÚııÙ) ºà“π

‡°≥±å°“√§—¥‡≈◊Õ° ÒÙ ‡√◊ËÕß¥—ß√Ÿª Ò

„πμ“√“ß∑’Ë Ò ‰¥â· ¥ß°“√»÷°…“∑’Ëπ”¡“„™â„π°“√

«‘‡§√“–Àå‡™‘ßÕπÿ¡“π∑—ÈßÀ¡¥ ‚¥¬¡’°“√»÷°…“∑’Ë∑”„πª√–‡∑»

Õ‘μ“≈’ (Ú ‡√◊ËÕß) ª√–‡∑»‡°“À≈’„μâ (Ú) ª√–‡∑»Õ‘π‡¥’¬ (Ú)

ª√–‡∑»·Õø√‘°“„μâ (Ò) ª√–‡∑»πÕ√å‡«¬å (Ò) ª√–‡∑»‡¥π¡“√å°

(Ò) ª√–‡∑» «’‡¥π (Ò) ª√–‡∑»≠’ËªÿÉπ (Ò) ª√–‡∑»®’π (Ò) ·≈–

‰μâÀ«—π (Ò) ‚¥¬¡’°“√»÷°…“∑—Èß·∫∫ cohort ·≈– case-con-

trol

®“°°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π (√Ÿª∑’Ë Ú.¯ ·≈– Ú.˘) æ∫

«à“§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥‚√§¡–‡√ÁßªÕ¥‡ª√’¬∫

‡∑’¬∫√–À«à“ß°≈ÿà¡ª√–™“°√∑’Ë Ÿ∫∫ÿÀ√’Ë·≈–‰¡à Ÿ∫∫ÿÀ√’Ë‡∑à“°—∫

Ú.ÒÙ „πºŸâ™“¬ ·≈– Ú.¯Ù „πºŸâÀ≠‘ß Õ¬à“ß‰√°Áμ“¡ ®“°°“√

«‘‡§√“–Àå°≈ÿà¡¬àÕ¬ (subgroup analysis) ‚¥¬·¬°«‘‡§√“–Àå

°≈ÿà¡ª√–™“°√‡Õ‡™’¬ æ∫«à“§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å‡∑à“°—∫ Ú.Òı

„πºŸâ™“¬ ·≈– Ò.˘˘ „πºŸâÀ≠‘ß ¥—ßμ“√“ß Ú.ˆ ‚¥¬¡’§à“ I2 ∑’Ë

 Ÿß¡“° (> 75%) ·≈–§à“ p value μË”°«à“ 0.10 ´÷Ëß· ¥ß∂÷ß

heterogeneity √–À«à“ß·μà≈–°“√»÷°…“∑’Ë Ÿß

ÚıÒ
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√Ÿª∑’Ë Ò °“√ ◊∫§âπ°“√»÷°…“‚¥¬°“√∑”°“√∑∫∑«πÕ¬à“ß‡ªìπ√–∫∫ (Systematic Review)  ”À√—∫‚√§À≈Õ¥‡≈◊Õ¥À—«„® (IHD)

Papers iden�fied through searches of Pubmed using keywords: (smoking OR 
tobacco OR cigare�e) AND (“ischaemic heart disease” OR “coronary heart 
disease” OR “angina pectoris” OR “myocardial infarc�on” OR “chronic heart 
failure”) AND (cohort OR “case control”) AND (“rela�ve risk” OR “Odds ra�o” 
OR “Hazard Ra�o”) (n=881) 3 paper could not be 

obtained 

Evaluated in Details (n=20) 

Excluded on basis of �tle and abstract if irrelevant, not 
about risk of IHD from smoking etc. (n=858) 

Studies on risk of IHD comparing 
smokers and non-smokers with sex-
specific RR (n=14) 

Meta-analysis performed using Review Manager 5

Excluded if 
• RR not sex-specific (n=๖)

¢. ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß

®“°°“√„™â§” ”§—≠„π°“√ ◊∫§âπ æ∫«à“¡’®”π«π°“√»÷°…“

∑—ÈßÀ¡¥ ˜Ú˜ ‡√◊ËÕß ( ◊∫§âπ‡¥◊Õπ ¡’π“§¡ ÚııÙ) ºà“π

‡°≥±å°“√§—¥‡≈◊Õ° Ú ‡√◊ËÕß¥—ß√Ÿª∑’Ë Ù

„πμ“√“ß∑’Ë Û ‰¥â· ¥ß°“√»÷°…“∑’Ëπ”¡“„™â„π°“√

«‘‡§√“–Àå‡™‘ßÕπÿ¡“π∑—ÈßÀ¡¥ ‚¥¬¡’°“√»÷°…“∑’Ë∑”„πª√–‡∑»

 À√—∞Õ‡¡√‘°“ (˜ ‡√◊ËÕß) ª√–‡∑»Õ—ß°ƒ… (Ú) ª√–‡∑» «’‡¥π

(Ò) ª√–‡∑»øîπ·≈π¥å (Ò) ª√–‡∑»≠’ËªÿÉπ (ı) ª√–‡∑»®’π (Û)

·≈– ŒàÕß°ß (Ò) ‚¥¬°“√»÷°…“ à«π„À≠à‡ªìπ°“√»÷°…“·∫∫

cohort ·≈–¡’∫“ß à«π∑’Ë‡ªìπ case-control

μ“√“ß∑’Ë Ò °“√»÷°…“∑’Ë‰¥â√—∫°“√§—¥‡≈◊Õ°‡æ◊ËÕπ”‰ª∑∫∑«π·≈–«‘‡§√“–Àå‡™‘ßÕπÿ¡“π  ”À√—∫‚√§À≈Õ¥‡≈◊Õ¥À—«„® (IHD)

§≥–«‘®—¬ ª√–‡∑»∑’Ë∑”°“√»÷°…“ ®”π«πμ—«Õ¬à“ß ª√–‡¿∑°“√»÷°…“

1 Liu et al 1998 [4] ®’π 1 million Cohort

2 Lawlor et al 2008 [10] ‡°“À≈’„μâ 648,346 men Cohort

3 Jee et al 2007 [11] ‡°“À≈’„μâ 234,399 women Cohort

4 Kawano et al 2006 [12] ≠’ËªÿÉπ 1,925 cases Case-control

5 Rastogi et al 2005 [13] Õ‘π‡¥’¬ 309 cases Case-control

6 Sitas et al 2004 [14] ·Õø√‘°“„μâ 16,230 cases Case-control

7 Mahonen et al 2004 [15] ÚÒ ª√–‡∑» >130,000 Pooled

8 Engstrom et al 2000 [16] πÕ√å‡«¬å 9,315 women Cohort

9 Liaw et al 1998 [17] ‰μâÀ«—π 17,538 Cohort

10 Prescott et al 1998 [18] ‡¥π¡“√å° >25,000 Pooled

11 Tavani et al 2004 [19] Õ‘μ“≈’ 314 cases Case-control

12 Bosetti et al 1999 [20] Õ‘μ“≈’ 1,230 cases Case-control

13 Reuterwall et al 1999 [21]  «’‡¥π 2,246 cases Case-control

14 Pais et al 1996 [22] Õ‘π‡¥’¬ 200 cases Case-control
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√Ÿª∑’Ë Ú º≈°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π (Meta-Analysis) §à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß‚√§À≈Õ¥‡≈◊Õ¥À—«„® (IHD) „πºŸâ™“¬ (ROW À√◊Õ Rest of

the World À¡“¬∂÷ßª√–‡∑»Õ◊ËπÊπÕ°‡Àπ◊Õ®“°ª√–‡∑»·∂∫‡Õ‡™’¬)

√Ÿª∑’Ë Û º≈°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π (Meta-Analysis) §à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß‚√§À≈Õ¥‡≈◊Õ¥À—«„® (LC) „πºŸâÀ≠‘ß (ROW À√◊Õ Rest of

the World À¡“¬∂÷ßª√–‡∑»Õ◊ËπÊπÕ°‡Àπ◊Õ®“°ª√–‡∑»·∂∫‡Õ‡™’¬)

ÚıÛ
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®“°°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π (√Ÿª∑’Ë ı ·≈– ˆ) æ∫«à“§à“

§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß‡ª√’¬∫

‡∑’¬∫√–À«à“ß°≈ÿà¡ª√–™“°√∑’Ë Ÿ∫∫ÿÀ√’Ë·≈–‰¡à Ÿ∫∫ÿÀ√’Ë‡∑à“°—∫ Ò.ˆˆ

„πºŸâ™“¬ ·≈– Ú.Ò¯ „πºŸâÀ≠‘ß Õ¬à“ß‰√°Áμ“¡ ®“°°“√

«‘‡§√“–Àå°≈ÿà¡¬àÕ¬ (subgroup analysis) ‚¥¬·¬°«‘‡§√“–Àå

°≈ÿà¡ª√–™“°√‡Õ‡™’¬ æ∫«à“§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å≈¥≈ß‡À≈◊Õ

Ò.ÛÒ „πºŸâ™“¬ ·≈– Ò.ˆ „πºŸâÀ≠‘ß ¥—ßμ“√“ß Ù Õ¬à“ß‰√°Áμ“¡

æ∫«à“ heterogeneity √–À«à“ß°“√»÷°…“„π·μà≈– subgroup

‰¡à Ÿß¡“°π—° ¬°‡«âπ°≈ÿà¡ºŸâÀ≠‘ß‡Õ‡™’¬ (I2= 92%) ‚¥¬„π

°≈ÿà¡ª√–™“°√™“¬„π‡Õ‡™’¬ ·≈–ª√–™“°√™“¬„π°≈ÿà¡ª√–‡∑»

Õ◊ËπÊ ¡’§à“ I2 ‡∑à“°—∫ 69% ·≈– 62% μ“¡≈”¥—∫  à«π„π

ª√–™“°√À≠‘ß„π°≈ÿà¡ª√–‡∑»Õ◊ËπÊ ¡’§à“ I2 ‡∑à“°—∫ 0%

«‘®“√≥å·≈–¢âÕ‡ πÕ·π–

„πªí®®ÿ∫—π °“√ Ÿ∫∫ÿÀ√’Ë‡ªìπªí≠À“ ”§—≠∑’Ë∑”„Àâ‡°‘¥°“√‡®Á∫

ªÉ«¬·≈–°“√μ“¬°àÕπ«—¬Õ—π§«√ ·≈–®“°°“√∑∫∑«πÕ¬à“ß

‡ªìπ√–∫∫ æ∫«à“°“√»÷°…“‡°◊Õ∫∑—ÈßÀ¡¥™’È„Àâ‡ÀÁπ∂÷ß§«“¡‡ ’Ë¬ß

¢Õß°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß·≈–‚√§À≈Õ¥‡≈◊Õ¥À—«„®„π

°≈ÿà¡ª√–™“°√∑’Ë Ÿ∫∫ÿÀ√’Ë Ÿß°«à“„π°≈ÿà¡∑’Ë‰¡à Ÿ∫∫ÿÀ√’ËÕ¬à“ß¡’π—¬

 ”§—≠ ‚¥¬‡¡◊ËÕ∑”°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π æ∫«à“§à“§«“¡‡ ’Ë¬ß

 —¡æ—∑∏å√«¡¢Õß°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß®“°∫ÿÀ√’Ë‡∑à“°—∫

Ò.ˆˆ „πª√–™“°√™“¬ ·≈– Ú.Ò¯ „πª√–™“°√À≠‘ß  à«π

§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥À—«„® Ÿß°«à“

‚¥¬¡’§à“‡∑à“°—∫ Ú.ÒÙ „π™“¬ ·≈– Ú.¯Ù „πÀ≠‘ß

®“°°“√∑∫∑«π æ∫«à“§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥

‚√§¡–‡√ÁßªÕ¥∑’Ë‰¥â®“°°“√»÷°…“„π°≈ÿà¡ª√–‡∑»μ–«—πμ°®–

 Ÿß°«à“‡¡◊ËÕ‡∑’¬∫°“√»÷°…“„π°≈ÿà¡ª√–‡∑»„π‡Õ‡™’¬ ´÷Ëß¢âÕ

 —ß‡°μπ’È¡’°“√Õ¿‘ª√“¬„π°“√»÷°…“®“°μà“ßª√–‡∑»À≈“¬©∫—∫

√Ÿª∑’Ë Ù °“√ ◊∫§âπ°“√»÷°…“‚¥¬°“√∑”°“√∑∫∑«πÕ¬à“ß‡ªìπ√–∫∫ (Systematic Review)  ”À√—∫‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß (stroke)

Papers iden�fied through searches of Pubmed using keywords: (smoking OR 
tobacco OR cigare�e) AND (“stroke” OR “cerebrovascular disease” OR “ischaemic 
stroke” OR “haemorrhagic stroke” OR “subarachnoid haemorrhage” OR 
“intracerebral haemorrhage” OR “intracranial haemorrhage” OR “cerebral 
infarc�on) AND (cohort OR “case control”) AND (“rela�ve risk” OR “Odds ra�o” 
OR “Hazard Ra�o”) (n=727) 

Evaluated in Details (n=33) 

Excluded on basis of �tle and abstract if irrelevant, not 
about risk of stroke from smoking etc. (n=694) 

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

Meta-analysis performed using Review Manager 5

Excluded if 
1. No specific RR on stroke (n=2)
2. RR on stroke but not comparing smokers 

and non-smoker (n=1)
3. RR not sex-specific (n=9)
4. Full paper could not be obtained (n=1) 

μ“√“ß∑’Ë Ú §à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß‚√§À≈Õ¥‡≈◊Õ¥À—«„® (IHD)

∑’Ë‰¥â®“°°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π (Meta-Analysis)

‡ª√’¬∫‡∑’¬∫√–À«à“ßºŸâ∑’Ë Ÿ∫∫ÿÀ√’Ë·≈–ºŸâ∑’Ë‰¡à‡§¬ Ÿ∫∫ÿÀ√’Ë

RR [˘ı% CI]

™“¬ (∑—ÈßÀ¡¥) Ú.ÒÙ [Ò.˜ˆ-Ú.ˆ]

™“¬ (‡Õ‡™’¬) Ú.Òı [Ò.ˆ˘-Ú.˜ı]

À≠‘ß (∑—ÈßÀ¡¥) Ú.¯Ù [Ò.˘-Ù.ÚÙ]

À≠‘ß (‡Õ‡™’¬) Ò.˘˘ [Ò.Ò¯-Û.ÛÙ]
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√Ÿª∑’Ë ı º≈°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π (Meta-Analysis) §à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß (stroke) „πºŸâ™“¬ (ROW À√◊Õ Rest

of the World À¡“¬∂÷ßª√–‡∑»Õ◊ËπÊπÕ°‡Àπ◊Õ®“°ª√–‡∑»·∂∫‡Õ‡™’¬)

μ“√“ß∑’Ë Û °“√»÷°…“∑’Ë‰¥â√—∫°“√§—¥‡≈◊Õ°‡æ◊ËÕπ”‰ª∑∫∑«π·≈–«‘‡§√“–Àå‡™‘ßÕπÿ¡“π  ”À√—∫‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß (stroke)

§≥–«‘®—¬ ª√–‡∑»∑’Ë∑”°“√»÷°…“ ®”π«πμ—«Õ¬à“ß ª√–‡¿∑°“√»÷°…“

1 Ueshima et al 2004 [23] ≠’ËªÿÉπ 9,638 Cohort

2 Honjo et al 2010 [24] ≠’ËªÿÉπ 296,000 Cohort

3 Mannami et al 2004 [25] ≠’ËªÿÉπ 41,200 Cohort

4 Colditz et al 1988 [26] Õ—ß°ƒ… 118,539 women Cohort

5 Kelly et al 2008 [27] ®’π 169,871 Cohort

6 Kenfield et al 2008 [28]  À√—∞Õ‡¡√‘°“ 102,635 women Cohort

7 Lam et al 2007 [29] ŒàÕß°ß 56,167 Cohort

8 Liu et al 1998 [4] ®’π 1 million Cohort

9 Lam et al 2002 [30] ®’π 1,268 Cohort

10 Kenfield et al 2010 [31]  À√—∞Õ‡¡√‘°“ 104,519 women Cohort

11 Iso et al 2004 [32] ≠’ËªÿÉπ 94,683 Cohort

12 Kurth et al 2003 [33]  À√—∞Õ‡¡√‘°“ 22,022 men Cohort

13 Kurth et al 2010 [34]  À√—∞Õ‡¡√‘°“ 39,783 women Cohort

14 Robbins et al 1994 [35]  À√—∞Õ‡¡√‘°“ 22,071 men Cohort

15 Wannamethee et al 1995 [36] Õ—ß°ƒ… 7,735 men Cohort

16 Lu et al 2008 [37]  «’‡¥π 45,449 women Cohort

17 Kawachi et al 1993 [38]  À√—∞Õ‡¡√‘°“ 117,006 women Cohort

18 Bhat et al 2008 [39]  À√—∞Õ‡¡√‘°“ 466 cases Case-Control

19 Juvela et a 1993 [40] øîπ·≈π¥å 278 cases Case-Control

20 Yamada et al 2003 [41] ≠’ËªÿÉπ 109,293 Cohort

Úıı



«“√ “√«‘®—¬√–∫∫ “∏“√≥ ÿ¢ ªï∑’Ë ˆ ©∫—∫∑’Ë Ú ‡¡¬.-¡‘¬. Úııı

256

√Ÿª∑’Ë ˆ º≈°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π (Meta-Analysis) §à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß (stroke) „πºŸâÀ≠‘ß (ROW À√◊Õ Rest

of the World À¡“¬∂÷ßª√–‡∑»Õ◊ËπÊπÕ°‡Àπ◊Õ®“°ª√–‡∑»·∂∫‡Õ‡™’¬)

‚¥¬ Stellman ·≈–§≥–(ı) ‰¥âÕ∏‘∫“¬ “‡Àμÿ¢Õß§«“¡·μ°μà“ß

¢Õß§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥¡–‡√ÁßªÕ¥∑’Ë ‡°‘¥¢÷Èπ

√–À«à“ß°“√»÷°…“„πª√–‡∑» À√—∞Õ‡¡√‘°“·≈–≠’ËªÿÉπ«à“Õ“®

‡°‘¥¢÷Èπ‡π◊ËÕß®“°Õ“¬ÿ‡©≈’Ë¬¢Õß§πÕ‡¡√‘°—πμÕπ‡√‘Ë¡ Ÿ∫∫ÿÀ√’Ë

πâÕ¬°«à“·≈–Õ—μ√“°“√ Ÿ∫∫ÿÀ√’Ë∑’Ë¡“°°«à“§π≠’ËªÿÉπ „π¢≥–∑’Ë

°“√»÷°…“¢Õß Liu ·≈–§≥–(Ù) Õâ“ß∂÷ß°“√ —¡º— ªí®®—¬‡ ’Ë¬ß

Õ◊ËπÊ ‡™àπ §«—π‰ø®“°°“√Àÿßμâ¡„π∫â“π∑’Ë¡’Õ“°“»∂à“¬‡∑‰¡à¥’ ·≈–

 “√°àÕ¡–‡√ÁßÕ◊ËπÊ „πª√–™“°√®’π πÕ°‡Àπ◊Õ®“°∫ÿÀ√’Ë ´÷Ëß

ªí®®—¬‡ ’Ë¬ß‡À≈à“π’È ‡ªìπ background risk ∑’Ë∑”„Àâ§à“§«“¡

‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥¡–‡√ÁßªÕ¥®“°∫ÿÀ√’Ë„πª√–‡∑»®’πμË”

°«à“ª√–‡∑»μ–«—πμ°§àÕπ¢â“ß¡“°‡π◊ËÕß®“°ª√–‡∑»‡À≈à“π’È¡’

background risk ∑’ËμË”°«à“ πÕ°®“°π’È°“√»÷°…“Õ◊Ëπ¬—ß‰¥â¡’

°“√Õâ“ß∂÷ß “‡ÀμÿÕ◊ËπÊ ‡™àπ §«“¡‡ªìπæ‘…¢Õß∫ÿÀ√’Ë„π≠’ËªÿÉπ∑’Ë Ÿß

°«à“(ˆ) §«“¡™ÿ°¢Õß°“√ Ÿ∫∫ÿÀ√’Ë∑’Ë¬—ß‰¡àÕ‘Ë¡μ—«„πª√–‡∑»

‡Õ‡™’¬(¯) ·≈–ªí®®—¬∑“ßæ—π∏ÿ°√√¡(˜)  à«π§«“¡‡ ’Ë¬ß —¡æ—∑∏å

 ”À√—∫ª√–™“°√‰∑¬πà“®–¡’§«“¡„°≈â‡§’¬ß°—∫§«“¡‡ ’Ë¬ß

 —¡æ—∑∏å∑’Ë‰¥â®“°°“√»÷°…“„π°≈ÿà¡ª√–‡∑»‡Õ‡™’¬¡“°°«à“§à“∑’Ë

‰¥â®“°°“√»÷°…“„π°≈ÿà¡ª√–‡∑»μ–«—πμ° ‡π◊ËÕß®“° back-

ground risk À√◊Õ ªí®®—¬‡ ’Ë¬ßÕ◊ËπÊ ‡™àπ ¡≈¿“«– √«¡‰ª∂÷ß

ªí®®—¬∑“ßæ—π∏ÿ°√√¡ Õ“®¡’§«“¡„°≈â‡§’¬ß°—∫ª√–™“°√„π

°≈ÿà¡ª√–‡∑»‡Õ‡™’¬¡“°°«à“

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°≈ÿà¡‚√§À≈Õ¥

μ“√“ß∑’Ë Ù §à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß

(stroke) ∑’Ë‰¥â®“°°“√«‘‡§√“–Àå‡™‘ßÕπÿ¡“π (Meta-

Analysis) ‡ª√’¬∫‡∑’¬∫√–À«à“ßºŸâ∑’Ë Ÿ∫∫ÿÀ√’Ë·≈–ºŸâ∑’Ë

‰¡à‡§¬ Ÿ∫∫ÿÀ√’Ë

RR [˘ı % CI]

™“¬ (∑—ÈßÀ¡¥) Ò.ˆˆ [Ò.ÙÛ-Ò.˘Û]

™“¬ (‡Õ‡™’¬) Ò.ÛÒ [Ò.Ò˘-Ò.ÙÙ]

À≠‘ß (∑—ÈßÀ¡¥) Ú.Ò¯ [Ò.ˆ˜-Ú.¯ı]

À≠‘ß (‡Õ‡™’¬) Ò.ˆ [Ò.Úı-Ú.Ù]
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‡≈◊Õ¥·≈–À—«„®√–À«à“ß°“√»÷°…“„π°≈ÿà¡ª√–‡∑»‡Õ‡™’¬°—∫°“√

»÷°…“„π°≈ÿà¡ª√–‡∑»Õ◊ËπÊ æ∫«à“¡’§«“¡·μ°μà“ß°—π‡≈Á°πâÕ¬

‚¥¬∑’Ë§à“§«“¡‡ ’Ë¬ß∑’Ë‰¥â®“°°“√»÷°…“„πª√–‡∑»Õ◊Ëπ Ÿß°«à“§à“

§«“¡‡ ’Ë¬ß®“°°“√»÷°…“¢Õß‡Õ‡™’¬‡°◊Õ∫∑—ÈßÀ¡¥ ¬°‡«âπ§à“

§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥À—«„®„π‡æ»™“¬

´÷Ëß§«“¡‡ ’Ë¬ß„πª√–™“°√‡Õ‡™’¬™“¬‡∑à“°—∫ Ú.Òı „π¢≥–∑’Ë„π

ª√–™“°√™“¬„πª√–‡∑»Õ◊Ëπ¡’§«“¡‡ ’Ë¬ß‡∑à“°—∫ Ú.Ò Õ¬à“ß‰√

°Áμ“¡ §«“¡·μ°μà“ß√–À«à“ß¿Ÿ¡‘¿“§¡’π—¬ ”§—≠„π‚√§À≈Õ¥

‡≈◊Õ¥ ¡Õß‡∑à“π—Èπ ∑—Èßπ’È °“√∑’Ë§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°≈ÿà¡

‚√§À≈Õ¥‡≈◊Õ¥·≈–À—«„®‰¡à¡’§«“¡·μ°μà“ßÀ√◊Õ¡’§«“¡·μ°

μà“ß‡æ’¬ß‡≈Á°πâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫§«“¡·μ°μà“ß∑’Ë‡°‘¥¢÷Èπ„π

¡–‡√ÁßªÕ¥ Õ“®¡’ “‡Àμÿ¡“®“°§«“¡ ”§—≠¢Õßªí®®—¬∑“ß

 ¿“æ·«¥≈âÕ¡ ‡™àπ °“√ —¡º— ¡≈æ‘… ∑’Ë¡’º≈°√–∑∫μàÕ°“√

‡°‘¥‚√§¡–‡√ÁßªÕ¥¡“°°«à“„π‚√§À≈Õ¥‡≈◊Õ¥·≈–À—«„® ´÷Ëß

ªí≠À“∑“ß¥â“π ‘Ëß·«¥≈âÕ¡Õ“®¡’¡“°°«à“„π°≈ÿà¡ª√–‡∑»∑“ß

‡Õ‡™’¬ ¥—ß∑’Ë‰¥âÕ¿‘ª√“¬‰ª„π¬àÕÀπâ“∑’Ë·≈â« „π¢≥–∑’Ëªí®®—¬∑“ß

¥â“πæƒμ‘°√√¡πÕ°‡Àπ◊Õ®“°∫ÿÀ√’Ë ‡™àπ ªí®®—¬¥â“π‚¿™π“°“√

°“√ÕÕ°°”≈—ß §«“¡‡§√’¬¥ ¡’º≈‡ªìπÕ¬à“ß¡“°μàÕ°“√‡°‘¥‚√§

À≈Õ¥‡≈◊Õ¥·≈–À—«„®(ÚÛ,ÙÚ,ÙÛ) ´÷Ëß„π¬ÿ§ªí®®ÿ∫—π∑’Ë‡ªìπ¬ÿ§

‡ √’π‘¬¡·≈–‚≈°“¿‘«—μπå ∑”„Àâª√–™“°√„πª√–‡∑»‡ √’‰¡à‰¥â

√—∫°“√ª°ªÑÕß®“°°“√ —¡º— ªí®®—¬‡À≈à“π’È ·≈–∑”„Àâ„π‡Õ‡™’¬

¡’°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥·≈–À—«„®„π°≈ÿà¡§π∑’Ë‰¡à Ÿ∫∫ÿÀ√’Ë„π

Õ—μ√“∑’Ë„°≈â‡§’¬ß°—∫ª√–‡∑»Õ◊ËπÊ ¥â«¬‡Àμÿπ’È Õ“® “¡“√∂ √ÿª

‰¥â«à“ ª√–™“°√‰∑¬¡’§«“¡‡ ’Ë¬ß —¡æ—∑∏å„π°“√‡ªìπ‚√§À≈Õ¥

‡≈◊Õ¥·≈–À—«„®®“°°“√ Ÿ∫∫ÿÀ√’Ë∑’Ë„°≈â‡§’¬ß°—π°—∫μà“ßª√–‡∑»

∑—Èß„π‡Õ‡™’¬·≈–Õ◊ËπÊ ‡π◊ËÕß®“°º≈¢Õß‚≈°¬ÿ§‡ √’π‘¬¡·≈–

‚≈°“¿‘«—μπå ∑’Ë∑”„Àâ§π‰∑¬¡’æƒμ‘°√√¡∑’Ë‰¡à‡ªìπª√–‚¬™πåμàÕ

 ÿ¢¿“æμà“ßÊ ‡™àπ °“√√—∫ª√–∑“πÕ“À“√∑’Ë¡’‰¢¡—π Ÿß °“√√—∫

ª√–∑“πÕ“À“√∑’ËÀ«“π®—¥À√◊Õ‡§Á¡®—¥ °“√‰¡àÕÕ°°”≈—ß°“¬

°“√Õ¬ŸàÕ“»—¬·∫∫§√Õ∫§√—«‡¥’Ë¬«´÷ËßÕ“®∑”„Àâ¡’§«“¡‡§√’¬¥

¡“°¢÷Èπ

°“√»÷°…“π’È¡’¢âÕ®”°—¥∑’Ë ”§—≠ §◊Õ ¡’°“√√«¡‡Õ“°“√

»÷°…“·∫∫ case-control study ‡¢â“¡“«‘‡§√“–Àå¥â«¬ ´÷Ëß°“√

«‘‡§√“–Àå‡™‘ßÕπÿ¡“π∑’Ëπ”‡Õ“ relative risk ·≈– odds ratio

¡“«‘‡§√“–Àå¥â«¬°—π Õ“®∑”„Àâ§à“§«“¡‡ ’Ë¬ß∑’Ë‰¥âÕÕ°¡“¡’§à“ Ÿß

‡°‘π®√‘ß À“°‚√§∑’Ë«‘‡§√“–Àå‰¡à„™à‚√§∑’Ë‡°‘¥πâÕ¬ (rare diseases)

„π À√—∞Õ‡¡√‘°“ ‚√§∑’Ë‡°‘¥πâÕ¬∂Ÿ°°”Àπ¥„Àâ¡’§«“¡™ÿ°πâÕ¬°«à“

Ò μàÕ Òı ª√–™“°√ „π¢≥–∑’Ë„π≠’ËªÿÉπ ‚√§∑’Ë‡°‘¥πâÕ¬μâÕß

¡’§«“¡™ÿ°πâÕ¬°«à“ Ò μàÕ Úı ª√–™“°√ Õ¬à“ß‰√°Áμ“¡

À≈—°‡°≥±å‡À≈à“π’È∂Ÿ°°”Àπ¥¢÷Èπ¡“‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√

°”Àπ¥π‚¬∫“¬¢Õßª√–‡∑» ‡™àπ °“√°”Àπ¥π‚¬∫“¬°√–μÿâπ

¿“§Õÿμ “À°√√¡„Àâ§‘¥§âπ·≈–º≈‘μ¬“°”æ√â“ (orphan drugs)

∑’Ë¡’·√ß®Ÿß„®®“°μ≈“¥πâÕ¬ ´÷Ëß‰¡à„™àÀ≈—°‡°≥±å∑“ß√–∫“¥

«‘∑¬“∑’Ë√–∫ÿ«à“‚√§®–μâÕß¡’Õÿ∫—μ‘°“√≥åÀ√◊Õ§«“¡™ÿ°‡∑à“„¥®÷ß®–

∂◊Õ«à“‚√§π—Èπ‡ªìπ‚√§∑’Ë‡°‘¥πâÕ¬·≈– “¡“√∂π”‡Õ“§à“ odds ra-

tio ∑’Ë‰¥â®“°°“√»÷°…“ case-control ¡“„™â‚¥¬„Àâ¡’§«“¡πà“

‡™◊ËÕ∂◊Õ‡∑’¬∫‡∑à“ relative risk ∑’Ë‰¥â®“°°“√»÷°…“·∫∫ cohort

Õ¬à“ß‰√°Áμ“¡ ®“°°“√∑∫∑«πÕ¬à“ß‡ªìπ√–∫∫ æ∫«à“‰¡à¡’

§«“¡·μ°μà“ßÕ¬à“ß™—¥‡®π¢Õß§à“§«“¡‡ ’Ë¬ß∑’Ë‰¥â√–À«à“ß°“√

»÷°…“∑—Èß Ú ª√–‡¿∑ ´÷ËßÀ“°°“√ª√–¡“≥°“√π—Èπ¡’§«“¡

§≈“¥‡§≈◊ËÕπ°Á®– Ÿß°«à“§«“¡‡ªìπ®√‘ß‡æ’¬ß‡≈Á°πâÕ¬
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