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°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß¡–‡√Áß®“°°“√ —¡º— °—¡¡—πµ√—ß ’

®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å

 ÿ√»—°¥‘Ï ∫Ÿ√≥µ√’‡«∑¬å*

∫∑§—¥¬àÕ

®“°°“√»÷°…“ª√–‡¡‘π§«“¡‡ ’Ë¬ß°“√‡°‘¥¡–‡√Áß®“°°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å
‚¥¬„™â·∫∫®”≈Õß°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ Ù ¢—ÈπµÕπ¢Õß U.S. National Academy of Sciences æ∫«à“
°—¡¡—πµ√—ß ’ “¡“√∂°àÕ„Àâ‡°‘¥¡–‡√ÁßÀ≈“¬™π‘¥ ®“°°“√ª√–‡¡‘π§«“¡ —¡æ—π∏å¢Õß√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’°—∫º≈
°√–∑∫µàÕ ÿ¢¿“æ‰¥â§à“ slope factor  ”À√—∫°“√°àÕ„Àâ‡°‘¥¡–‡√Áß®“°°—¡¡—πµ√—ß ’‡ªìπ Ò¯.˘/Gy À√◊Õ Ò¯.˘/Sv
®“°°“√ª√–‡¡‘π√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’‰¥â§à“√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’ Ÿß ÿ¥µàÕ«—π (Maximum daily dose)
 ”À√—∫°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà‚¥¬√Õ∫¿“¬À≈—ß‡°‘¥Õÿ∫—µ‘¿—¬‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“‡ªìπ Ú˜ˆ.˜_Sv °≈ÿà¡°Ÿâ¿—¬¿“¬À≈—ß
‡°‘¥Õÿ∫—µ‘¿—¬‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“‡ªìπ ÚıÚ_Gy °≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“‡ªìπ ÒÒ.Ú_Sv ·≈–
°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà√Õ∫‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“‡ªìπ ˜.Ú_Sv ·≈–®“°°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß°“√‡°‘¥‚√§¡–‡√Áß®“°
°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√åæ∫«à“ °≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å¡’‚Õ°“ ‡°‘¥¡–‡√Áß
Û.Ò ‡∑à“¡“°°«à“§π∑—Ë«‰ª ·≈–°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà√Õ∫‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“§«“¡‡ ’Ë¬ß®“°°“√‡°‘¥¡–‡√Áß®“°°“√ —¡º— 
°—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å .¯ ‡∑à“¡“°°«à“§π∑—Ë«‰ª

§” ”§—≠: §«“¡‡ ’Ë¬ß°“√‡°‘¥¡–‡√Áß®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å

π‘æπ∏åµâπ©∫—∫

* ‚§√ß°“√®—¥µ—Èß ∂“π‡«™»“ µ√å™ÿ¡™π·≈–‡«™»“ µ√å§√Õ∫§√—« §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å
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∫∑π”

ª√–‡∑»µà“ßÊ ∑—Ë«‚≈°√«¡∑—Èßª√–‡∑»‰∑¬µà“ß¡’
§«“¡æ¬“¬“¡„π°“√À“æ≈—ßß“π∑“ß‡≈◊Õ°¡“∑¥·∑π°“√„™â
æ≈—ßß“π®“°πÈ”¡—π‡™◊ÈÕ‡æ≈‘ß æ≈—ßß“ππ‘«‡§≈’¬√å‡ªìπ∑“ß
‡≈◊Õ°Àπ÷Ëß∑’Ëª√–‡∑»‰∑¬‡ÀÁπ«à“‡ªìπæ≈—ßß“π –Õ“¥·≈–¡’
§«“¡ª≈Õ¥¿—¬ Ÿß„π°“√π”¡“„™â‡æ◊ËÕº≈‘µ‰øøÑ“„πª√–‡∑»
·µà„πªí®®ÿ∫—π¬—ß‰¡à¡’§«“¡‡™◊ËÕ¡—Ëπ„πª√–‡¥Áπ∑’Ë‡°’Ë¬«°—∫§«“¡
‡ ’Ë¬ßµàÕ ÿ¢¿“æ®“°°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“
æ≈—ßß“ππ‘«‡§≈’¬√å„πª√–‡∑»‰∑¬ ‡∑à“„¥π—° «‘∏’°“√ª√–‡¡‘π
§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ (Health risk assessment) ‰¥â¡’
°“√π”¡“„™â„π°“√»÷°…“§«“¡‡ ’Ë¬ß¢Õß ‘Ëß§ÿ°§“¡µàÕ ÿ¢¿“æ
‰¡à«à“®–‡ªìπ¥â“π°“¬¿“æ ™’«¿“æ À√◊Õ “√‡§¡’ ‚¥¬°“√
π”¢âÕ¡Ÿ≈µà“ßÊ ¢Õß ‘Ëß§ÿ°§“¡µàÕ ÿ¢¿“æπ—Èπ¡“ª√–°Õ∫°—π
‡æ◊ËÕª√–‡¡‘πÀ“§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ∑—Èß¥â“π°“√°àÕ„Àâ‡°‘¥
‚√§¡–‡√Áß·≈–‚√§Õ◊ËπÊ ¢Õß ‘Ëß§ÿ°§“¡µàÕ ÿ¢¿“æπ—Èπ «‘∏’
°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ‡ªìπ°“√ª√–‡¡‘π‚¥¬Õ“»—¬
Õß§åª√–°Õ∫√Õ∫¥â“π ∑”„Àâ¡’§«“¡πà“‡™◊ËÕ∂◊Õ§àÕπ¢â“ß Ÿß
¥—ßπ—Èπ°“√π”‡Õ“«‘∏’°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ¡“„™â
„π°“√»÷°…“º≈°√–∑∫¥â“π ÿ¢¿“æ®“°°“√ —¡º— °—¡¡—πµ√—ß ’
®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å∑—Èß¥â“π°“√°àÕ„Àâ‡°‘¥¡–‡√Áß
®÷ß‡ªìπ°“√‡À¡“– ¡∑’Ë®–π”‰ª„™âª√–°Õ∫„π°“√æ‘®“√≥“
°“√ √â“ß‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å„πª√–‡∑»‰∑¬µàÕ‰ª
®“°°“√§âπÀ“∫∑§«“¡«‘®—¬„π Pubmed ‚¥¬„™â§”§âπÀ“
‡ªìπ Health risk assessment from ionizing radiation
of nuclear power plant æ∫«à“¡’∫∑§«“¡«‘®—¬ª√“°Ø
Òˆ ™‘Èπ ‚¥¬¡’‡æ’¬ß Ò ™‘Èπ∑’Ë„°≈â‡§’¬ß°—∫ß“π«‘®—¬π’È §◊Õ‡√◊ËÕß
Comparative health risk assessment of nuclear
power and coal power in ChinaÒ ·µàß“π«‘®—¬¥—ß
°≈à“«ª√–‡¡‘π§«“¡‡ ’Ë¬ß‡©æ“–°“√‡ ’¬™’«‘µ®“°‚√ß‰øøÑ“
π‘«‡§≈’¬√å‡ª√’¬∫‡∑’¬∫°—∫°“√‡ ’¬™’«‘µ®“°‚√ß‰øøÑ“æ≈—ß
∂à“πÀ‘π‡∑à“π—Èπ °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘π
§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ„π°“√‡°‘¥‚√§¡–‡√Áß„π°≈ÿà¡§πß“π∑’Ë
∑”ß“π —¡º— °—¡¡—πµ√—ß ’„π‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å
·≈–ª√–™“™π∑—Ë«‰ª∑’ËÕ“»—¬Õ¬Ÿà√Õ∫‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å
°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘π§«“¡‡ ’Ë¬ß°“√‡°‘¥¡–‡√Áß
®“°°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å

«‘∏’°“√»÷°…“

„™â·∫∫®”≈Õß°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ Ù
¢—ÈπµÕπ¢Õß U.S. National Academy of SciencesÚ

‚¥¬ Ò) ª√–‡¡‘π ‘Ëß§ÿ°§“¡®“°°“√§âπÀ“¢âÕ¡Ÿ≈¢Õß

°—¡¡—πµ√—ß ’®“°æ≈—ßß“ππ‘«‡§≈’¬√å„π‡Õ° “√∑’Ëµ’æ‘¡æå„π
«“√ “√«‘™“°“√ Ú) ª√–‡¡‘π§«“¡ —¡æ—π∏å¢Õß√–¥—∫°“√
 —¡º— °—¡¡—πµ√—ß ’°—∫°“√‡°‘¥‚√§¡–‡√Áß®“°°“√»÷°…“∑’Ëµ’
æ‘¡æå„π«“√ “√«‘™“°“√ π”¢âÕ¡Ÿ≈°“√ª√–‡¡‘π§«“¡ —¡æ—π∏å
¢Õß√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’®“°æ≈—ßß“ππ‘«‡§≈’¬√å°—∫
°“√‡°‘¥‚√§¡–‡√Áß∑’Ë‰¥â¡“À“§à“Õ—µ√“§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥
‚√§¡–‡√Áß (Unit cancer risk-UCR À√◊Õ slope factor)
‚¥¬°“√»÷°…“π’È„™â§à“ Excess Relative Risk (ERR) ´÷Ëß
¡’§à“‡∑à“°—∫ Relative Risk (RR) - Ò ‚¥¬‡≈◊Õ°®“°°“√
»÷°…“„π¡πÿ…¬å∑’Ë¡’§à“ ERR ∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë¡“°
∑’Ë ÿ¥¡“‡ªìπ§à“Õ—µ√“§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§¡–‡√Áß ¥â«¬
‡Àµÿº≈„π°“√æ‘∑—°…å ÿ¢¿“æ¢Õß°≈ÿà¡‡ ’Ë¬ß∑’Ë‰«µàÕ°“√√—∫
 —¡º—  Û) ª√–‡¡‘π√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’‚¥¬„™â
¢âÕ¡Ÿ≈°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å
®“°·À≈àß¢âÕ¡Ÿ≈∑’Ë¡’°“√µ’æ‘¡æå„π«“√ “√«‘™“°“√ π”¢âÕ¡Ÿ≈
√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å
∑’Ë‰¥â¢â“ßµâπ¡“§”π«≥À“§à“ª√‘¡“≥∑’Ë‰¥â√—∫‚¥¬‡©≈’Ë¬µàÕ«—π
µ≈Õ¥™’æ (Lifetime average daily dose-LADD) ·≈–
Ù) ª√–‡¡‘π§«“¡‡ ’Ë¬ß°“√‡°‘¥‚√§¡–‡√Áß®“°°“√ —¡º— 
°—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å

§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§¡–‡√Áß = UCR × LADD
(Cancer risk)
‚¥¬ UCR = §à“Õ—µ√“‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§¡–‡√Áß

(Unit cancer risk)
LADD = §à“ª√‘¡“≥°—¡¡—πµ√—ß ’∑’Ë‰¥â√—∫‚¥¬‡©≈’Ë¬µàÕ«—π

µ≈Õ¥™’æ (Lifetime average daily dose)

º≈°“√»÷°…“

°“√‡°‘¥¡–‡√Áß®“°°“√√—∫ —¡º— °—¡¡—πµ√—ß ’Û-ı

¡–‡√Áß®“°°“√√—∫ —¡º— °—¡¡—πµ√—ß ’‡ªìπ™π‘¥‡¥’¬«
°—∫¡–‡√Áß∑’Ëæ∫„π§π∑—Ë«‰ª∑’Ë‰¡à‰¥â√—∫ —¡º— °—¡¡—πµ√—ß ’ Õ¬à“ß‰√
°Áµ“¡À≈—ß®“°‰¥â√—∫ —¡º— °—¡¡—πµ√—ß ’ ¡–‡√Áß‡À≈à“π’ÈÕ“®¡’
§«“¡∂’Ë„π°“√‡°‘¥‡æ‘Ë¡¢÷Èπ·≈– “¡“√∂ —ß‡°µæ∫®“°°“√
»÷°…“∑“ß√–∫“¥«‘∑¬“‡∑à“π—Èπ ¡–‡√Áß∑’Ëæ∫«à“¡’§«“¡ —¡æ—π∏å
°—∫°“√ —¡º— °—¡¡—πµ√—ß ’ ‰¥â·°à ¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« ¡–‡√Áß
µàÕ¡∏—¬√Õ¬¥å, non-Hodgkinûs lymphoma, Hodgkinûs
disease, multiple myeloma, solid cancers, ¡–‡√Áß¡¥≈Ÿ°
√—ß‰¢à µàÕ¡≈Ÿ°À¡“° µàÕ¡πÈ”≈“¬ ∑“ß‡¥‘πÕ“À“√ ªÕ¥
°√–¥Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π º‘«Àπ—ß ·≈–¡–‡√Áß°√–‡æ“–
ªí  “«– ¡–‡√Áß‡À≈à“π’È à«π„À≠à‡°‘¥„π√“¬∑’Ë¡’Õ“¬ÿ∂÷ß™à«ß∑’Ë
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¡’‚Õ°“ ‡°‘¥¡–‡√Áß‡À≈à“π—Èπ (¬°‡«âπ ¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«)
¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«®“°°—¡¡—πµ√—ß ’¡’√–¬–‡«≈“°“√‡°‘¥
À≈—ß°“√√—∫ —¡º—  —Èπ∑’Ë ÿ¥‡æ’¬ß Ú ªï „π¢≥–∑’Ë¡–‡√Áß™π‘¥
Õ◊ËπÊ ®“°°—¡¡—πµ√—ß ’‡°‘¥¢÷ÈπÀ≈—ß°“√√—∫ —¡º— ¡“°°«à“ Ú ªï
¡–‡√ÁßÀ≈“¬™π‘¥‰¡àæ∫«à“‡°‘¥®“°°“√√—∫ —¡º— °—¡¡—πµ√—ß ’
Õ“®‡π◊ËÕß¡“®“°√–¬–‡«≈“°“√‡°‘¥¡–‡√Áß™π‘¥π—ÈπÀ≈—ß°“√‰¥â
√—∫ —¡º— „™â√–¬–‡«≈“π“π‡°‘π°«à“™à«ß™’«‘µ¢Õß§π

°“√ª√–‡¡‘π§«“¡ —¡æ—π∏å¢Õß√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’

°—∫°“√‡°‘¥¡–‡√Áß (Carcinogenic dose-response

assessment)

„π°“√ª√–‡¡‘π§«“¡ —¡æ—π∏å¢Õß√–¥—∫°“√ —¡º— 
°—¡¡—πµ√—ß ’°—∫°“√‡°‘¥¡–‡√Áß„π§√—Èßπ’È „™â«‘∏’°“√À“§à“ slope
factor ÷́Ëß‡ªìπ§à“‚Õ°“ °“√°àÕ„Àâ‡°‘¥¡–‡√ÁßµàÕ°“√√—∫
 —¡º— °—¡¡—πµ√—ß ’Àπ÷ËßÀπà«¬ ‚¥¬„π°“√»÷°…“π’Èæ‘®“√≥“
À“§à“ slope factor ®“°§à“ excess relative risk „π°“√
»÷°…“µà“ßÊ ∑’Ë∑”°“√»÷°…“∂÷ßº≈°“√‡°‘¥·≈–‡ ’¬™’«‘µ¥â«¬
‚√§¡–‡√Áß™π‘¥µà“ßÊ ®“°°“√ —¡º— °—¡¡—πµ√—ß ’∑—Èß®“°°≈ÿà¡

ºŸâ√Õ¥™’«‘µ®“°°“√√–‡∫‘¥π‘«‡§≈’¬√å„π≠’ËªÿÉπ (µ“√“ß∑’Ë Ò)
°≈ÿà¡∑’Ë‰¥â√—∫º≈°√–∑∫®“°Õÿ∫—µ‘¿—¬‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å
Chernobyl (µ“√“ß∑’Ë Ú) ·≈–°≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“
æ≈—ßß“ππ‘«‡§≈’¬√å (µ“√“ß∑’Ë Û-Ù)

®“°°“√»÷°…“∂÷ß§«“¡ —¡æ—π∏å¢Õß√–¥—∫°“√
 —¡º— °—¡¡—πµ√—ß ’°—∫°“√°àÕ„Àâ‡°‘¥¡–‡√Áß„π°≈ÿà¡µà“ßÊ
¢â“ßµâπ (µ“√“ß∑’Ë Ò-Ù) §à“ Excess Relative Risk
(ERR) ∑’Ë Ÿß ÿ¥∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡ªìπ§à“∑’Ë‰¥â®“°
°“√»÷°…“„π°≈ÿà¡ª√–™“°√∑’ËÕ“»—¬Õ¬Ÿà„π Ukrane ·≈–
Belarus ÷́Ëß‰¥â√—∫º≈°√–∑∫®“°Õÿ∫—µ‘¿—¬‚√ß‰øøÑ“æ≈—ßß“π
π‘«‡§≈’¬√å Chernobylˆ (Jacob et al. Úˆ) æ∫«à“
ª√–™“°√°≈ÿà¡¥—ß°≈à“«¡’§à“ excess relative risk  ”À√—∫
°“√‡°‘¥/‡ ’¬™’«‘µ¥â«¬¡–‡√ÁßµàÕ¡∏—¬√Õ¬¥å ‡ªìπ Ò¯.˘
(˘ı% CI ÒÒ.Ò-Úˆ.˜)/Gy

„π°“√»÷°…“π’ÈµàÕ‰ª®÷ß®–„™â§à“ slope factor  ”À√—∫
°“√°àÕ„Àâ‡°‘¥¡–‡√Áß®“°°—¡¡—πµ√—ß ’‡ªìπ Ò¯.˘/Gy À√◊Õ
Ò¯.˘/Sv

µ“√“ß∑’Ë Ò §à“§«“¡‡ ’Ë¬ß„π°“√‡°‘¥À√◊Õ‡ ’¬™’«‘µ¥â«¬‚√§¡–‡√Áß®“°°“√ —¡º— °—¡¡—πµ√—ß ’„π°≈ÿà¡ºŸâ√Õ¥™’«‘µ®“°√–‡∫‘¥π‘«‡§≈’¬√å
„π≠’ËªÿÉπ

solid cancer ∑ÿ°™π‘¥ .ˆÚ (.ıı, .ˆ˘) (˜) °√–‡æ“–Õ“À“√ (ªÉ«¬) .Û˜ (.Úˆ, .Ù˘) (˜)
(ªÉ«¬)
solid cancer ∑ÿ°™π‘¥ .Ù¯ (.Ù, .ı˜) (¯) °√–‡æ“–Õ“À“√ (µ“¬) .Ú¯ (.ÒÙ, .ÙÚ) (ÒÚ)
(µ“¬)
µàÕ¡πÈ”≈“¬ (ªÉ«¬) Ú.ıı (.¯˜, ı.˜Ú) (˜) ≈”‰ â„À≠à (ªÉ«¬) .ˆ˜ (.Ò, Ò.Û) (Ò)
µàÕ¡πÈ”≈“¬ (ªÉ«¬) ¯.Û (Ú.ıˆ, Ú˘.ˆ) (˘) ≈”‰ â„À≠à (µ“¬) .˜Ò (.ˆ, Ò.Ù) (ÒÒ)
À≈Õ¥Õ“À“√ (ªÉ«¬) .Û˜ (-.Ùı, Ò.ÛÒ) (Ò) ≈”‰ â„À≠à (ªÉ«¬) .ˆÙ (.ÙÚ, .˘) (˜)
À≈Õ¥Õ“À“√ (µ“¬) .˜ˆ (.Ú, Ò.ı˘) (ÒÒ) ≈”‰ â„À≠à (µ“¬) .ıÒ (.Ò˜, .˘Ù) (ÒÚ)
À≈Õ¥Õ“À“√ (ªÉ«¬) .ıÒ (.ÒÙ, .˘˘) (˜) ≈”‰ âµ√ß (ªÉ«¬) .Ò¯ (<, .Ùˆ) (˜)
À≈Õ¥Õ“À“√ (µ“¬) .ˆ˘ (.ÚÙ, Ò.Ú¯) (ÒÚ) ≈”‰ âµ√ß (µ“¬) .Ûˆ (<, .¯¯) (ÒÚ)
°√–‡æ“–Õ“À“√ (ªÉ«¬) .Û (.Ú, .ı) (Ò) µ—∫ (ªÉ«¬) .Ù¯ (.Ù, .˘ˆ) (Ò)
°√–‡æ“–Õ“À“√ (µ“¬) .ÚÙ (.Û, .ı) (ÒÒ) µ—∫ (µ“¬) .ÙÚ (.Ù, .¯Û) (ÒÒ)
µ—∫ (ªÉ«¬) .ÙÒ (.ÚÚ, .ˆÛ) (˜) °√–¥Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ Ò.ˆÙ (.Ù, Ù.ÛÒ) (˜)

‡°’Ë¬«æ—π (ªÉ«¬)
µ—∫ (µ“¬) .ıÒ (.Û, .˜ı) (ÒÚ) °√–¥Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ .¯¯ (<, Û.Û) (ÒÚ)

‡°’Ë¬«æ—π (µ“¬)
µ—∫ÕàÕπ (ªÉ«¬) .Ú˘ (<, .˜Ú) (˜) º‘«Àπ—ß (ªÉ«¬) .¯¯ (.Ù, Ò.˘) (Ò)

¡–‡√Áß §à“‡©≈’Ë¬

excess relative risk

(˘% CI) µàÕ Ò Sv

‡Õ° “√Õâ“ßÕ‘ß ¡–‡√Áß §à“‡©≈’Ë¬

excess relative risk

(˘% CI) µàÕ Ò Sv

‡Õ° “√Õâ“ßÕ‘ß
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µ—∫ÕàÕπ < (<, .ÛÛ) (ÒÚ) malignant melanoma < (<, .˜Ù) (˜)
ªÕ¥ (ªÉ«¬) Ò. (.ˆ, Ò.Ù) (Ò) malignant melanoma .Û (<, Ú.Ò) (ÒÚ)

(µ“¬)
ªÕ¥ (µ“¬) .Ù¯ (.Òˆ, .¯) (ÒÒ) non-melanoma (ªÉ«¬) Ò.ÛÛ (.¯˘, Ò.¯¯) (˜)
ªÕ¥ (ªÉ«¬) .ˆ˘ (.Ù˘, .˘Ú) (˜) ‡µâ“π¡‡æ»À≠‘ß (ªÉ«¬) Ò.˜Ù (Ò.Ò, Ú.Ú) (Ò)
ªÕ¥ (µ“¬) .¯Ù (.ı˘, Ò.ÒÒ) (ÒÚ) ‡µâ“π¡‡æ»À≠‘ß (µ“¬) Ò.Ú¯ (.ı˜, Ú.Ò) (ÒÒ)
°√–¥Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π Ò.ÙÚ (<.Ú, Ù.ı) (Ò) ‡µâ“π¡‡æ»À≠‘ß (ªÉ«¬) Ò.Ù˘ (Ò.Ò˜, Ò.¯ı) (˜)
(ªÉ«¬)
°√–¥Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π Ò.˜ (<.Ú, Û.Û) (ÒÛ) ‡µâ“π¡‡æ»À≠‘ß (µ“¬) Ò.Û˘ (.¯Û, Ú.Ò) (ÒÚ)
(µ“¬)
¡¥≈Ÿ° (ªÉ«¬) .Ò (<, .ÛÚ) (˜) °√–‡æ“–ªí  “«– (µ“¬) Ò.Ò˜ (.Ûˆ, Ú.Û) (ÒÚ)
¡¥≈Ÿ° (µ“¬) .˘ (<, .ÙÙ) (ÒÚ) ‰µ (ªÉ«¬) .Òˆ (<, .˜¯) (˜)
√—ß‰¢à (ªÉ«¬) .ˆÒ (.¯, Ò.Ûı) (˜) ‰µ (µ“¬) .Ûı (<, Ò.ıÒ) (ÒÚ)
√—ß‰¢à (µ“¬) Ò.Ò¯ (.Û˘, Ú.ÛÒ) (ÒÚ)  ¡Õß·≈–√–∫∫ª√– “∑ .ÚÚ (<, Ò.Û) (Ò)

 à«π°≈“ß (ªÉ«¬)
µàÕ¡≈Ÿ°À¡“° (ªÉ«¬) .ÒÙ (-.ˆ, Ò.) (Ò)  ¡Õß·≈–√–∫∫ª√– “∑ .ıı (.Òˆ, Ò.˜) (˜)

 à«π°≈“ß (ªÉ«¬)
µàÕ¡≈Ÿ°À¡“° (ªÉ«¬) .ÒÚ (<, .ıÒ) (˜)  ¡Õß·≈–√–∫∫ª√– “∑ Ò.Ú (.ˆ, Ú.Ò) (ÒÙ)

 à«π°≈“ß (ªÉ«¬)
µàÕ¡≈Ÿ°À¡“° (µ“¬) .Ù (<, Ò.ÛÒ) (ÒÚ)  ¡Õß·≈–√–∫∫ª√– “∑ Ú.¯ˆ (.¯Û, ˆ.˜ˆ) (ÒÚ)

 à«π°≈“ß (µ“¬)
°√–‡æ“–ªí  “«– (ªÉ«¬) .˜ˆ (.Û, Ú.Ò) (Ò) µàÕ¡∏—¬√Õ¬¥å (ªÉ«¬) Ò.ı (.ı, Ú.Ò) (Ò)
°√–‡æ“–ªí  “«– (µ“¬) .ı¯ (-.Ù, Ò.˜Ú) (ÒÒ) µàÕ¡∏—¬√Õ¬¥å (ªÉ«¬) Ò.ı˘ (Ò.Ò, Ú.Ò˘) (˜)
°√–‡æ“–ªí  “«– (ªÉ«¬) .˘Ú (.Ùˆ, Ò.ı) (˜) µàÕ¡∏—¬√Õ¬¥å (µ“¬) < (<, .ÙÚ) (ÒÚ)
Non-Hodgkinûs .¯ (<, .ˆÚ) (Òı) Multiple myeloma Ò.Òı (.ÒÚ, Û.Ú˜) (ÒÒ)
lymphoma (ªÉ«¬) (µ“¬)
Non-Hodgkins .Ò (<, .ÙÚ) (ÒÒ) ‡¡Á¥‡≈◊Õ¥¢“« (ªÉ«¬) Ù.¯Ù (Û.ı˘, ˆ.ÙÙ) (Òı)
lymphoma (µ“¬)
Hodgkinûs disease .ÙÛ (-Ò.ˆ, Û.ı) (Òı) ‡¡Á¥‡≈◊Õ¥¢“« (µ“¬) Ù.Ú (Û.Ú, ı.Úˆ) (¯)
(ªÉ«¬)
Multiple myeloma .Ú (<-.Ú, Ò.˜) (Òı)
(ªÉ«¬)

µ“√“ß∑’Ë Ò §à“§«“¡‡ ’Ë¬ß„π°“√‡°‘¥À√◊Õ‡ ’¬™’«‘µ¥â«¬‚√§¡–‡√Áß®“°°“√ —¡º— °—¡¡—πµ√—ß ’„π°≈ÿà¡ºŸâ√Õ¥™’«‘µ®“°√–‡∫‘¥π‘«‡§≈’¬√å
„π≠’ËªÿÉπ (µàÕ)

¡–‡√Áß §à“‡©≈’Ë¬

excess relative risk

(˘% CI) µàÕ Ò Sv

‡Õ° “√Õâ“ßÕ‘ß ¡–‡√Áß §à“‡©≈’Ë¬

excess relative risk

(˘% CI) µàÕ Ò Sv

‡Õ° “√Õâ“ßÕ‘ß
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µ“√“ß∑’Ë Ú §à“§«“¡‡ ’Ë¬ß„π°“√‡°‘¥À√◊Õ‡ ’¬™’«‘µ¥â«¬‚√§¡–‡√Áß®“°°“√ —¡º— °—¡¡—πµ√—ß ’„π°≈ÿà¡∑’Ë‰¥â√—∫º≈°√–∑∫®“°Õÿ∫—µ‘¿—¬
‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å Chernobyl

Ukranian Chernobyl cleanup workers Leukemia ERR Û.ÙÙ (Òˆ)
(˘ı% CI .Ù˜, ˘.˜¯)/Gy

Ukranian Chernobyl cleanup workers Chronic lymphocytic ERR Ù.˘ (Òˆ)
leukemia (˘ı% CI <, ÒÙ.ÙÒ)/Gy

Ukranian Chernobyl cleanup workers Non- chronic lymphocytic ERR Ú.˜Û (Òˆ)
leukemia (˘ı% CI <, ÒÛ.ı)/Gy

Ukranian children aged 0-5 years Leukemia RR Ú.Ù (˘ı% CI Ò.Ù, Ù.) (Ò˜)
at time of accident RR Ú.ı (˘ı% CI Ò.Ù, ı.ı)

(males)
RR Ú.ı (˘ı% CI Ò.Ú, ı.Ò)
(diagnosed Ò˘¯˜-Ò˘˘Ú)

Ukranian children aged 0-5 years Myeloid leukemia RR ı.¯ (˘ı% CI Ò.Ù, ÚÙ.ˆ) (Ò˜)
at time of accident

Chernobyl liquidators Leukemia, non-Hodgkin ERR .ˆ (Ò¯)
lymphoma, other lymphoid, (˘% CI -.Ú, Ú.Ûı)/Ò mGy
lymphatic cancers

Chernobyl liquidators Chronic lymphocytic ERR .ı (Ò¯)
leukemia (˘% CI -.Û¯, ı.˜)/Ò mGy

Hungarian population Childhood leukemia Elevated incidence rate Ú.ı% (Ò˘)
(˘ı% CI -¯.Ò%, ÒÙ.Û%)

Ukranian individuals in most heavily Thyroid cancer ERR ı.Úı (Ú)
contaminated areas (˘ı% CI Ò.˜, Ú˜.ı)/Gy

Russian Chernobyl emergency workers Thyroid cancer SIR Û.Ù˜ (˘ı% CI Ú.¯, Ù.Úı) (ÚÒ)
SIR ˆ.ˆÚ (˘ı% CI Ù.ˆÛ, ˘.˘)
worked in April-July Ò˘¯ˆ
SIR ˜.˘˜ (˘ı% CI ı.ÚÙ, ÒÒ.ıÚ)
Ò yr-latent period

Estonian and Latvian Chernobyl All cancers SIR Ò.Òı (˘ı% CI .˘¯, Ò.ÛÙ) (ÚÚ)
cleanup workers

Estonian and Latvian Chernobyl Leukemia SIR Ò.ıÛ (˘ı% CI .ˆÚ, Û.Ò˜) (ÚÚ)
cleanup workers

Estonian and Latvian Chernobyl Thyroid cancer SIR ˜.ˆ (˘ı% CI Ú.¯Ù, ÒÙ.ıı) (ÚÚ)
cleanup workers

°≈ÿà¡∑’Ë»÷°…“ ™π‘¥¢Õß¡–‡√Áß §à“∑“ß ∂‘µ‘ ‡Õ° “√Õâ“ßÕ‘ß
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µ“√“ß∑’Ë Ú §à“§«“¡‡ ’Ë¬ß„π°“√‡°‘¥À√◊Õ‡ ’¬™’«‘µ¥â«¬‚√§¡–‡√Áß®“°°“√ —¡º— °—¡¡—πµ√—ß ’„π°≈ÿà¡∑’Ë‰¥â√—∫º≈°√–∑∫®“°Õÿ∫—µ‘¿—¬
‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å Chernobyl (µàÕ)

°≈ÿà¡∑’Ë»÷°…“ ™π‘¥¢Õß¡–‡√Áß §à“∑“ß ∂‘µ‘ ‡Õ° “√Õâ“ßÕ‘ß

Estonian and Latvian Chernobyl Brain cancer SIR Ú.ÒÙ (ÚÚ)
cleanup workers (˘ı% CI Ò.˜, Û.¯Û)

Ukranian and Belarusian settlements Thyroid cancer EAR Ú.ˆˆ (ˆ)
(˘ı% CI Ú.Ò˘, Û.ÒÛ)/Ò, PY-Gy
ERR Ò¯.˘(˘ı% CI ÒÒ.Ò, Úˆ.˜)/Gy

Belarusian and Russian children Thyroid cancer OR ı.ı(˘ı% CI Û.Ò, ˘.ı)/Gy (ÚÛ)
to ¯.Ù(˘ı% CI Ù.Ò, Ò˜.Û)

Chernobyl liquidators All solid cancers SIR .¯¯(˘ı% CI .˜ˆ, Ò.Ú) (ÚÙ)
ERR .˘ı(˘ı% CI -Ò.ıÚ, Ù.Ù˘)

µ“√“ß∑’Ë Û §à“§«“¡‡ ’Ë¬ß„π°“√‡ ’¬™’«‘µ¥â«¬‚√§¡–‡√Áß∑’Ë‰¡à„™à¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«®“°°“√ —¡º— °—¡¡—πµ√—ß ’„π°≈ÿà¡æπ—°ß“π
‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å

NRRW .¯ˆ (˘ı% CI -.Ú¯, .ıÚ) (Úı)
Hanford, ORNL, Rocky Flats . (<.¯ NE) (Úˆ)
U.S. nuclear facility workers .ıˆ (˘ı% CI -Ú.Ò, Ù.ˆÙ) (Ú˜)
Three-country combined analyses -.˜ (-.Û˘, .Û) (ÚÛ)
(Canada, U.K., U.S.
Republic of Korea Ò.ˆ˘ (˘ı% CI -Ú.˜, ¯.ÚÒ) √«¡¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« (Ú¯)
Japan SMR .˘¯ (˘ı% CI .˘Û, Ò.Ù) √«¡¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« (Ú˘)
Hanford -. (<, Ò.˘) (Û)
Oak Ridge Y-10, X-12 Ò.Ùı (˘ı% CI .Òı, Û.Ù¯) √«¡¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« (ÛÒ)
Rocky Flats < (<, ) (Úˆ)
AEA .¯ (˘ı% CI -Ò., Û.Ò) (ÛÚ)
AWE ˜.ˆ (˘ı% CI .Ù, Òı.Û) (ÛÛ)
Capenhurst -Ò.Û (<, Ú.Ù) ‡©æ“–‡æ»™“¬ (ÛÙ)
Sellafield .ÒÒ (-.Ù, .¯) (Ûı)
Springfields .ˆÙ (-.˘ı, Ú.˜) ‡©æ“–‡æ»™“¬ (Ûˆ)
AECL .Ù˘ (-.ˆ¯, Ú.Ò˜) (Û˜)
Canadian NDR Û. (Ò.Ò, Ù.¯) (Û¯)
Canadian nuclear workers Ú.¯ (˘ı% CI -.Û¯, ˜.ÒÛ) (Û˘)
Combined UK nuclear industry workforce -.Ú (˘ı% CI -.ı, .ˆ) (Ù, ÙÒ)

°≈ÿà¡∑’Ë»÷°…“ §à“‡©≈’Ë¬ excess relative risk (˘% CI) ‡Õ° “√Õâ“ßÕ‘ß

 µàÕ Ò Sv



 . ∏√√¡»“ µ√å‡«™ “√ ªï∑’Ë ÒÒ ©∫—∫∑’Ë Ú ª√–®”‡¥◊Õπ‡¡…“¬π-¡‘∂ÿπ“¬π ÚııÙ188

µ“√“ß∑’Ë Ù §à“§«“¡‡ ’Ë¬ß„π°“√‡ ’¬™’«‘µ¥â«¬¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« ¬°‡«âπ Chronic lymphocytic leukemia ®“°°“√ —¡º— 
°—¡¡—πµ√—ß ’„π°≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å

Hanford -Ò.Ò (<, Û.) (Û)
ORNL ˆ.Ù (-ÒÒ.Ú, ÚÙ.) (ÙÚ)
UKAEA -Ù.Ú (-ı.˜, Ú.ˆ) (ÛÚ)
Capenhurst -Ò.Ú˜ (<, Ú.˜ı) ‡©æ“–‡æ»™“¬ (ÛÙ)
Sellafield Ò.ˆ (˘ı% CI Ò.-Ú.Ú) „π≈Ÿ°¢Õß§πß“π™“¬ (ÙÛ)
Sellafield ÒÛ.˘Ú (Ò.˘Ù, ˜.ıÚ) (Ûı)
Springfields -Ò.¯˘ (<-Ò.˘˜, ÒÛ.Ò) ‡©æ“–‡æ»™“¬ (Ûˆ)
AECL Ò˘. (.ÒÙ, ÒÒÛ) (Û˜)
Canadian NDR .Ù (-Ù.˘, ı.˜) (Û¯)
Canadian nuclear workers ıÚ.ı (˘ı% CI .ÚÒ, Ú˘Ò) (Û˘)
Combined UK nuclear workers Ù.Ò¯ (˘ı% CI .Ù, ÒÛ.Ù) (Ù, ÙÒ)
NRRW Ú.ıı (-.ÛÚ, ˜.Òˆ) (Úı)
Hanford, ORNL, Rocky Flats -Ò. (˘ı% CI <, Ú.Ú) (Úˆ)
U.S. nuclear facility workers ˆ.˘Ú/Ò mSv (ÙÙ)
Multiple myeloma
U.S. nuclear facility workers ı.ˆ˜ (˘ı% CI -Ú.ıˆ, Û.Ù) (Ú˜)
Three-country combined analyses Ú.Ò¯ (.ÒÛ, -ı.˜) (Ùı)

°≈ÿà¡∑’Ë»÷°…“ §à“‡©≈’Ë¬ excess relative risk (˘% CI) ‡Õ° “√Õâ“ßÕ‘ß

 µàÕ Ò Sv

°“√ª√–‡¡‘π√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’

(Exposure Assessment)

§à“√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’„π°“√»÷°…“π’È‰¥â¡“
®“°°“√µ√«®«—¥·≈–°“√ª√–¡“≥§à“®“°°“√»÷°…“∑’Ë¥”‡π‘π°“√
„π°≈ÿà¡∑’Ë‰¥â√—∫º≈°√–∑∫®“°Õÿ∫—µ‘¿—¬‚√ß‰øøÑ“æ≈—ßß“π
π‘«‡§≈’¬√å Chernobyl ·≈–°≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“æ≈—ßß“π
π‘«‡§≈’¬√å ‰¥âπ”¡“§”π«≥À“§à“√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’
µàÕ«—π µ“¡µ“√“ß∑’Ë ı µàÕ‰ªπ’È

§à “√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’ Ÿß ÿ¥µàÕ«—π
(Maximum daily dose) ∑’Ë®–„™â„π°“√ª√–‡¡‘π§«“¡
‡ ’Ë¬ß°“√‡°‘¥‚√§∑’Ë‰¡à„™à¡–‡√Áß®“°°“√ —¡º— °—¡¡—πµ√—ß ’
®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√åµàÕ‰ª ºŸâ«‘®—¬‡≈◊Õ°®“°§à“
√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’µàÕ«—π∑’Ë Ÿß∑’Ë ÿ¥„π·µà≈–°≈ÿà¡
„πµ“√“ß∑’Ë ı ‰¥â§à“ Maximum daily dose ‡ªìπ¥—ßµ“√“ß
∑’Ë ˆ µàÕ‰ªπ’È
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°≈ÿà¡‡¥Á°∑’ËÕ“»—¬Õ¬Ÿà„π Ukraine ¿“¬À≈—ßÕÿ∫—µ‘¿—¬ Chernobyl Ù.ı-ÒÒ mSv ÒÚ.Û-Ú˜ˆ.˜ µSv (Ùˆ)
Chernobyl recovery operation workers (Ò˘¯ˆ-Ò˘¯˘) Ùˆ mGy ÒÚˆ µGy (Ù˜-Ù˘)
Belarus ˘Ú mGy ÚıÚ µGy
Russian Federation Ukraine ÒÚˆ mGy ÚÙı µGy

°≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å (ı)
Ò˘˜ı-Ò˘˜˘ Ù.Ò mSv ÒÒ.Ú µSv
Ò˘¯-Ò˘¯Ù Û.ı mSv ˘.ˆ µSv
Ò˘¯ı-Ò˘¯˘ Ú.ı mSv ˆ.¯ µSv

°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà√Õ∫‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å .˜Û mSv .Ú µSv (Ù)

µ“√“ß∑’Ë ı §à“√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å„π°≈ÿà¡µà“ßÊ

°≈ÿà¡∑’Ë»÷°…“ §à“√–¥—∫°“√ —¡º—  §à“√–¥—∫°“√ —¡º—  ‡Õ° “√Õâ“ßÕ‘ß

°—¡¡—πµ√—ß ’µàÕªï °—¡¡—πµ√—ß ’µàÕ«—π

°≈ÿà¡ª√–™“™π∑’ËÕ¬Ÿà‚¥¬√Õ∫¿“¬À≈—ß‡°‘¥Õÿ∫—µ‘¿—¬‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å Ú˜ˆ.˜ µSv (Ùˆ)
°≈ÿà¡°Ÿâ¿—¬¿“¬À≈—ß‡°‘¥Õÿ∫—µ‘¿—¬‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å ÚıÚ µGy (Ù˜-Ù˘)
°≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å ÒÒ.Ú µSv (ı)
°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà√Õ∫‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å .Ú µSv (Ù)

µ“√“ß∑’Ë ˆ §à“√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’ Ÿß ÿ¥µàÕ«—π (Maximum daily dose) „π°≈ÿà¡µà“ßÊ

°≈ÿà¡∑’Ë»÷°…“ §à“√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’ ‡Õ° “√Õâ“ßÕ‘ß

 Ÿß ÿ¥µàÕ«—π

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß°“√‡°‘¥¡–‡√Áß®“°°“√ —¡º— 

°—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å

(Cancer risk characterization)

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß°“√‡°‘¥‚√§¡–‡√Áß®“°°“√
 —¡º— °—¡¡—πµ√—ß ’ ª√–‡¡‘π®“° Ÿµ√ ¥—ßµàÕ‰ªπ’È

Cancer risk = slope factor x lifetime average dose

∑—Èßπ’È Õ“»—¬§à“ slope factor  ”À√—∫°“√°àÕ„Àâ‡°‘¥
¡–‡√Áß®“°°—¡¡—πµ√—ß ’∑’Ë‰¥â®“°°“√ª√–‡¡‘π„π à«π¢Õß°“√
ª√–‡¡‘π§«“¡ —¡æ—π∏å¢Õß√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’°—∫
º≈°√–∑∫µàÕ ÿ¢¿“æ¢â“ßµâπ ÷́Ëß‰¥â§à“‡ªìπ Ò¯.˘/Gy À√◊Õ
Ò¯.˘/Sv   ”À√—∫§à“ lifetime average dose „™â§à“√–¥—∫
°“√ —¡º— °—¡¡—πµ√—ß ’µàÕªï∑’Ë¡“°∑’Ë ÿ¥¢Õß·µà≈–°≈ÿà¡„πµ“√“ß

ˆ ¡“§Ÿ≥¥â«¬√–¬–‡«≈“∑’Ë‰¥â√—∫ —¡º—   ”À√—∫°≈ÿà¡æπ—°ß“π
‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å„™â§à“√–¬–‡«≈“°“√∑”ß“π Ù ªï
·≈–°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà√Õ∫‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å„™â§à“
√–¬–‡«≈“ ˆ ªï ®“°°“√§”π«≥§à“§«“¡‡ ’Ë¬ß°“√‡°‘¥
¡–‡√Áß°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å
„π°≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√åæ∫‰¥â§à“§«“¡
‡ ’Ë¬ß‡ªìπ Û.Ò ÷́ËßÀ¡“¬∂÷ß¡’‚Õ°“ ‡°‘¥¡–‡√Áß Û.Ò ‡∑à“¡“°
°«à“§π∑—Ë«‰ª (µ“√“ß∑’Ë ˜) ·≈–°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà√Õ∫
‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“§«“¡‡ ’Ë¬ß®“°°“√‡°‘¥¡–‡√Áß®“°
°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å .¯
‡∑à“¡“°°«à“§π∑—Ë«‰ª (µ“√“ß∑’Ë ˜) ´÷Ëß§à“§«“¡‡ ’Ë¬ß°“√
‡°‘¥¡–‡√Áß¢Õß∑—Èß Õß°≈ÿà¡ Ÿß°«à“§à“°“√‡°‘¥¡–‡√Áß„π§π
ª°µ‘∑—Ë«‰ª∑’Ë‰¡à‰¥â —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“π
π‘«‡§≈’¬√å
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«‘‡§√“–Àå·≈– √ÿªº≈°“√»÷°…“

®“°°“√»÷°…“ª√–‡¡‘π§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥¡–‡√Áß
®“°°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å
‚¥¬„™â·∫∫®”≈Õß°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ßµàÕ ÿ¢¿“æ Ù ¢—ÈπµÕπ
¢Õß U.S. National Academy of Sciences æ∫«à“
°—¡¡—πµ√—ß ’ “¡“√∂°àÕ„Àâ‡°‘¥¡–‡√ÁßÀ≈“¬™π‘¥ ®“°°“√
ª√–‡¡‘π§«“¡ —¡æ—π∏å¢Õß√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’°—∫
º≈°√–∑∫µàÕ ÿ¢¿“æ‰¥â§à“ slope factor  ”À√—∫°“√°àÕ„Àâ
‡°‘¥¡–‡√Áß®“°°—¡¡—πµ√—ß ’‡ªìπ Ò¯.˘/Gy À√◊Õ Ò¯.˘/Sv
®“°°“√ª√–‡¡‘π√–¥—∫°“√ —¡º— °—¡¡—πµ√—ß ’‰¥â§à“√–¥—∫°“√
 —¡º— °—¡¡—πµ√—ß ’ Ÿß ÿ¥µàÕ«—π (Maximum daily dose)
 ”À√—∫°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà‚¥¬√Õ∫¿“¬À≈—ß‡°‘¥Õÿ∫—µ‘¿—¬‚√ß
‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“‡ªìπ Ú˜ˆ.˜ µSv °≈ÿà¡°Ÿâ¿—¬¿“¬
À≈—ß‡°‘¥Õÿ∫—µ‘¿—¬‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“‡ªìπ ÚıÚ µGy
°≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“‡ªìπ ÒÒ.Ú µSv ·≈–
°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà√Õ∫‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å¡’§à“‡ªìπ .Ú µSv
·≈–®“°°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß°“√‡°‘¥‚√§¡–‡√Áß®“°°“√
 —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√åæ∫«à“ °≈ÿà¡
æπ—°ß“π‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å¡’‚Õ°“ ‡°‘¥¡–‡√Áß Û.Ò
‡∑à“¡“°°«à“§π∑—Ë«‰ª ·≈–°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà√Õ∫‚√ß‰øøÑ“
æ≈—ßπ‘«‡§≈’¬√å¡’§à“§«“¡‡ ’Ë¬ß®“°°“√‡°‘¥¡–‡√Áß®“°°“√
 —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å .¯ ‡∑à“
¡“°°«à“§π∑—Ë«‰ª

®“°°“√‡ª√’¬∫‡∑’¬∫°—∫°“√»÷°…“Õ◊ËπÊ æ∫«à“
‰¡à¡’°“√»÷°…“Õ◊Ëπ∑’Ë„™â«‘∏’°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß‡™àπ‡¥’¬«°—∫

°“√»÷°…“™‘Èππ’È  ”À√—∫°“√»÷°…“√–¥—∫π“π“™“µ‘¢Õß∑—Èß
Õß§å°“√Õπ“¡—¬‚≈°ıÒ  Àª√–™“™“µ‘Ù, ı, ı U.S.
National Research CouncilıÚ, ıÛ ·≈– U.S. Agency
for Toxic Substances and Disease Registry  ASTDRÛ

´÷Ëß„™â«‘∏’°“√ª√–‡¡‘π·≈–·∫∫®”≈Õß∑’Ë·µ°µà“ß°—π‰ª µà“ßæ∫«à“
°“√‰¥â√—∫ —¡º— °—¡¡—πµ√—ß ’°àÕ„Àâ‡°‘¥¡–‡√ÁßÕ¬à“ß™—¥‡®π

¢âÕ®”°—¥¢Õß°“√»÷°…“π’È¢÷ÈπÕ¬Ÿà°—∫¢âÕ ¡¡µ‘∞“π
 ”À√—∫°“√ª√–‡¡‘π„π¢—ÈπµÕπµà“ßÊ ÷́Ëß¡ÿàß‡πâπ°“√ª√–‡¡‘π
‡æ◊ËÕæ‘∑—°…å ÿ¢¿“æ¢ÕßºŸâ∑’Ë∑”ß“π·≈–ª√–™“™π√Õ∫‚√ßß“π
¥—ßπ—Èπ§à“∑’Ëª√–‡¡‘π‰¥â®÷ß‡ªìπ§à“∑’Ë§àÕπ¢â“ßÕπÿ√—°…åπ‘¬¡ °≈à“«
§◊Õ‡ªìπ§à“∑’Ë‡ªìπ‚Õ°“ ‡ ’Ë¬ß Ÿß ÿ¥∑’Ë·µà≈–°≈ÿà¡¡’‚Õ°“ ‡°‘¥
¡–‡√Áß‰¥â ´÷Ëß„π¢âÕ‡∑Á®®√‘ßÕ“®‡°‘¥¡–‡√Áß‰¥âπâÕ¬°«à“§«“¡
‡ ’Ë¬ß∑’Ëª√–‡¡‘π‰¥â πÕ°®“°π’È °“√»÷°…“§√—Èßπ’È‡ªìπ°“√
ª√–‡¡‘π‚¥¬Õ“»—¬·∫∫®”≈Õß·∫∫ßà“¬Ê ‰¡à‰¥â´—∫´âÕπ
‡π◊ËÕß®“° ¢âÕ®”°—¥¥â“πß∫ª√–¡“≥·≈–‡«≈“  ”À√—∫°“√
»÷°…“µàÕ‰ªÕ“®¥”‡π‘π°“√ª√–‡¡‘π‚¥¬Õ“»—¬·∫∫®”≈Õß´÷Ëß
¡’§«“¡´—∫´âÕπ¡“°¢÷Èπ ¢âÕ‡ πÕ·π–®“°°“√»÷°…“§√—Èßπ’È„π
‡™‘ßπ‚¬∫“¬· ¥ß„Àâ‡ÀÁπ«à“§«√¡’°“√æ‘®“√≥“À“·π«∑“ß
ªÑÕß°—π°“√‡°‘¥‚√§¡–‡√Áß„π°≈ÿà¡µà“ßÊ ∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â®“°
°“√°àÕµ—Èß‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å„πÕπ“§µ

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬™‘Èππ’È‰¥â√—∫∑ÿπ π—∫ πÿπ°“√«‘®—¬®“°
°Õß∑ÿπ«‘®—¬ ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å ª√–®”ªïß∫ª√–¡“≥
ÚııÚ

µ“√“ß∑’Ë ˜ §à“§«“¡‡ ’Ë¬ß°“√‡°‘¥¡–‡√Áß (Cancer risk) ®“°°“√ —¡º— °—¡¡—πµ√—ß ’®“°‚√ß‰øøÑ“æ≈—ßß“ππ‘«‡§≈’¬√å

°≈ÿà¡æπ—°ß“π‚√ß‰øøÑ“ Ò¯.˘/Gy (Sv) Ù.Ò mSv Ù Û.Ò
æ≈—ßπ‘«‡§≈’¬√å
°≈ÿà¡ºŸâ∑’ËÕ“»—¬Õ¬Ÿà√Õ∫ Ò¯.˘/Gy (Sv) .˜Û mSv ˆ .¯
‚√ß‰øøÑ“æ≈—ßπ‘«‡§≈’¬√å

°≈ÿà¡∑’Ë»÷°…“ Slope factor §à“√–¥—∫°“√ —¡º— 

°—¡¡—πµ√—ß ’µàÕªï

√–¬–‡«≈“∑’Ë‰¥â√—∫ —¡º— 

(ªï)

§à“§«“¡‡ ’Ë¬ß

°“√‡°‘¥¡–‡√Áß

(Cancer risk)
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Abstract

Assessment on cancer risk from exposure to ionizing radiation of nuclear power plant

Surasak Buranatrevedh
Department of Community and Family Medicine, Faculty of Medicine, Thammasat University

The U.S. National Academy of Sciencesû four steps of health risk assessment were used to do quantitative

cancer risk assessment from exposure to ionizing radiation of nuclear power plant. Ionizing radiation could cause

several cancers. From dose-response assessment, slope factor for cancer from ionizing radiation was 18.9/Gy or

18.9/Sv. From exposure assessment, the maximum daily dose of population lived near nuclear power plant accident

was 276.7 µSv/day. The maximum daily dose of nuclear power plant recovery operations workers was 252 µGy/

day. The maximum daily dose of nuclear power plant workers was 11.2 µSv/day. The maximum daily dose of

population lived near nuclear power plant was 0.2 µSv/day. Cancer risk from exposure to ionizing radiation of

nuclear power plant among nuclear power plant workers was 3.1 times more than general population. Cancer risk

from exposure to ionizing radiation of nuclear power plant among population lived near nuclear power plant was

0.08 times more than general population.

Key words: Cancer risk from nuclear power plant


