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ĲŏƛİĹĹĸňĸ Ĵ.Ń.ĪĹ.įĴ.ĶĴėĺī ĶĴĮĹŃŇĝėŏĹ

œĴĭĸƞĹņİňĪĽŊĭĸň ĭİ. 003 
ıĹņĞşň Ĵİ. ıĥŊİŇīŊŁįƛňĭŋŚ 

ĲŃ.ėĭŀ.Ĵİ.

ėňĹľŌėĿň (ėşňŒįŊĪ įĴĭ., ĽĴķ. ĹŎƚįĭŋŚ 23)
Å2543 ŁĻŇėŀŏīĹŀƚĝĭňĝŃňėňľ ĹĹ.ľŀĴ. ĹŎƚįĭŋŚ 229
Å2540-2546œĴĭĸľňŀīĹİŇĩħŊī ĽŊĭĸňĻŇĸœĴĭĸľňŀīĹƞĴĹņķĝėŎĤŒėĻƛň ĭİ. ķ.ķŁŊĪĻ
Å2547-2550ıĹņėňľįŋĸİŇīĹŔĚĹĝėňĹŃİĹķœĴĭĸƞĲŏƛŒĠŋŚĸĽĠňģ ŀňĘňĹņİňĪĽŊĭĸňĶňĚŀįňķ ėŃĝĹņİňĪĽŊĭĸň (FETP) ėĹķĚĽİĚŎķŔĹĚ ŀĮ.
Å2550-2551ŀňĮňĹĩŀŎĘľňŀīĹķŁňİŇĩħŊī ĚĩņŀňĮňĹĩŀŎĘľňŀīĹƞ ķ.ķŁŊĪĻ 

ĽŎĨŊİŇīĹœĴĭĸƞĲŏƛŒĠŋŚĸĽĠňģŀňĘňŒĽĠľňŀīĹƞıƖŃĝėŇį œĘįĝĹņİňĪĽŊĭĸň œĴĭĸŀĶň
Å2551 ŁĻŇėŀŏīĹĠŇśįįňĸĴŇį ŒŁĻƚňœĴĭĸƞ ĹĹ.ŀĹ.Ĵİ. ĹŎƚįĭŋŚ 54
Å2559-2561ıĹŇĠģňĪŎĿĤŋİŇĩħŊī (ŃňĸŎĹľňŀīĹƞŒĘīĹƛŃį) ĚĩņŒĽĠľňŀīĹƞŒĘīĹƛŃį ķ.ķŁŊĪĻ
Å2567 ŁĻŇėŀŏīĹėňĹİĹŊŁňĹĚĽňķķŇŚįĚĝėňĹĭŇĴİė ĹĹ.ŀĮ.ĭİ. ĠŎĪĭŋŚ 1 (ĲĻėňĹľŌėĿňĪŋŒĸŋŚĸķ)
Å2568 ŁĻŇėŀŏīĹėňĹİĹŊŁňĹŔĹĝĴĸňİňĻ ĚĩņœĴĭĸľňŀīĹƞŔĹĝĴĸňİňĻĹňķňĮŊİĪŋ ķ.ķŁŊĪĻ ĹŎƚįĭŋŚ 54

ıĹņĽŇīŊĹŇİĹňĠėňĹ
Å2546-2548Ĺ.ī.-Ĺ.ĭ.įňĸœĴĭĸƞ ĹƛŃĸ İė.Ġ.ĴŇį 112Ġ. 1ĹŃ.
Å2551-2563 Ĺ.Ń.-Ĵ.ĭ.ŃňĞňĹĸƞĶňĚĽŊĠňĞŎĻĠŋĽĽŊĭĸň ėľ.ĽĴķ. 
Å2563-2565Ĵ.ĭ. ıĹņĞşňėŃĝ ėŀĽı.Ĵİ. ĹĹė.Łį.œĲįėĚĽİĚŎķŔĹĚīŊĪīƚŃ ėŀĽı.Ĵİ.
Å2565 Ůī.Ě. 2568Ĵ.Ń.ıĹņĞşň Ĵİ. ĠĹė.ėŀĽı.Ĵİ. 
Åī.Ě.2568 ŮıƠĞĞŎİŇį Ĵ.Ń.ıĹņĞşň Ĵİ. ıĥŊİŇīŊŁįƛňĭŋŚ ĲŃ.ėĭŀ.Ĵİ.

ĚĽňķŒĠŋŚĸĽĠňģ/ıĹņŀİėňĹĩƞėňĹĭşňĝňį
Å2546 įňĸœĴĭĸƞ ėėĻ.ğė.ıĥŊİŇīŊėňĹŒĴōŚŃķįŎĿĸĮĹĹķ 976 Ŗĭĸ/ŃŊĹŇė ĲĻŇĪ 1
Å2552 ĲŏƛĹƚĽķĽŊĞŇĸœĻņĴŇĨįňĹņİİėňĹŒĳƖňĹņĽŇĝėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃįŕįĭŁňĹėŃĝıĹņĞşňėňĹ ŔĪĸ ĶĭĠ.ėľ.ĽĴķ.
Å2564 - 2565 ĚĩņĭşňĝňįľŏįĸƞİĹŊŁňĹŀĬňįėňĹĩƞŔĹĚŔĚĽŊĪ 19 (ľİĚ.19) ĭİ. 
Å2551-ıƠĞĞŎİŇį  ĲŏƛŀŃİŀĽįŔĹĚŁĻŇė; ŔĹĚīŊĪīƚŃįşňŔĪĸœķĻĝ, ŔĹĚīŊĪŒĠōśŃŖĽĹŇŀĹņİİĭňĝŒĪŊįŁňĸŕĞœĻņĹņİİĭňĝŒĪŊįŃňŁňĹ, 
                           ŔĹĚīŊĪŒĠōśŃŃŎİŇīŊŕŁķƚŃŎİŇīŊġşśň 
Å2561 -ıƠĞĞŎİŇį  ŃĞ.ĭŋŚıĹŌėĿňŔĚĹĝėňĹŃİĹķœĴĭĸƞŁŇĽŁįƛňĭŋķœĻņįŇėĽŊĠňėňĹĹņİňĪĽŊĭĸňĶňĚŀįňķ (FEMT) ėĹķĚĽİĚŎķŔĹĚ ŀĮ. 
Å2562-ıƠĞĞŎİŇį  ĚĩņĭşňĝňįĴŇĨįňĹņİİėňĹİĹŊŁňĹĞŇĪėňĹĘƛŃķŏĻĪƛňįĽŇĚġŋį ŀĬňİŇįĽŇĚġŋįœŁƚĝĠňīŊ 
Å2563 -ıƠĞĞŎİŇį  ŒĞƛňĴįŇėĝňįĚĽİĚŎķŔĹĚīŊĪīƚŃ īňķ Ĵ.Ĺ.İ.ŔĹĚīŊĪīƚŃ Ĵ.ľ. 2558ıĹņĞşň Ĵİ.
Å2567-ıƠĞĞŎİŇį  ĚĩņŃįŎėĹĹķėňĹĭşňĝňįŒĴōŚŃĴŇĨįňĹņİİėňĹıƖŃĝėŇįœĻņĚĽİĚŎķŔĹĚīŊĪŒĠōśŃŕįŔĹĝĴĸňİňĻ (ĚĩņĭşňĝňįĭŋŚ 1)  

ĚĩņŃįŎėĹĹķėňĹĪƛňįėňĹıƖŃĝėŇįœĻņĚĽİĚŎķŔĹĚīŊĪŒĠōśŃŕįŔĹĝĴĸňİňĻ Ķňĸŕīƛ Ěėė.ŔĹĚīŊĪīƚŃœŁƚĝĠňīŊ



ųėňĹıƖŃĝėŇįĚĽİĚŎķŔĹĚ īƛŃĝŕĠƛŁĻŇėĽŊĠň ŖķƚŕĠƛĚĽňķĹŏƛŀŌė           

ĭŋŚŀşňĚŇģīƛŃĝĹŏƛŔĹĚ ŒĘƛňŕĞĽŊĮŋ ėşňŁįĪķňīĹėňĹĭŋŚĞşňŒĴňņŒĞňņĞĝ  œĻņīŃİŔīƛ

ŀĬňįėňĹĩƞŕŁƛĭŇįĭƚĽĝĭŋŹ

ĞŌĝĞņŒėŊĪĲĻŀŇķĺĭĮŊŞŕįĝňį ĪƛňįŒĽĠėĹĹķıƖŃĝėŇįīňķīƛŃĝėňĹŴ

Heat-related illness byCol.Bhophkrit 4

Ĵ.Ń.ĶĴėĺī ĶĴĮĹŃŇĝėŏĹ  œĴĭĸƞĹņİňĪĽŊĭĸň Ĵİ.



ųŃŎİŇīŊėňĹĩƞŒėŊĪėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃį

*ķŋĭŁňĹŕŁķƚĭŋŚŒĞřİıƕĽĸĞňėĚĽňķĹƛŃįŕįĭŎėıĹņŒĶĭĹĽķėŇį <10% ŔĪĸŒğĴňņ
ŒėĹřĝœĪĪ  īņĚĹŊĽœĪĪ ĻķœĪĪ (<5%) œĻņ ŔĹĚŒĴĻŋĸĚĽňķĹƛŃįœĻņŔĹĚĻķĹƛŃį  (<1%)

ŒĽĠľňŀīĹƞ
ıƖŃĝėŇį

ŕįėňĹĳƓėĭŁňĹŕŁķƚīƛŃĝįƛŃĸĭŋŚŀŎĪ*Ŵ
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Ĵ.Ń.ĶĴėĺī ĶĴĮĹŃŇĝėŏĹ  œĴĭĸƞĹņİňĪĽŊĭĸň ĭİ.



1. ĹņİňĪĽŊĭĸňĘŃĝėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃįœĻņėňĹıƖŃĝėŇį

2. ėňĹĹņİňĸĚĽňķĹƛŃįĘŃĝĹƚňĝėňĸ

3. ŀĹŋĹĽŊĭĸňĘŃĝėňĹŃŃėėşňĻŇĝėňĸėĻňĝœĞƛĝ

4. ıƠĞĞŇĸŒŀŋŚĸĝīƚŃėňĹİňĪŒĞřİĞňėĚĽňķĹƛŃį

5. ıĹņŒĶĭĘŃĝėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃį

6. ŁĻŇėėňĹĞŇĪėňĹŒĴōŚŃėňĹıƖŃĝėŇįėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃį

ŁŇĽĘƛŃėňĹŒĹŋĸįĹŏƛ
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įŊĸňķĹņİňĪĽŊĭĸň

ėňĹėĹņĞňĸĘŃĝŔĹĚ
(Distribution: Person Time Place)

ėňĹŒėŊĪŔĹĚ

ėňĹĚĽİĚŎķŔĹĚ

ıĹņĠňėĹĞşňŒĴňņ

ıƠĞĞŇĸŀňŒŁīŎ (ıƠĞĞŇĸŒŀŋŚĸĝ)

(Determinant: Host Agent Environment)

Åȡȣș̭ ɷAge)

Åȧȝȁ ɷSex)

ÅȔ̌ǬȘȉȦȄȣȐȝ̌ȆȌ̭Ǭȍȍȇ 
ɷGenotype)

ÅȕǭȣȆṷ̏ǻǮȣȝ ɷHeath 
status); ȫȍǿȗȍȦȎ̦ȣȃ̌ȏ 
ȕǭȣȆȦǮ̯ȇ̞ǿ̭̐ȇǬ̌Ȇȫȍǿ

Åȝǯȃ̞Ǭȍȍȇṷ̏ǻǮȣȝ 
ɷBehavior)

ÅǮȣȏȦȫǮǽȆȣǬȣȍ 
ɷNutritional status)



ŃĝĚƞıĹņėŃİŀňķŒŀƛňĭňĝĹņİňĪĽŊĭĸňĘŃĝėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃį

× ȇȣȃȍǬȣȍȗ̒ȡȐǬ̌Ȇ/Ǭȣȍȍ̌ǬȘȣǬȣȍȖȣȂȧƠ̑ȖȎȣǬǿȏȣȇȍ̐ȡȆ
× ȨȚȆǬȣȍȂ̤̏ȇȆ̦̑ȣ ɷHydration plan) ȧȝ̤̏ȡǬȣȍȗȍ̌Ȗȕ̠ȗ̍ȕȣȏȦ
× Ǭȣȍȧǻ̐ȣǭ̢ȐȆ̦̑ȣȂ̤̏ȇȩȂ̐ȃȔȡȂȧȏȔȣ ȍȏȂȧơ̏ȏ
× ǬȣȍȨȃ̎ȐǬȣșȪȆǬȣȍț̣Ǭ
× ǬȣȍȂ̤̏ȇȧǿȍ̤̏ȡȐȂ̤̏ȇȧǬṲ̏ȡȨȍ̎ȕ̦ȣȞȍ̌ȖȡȡǬǬ̦ȣȔ̌ȐǬȣș ɷORTɸ
× ȍ̯ȗȨȖȖǬȣȍț̣Ǭ ɷȨȂȂȍ̐ȡȆ ʬʭ ȡȖȍȇɮ ȨȂȂȍ̎ȇ ʬʭ ț̣Ǭɸ
× ȫȗȍȨǬȍȇǬȣȍȕȍ̐ȣȐǿȏȣȇǿ̭̐Ȇǽ̞ȆǬ̌Ȗǿȏȣȇȍ̐ȡȆ
× ȆȫșȖȣșǬȣȍț̣Ǭɯ ȍȗȎɩɯ Ǭ̞ȎǬȍȍȇǬȣȍț̣Ǭɯ ȧȏȔȣȝ̌ǬȨȔȦȆȡȆȞȔ̌Ȗ
× ǬȣȍȡȡǬǬȣșȖȍ̞Ȟȣȍɯ ǬȣȍȔȐȫȄȘ
× Ǭȣȍȧȝ̞̏ȇǬȣȍȞḙ̑Ȇȧȏ̠șȆɯǭ̎ȣșȧȄȡȣǬȣȁȪȆȄ̠̏ȝ̌Ǭ ȧǽ̎Ȇ ȧȝ̞̏ȇȝ̌ȂȔȇ Ȫǽ̐ȝ̌ȂȔȇȂ̯ȂȡȣǬȣȁ

× ȡ̭ȉȞǮ̯ȇ̞ȡȣǬȣȁ ɷȔȇȝ̌Ȃȍ̐ȡȆɸ 
× Ȕ̌ǬȘȉȦǿȏȣȇȍ̐ȡȆ ɷȩȡǿȏȣȇȍ̐ȡȆ ȨȕȐȨȂȂɸ
× ǬȣȍȨȚ̎ȍ̌Ȑȕ̠ ǬȣȍȆ̦ȣǿȏȣȇȍ̐ȡȆ ȨȔȦ Ǭȣȍȝȣǿȏȣȇȍ̐ȡȆ
× ǬȣȍȧȚȣȚȔȣǹȪȆȍ̎ȣȐǬȣșȎȣǬǬȣȍȍ̌ȖȗȍȦȄȣȆȞȍ̤ȡȂ̤̏ȇȧǿȍ̤̏ȡȐȂ̤̏ȇ
Ȅ̠̏ȇ̠Ȇ̦̑ȣȃȣȔȕ̯Ȑ

× Ȕ̌ǬȘȉȦȄȣȐǬȣșǮȣȝǻȡȐȕǭȣȆȄ̠̏ț̣ǬɯȡȡǬǬ̦ȣȔ̌ȐǬȣș 
ȫȍȐȆȡȆ Ȟ̐ȡȐȡȖȍȇ

× ǿȏȣȇǽ̤̑Ȇȕ̌ȇȝ̌ȄȌ̘ȪȆȡȣǬȣȁ
× ȡ̭ȉȞǮ̯ȇ̞ ȨȔȦȂ̌ǽȆ̠ǿȏȣȇȍ̐ȡȆȪȆȕ̞̏ȐȨȏȂȔ̐ȡȇ
× Ǭȣȍǭ̎ȣșȧȄȡȣǬȣȁɯ ǬȣȍȞḙ̑Ȇȧȏ̠șȆȡȣǬȣȁȪȆȕǭȣȆȄ̠̏ȪȂʏ
× ȍȦșȦȧȏȔȣȄ̠̏ȡș̯̎ȪȆȕǭȣȆȄ̠̏ȪȂʏ
× ȗȍȦȧǮȄȝ̤̑ȆȚ̞ȏȄ̠̏ȇ̠ǬȣȍȨȚ̎ȍ̌Ȑȕ̠ ȨȔȦǬȣȍȆ̦ȣǿȏȣȇȍ̐ȡȆ ȧǽ̎Ȇ 
ȕȆȣȇȞǹ̐ȣ < ǿȡȆǬȍ̠ȃ

× ȍ̎ȇȧȐȣȃ̐Ȇȩȇ̐ɯȡȣǿȣȍ Ȟȍ̤ȡ ȇ̎ȣȆǬȍȡȐȨȕȐ

×ȡȣș̭ ɷȧȂ̛ǬȧƯ̏Ǭ ȨȔȦ Ț̯̐ȕ̯Ȑȡȣș̭ɸ 
×ȍȦȂ̌Ȗǿȏȣȇǿ̭̐Ȇǽ̞ȆǬ̌Ȗǿȏȣȇȍ̐ȡȆȨȔȦȗȍȦȕ̞ȄȌ̞ǮȣȝǻȡȐǬȣȍȞȔ̌̏ȐȧȞȐ̤̏ȡ
×ȍȦȂ̌ȖǿȏȣȇȜ̟ȃǻȡȐȍ̎ȣȐǬȣș ɷǿȏȣȇȕȇ̦̏ȣȧȕȇȡȪȆǬȣȍȡȡǬǬ̦ȣȔ̌ȐǬȣșɸ
×Ȃ̌ǽȆ̠ȇȏȔǬȣș ɷȆȆɩȃ̌ȏ ȨȔȦ ȕ̎ȏȆȕ̯Ȑɸɯ ȡ̐ȏȆɯ ȆȆɩȧǬ̞Ȇ
×ȝǯȃ̞ǬȍȍȇȪȆǬȣȍȪǽ̐ǽ̠ȏ̞ȃɣ Ȃ̤̏ȇȆ̦̑ȣȧș̛Ȇ ȡȣȖȆ̦̑ȣȖ̎ȡș
×ȗȍȦȏ̌ȃ̞ǬȣȍȪǽ̐ȕȣȍȧȕȝȃ̞Ȃ
×ǬȣȍȧƠ̑Ȗȗ̱ȏșǻȉȦȗ̍ȎȎ̭Ȗ̌Ȇ ǬȣȍȖȣȂȧƠ̑ȖǬȔ̐ȣȇȧȆ̤̑ȡ
×ǬȣȍȂ̤̏ȇȨȡȔǬȡȢȡȔ̘ȨȔȦȧǿȍ̤̏ȡȐȂ̤̏ȇȚȕȇǿȣȧȜȡ̠Ȇ
×ȫȍǿȗȍȦȎ̦ȣȃ̌ȏȧǽ̎Ȇ ȫȔȞ̞ȃȎȣȐ ȨȔȦǬȣȍȪǽ̐șȣȗȍȦȎ̦ȣȃ̌ȏ
×ȗȍ̞ȇȣȉȆ̦̑ȣȨȔȦȕȇȂ̭ȔȧǬṲ̏ȡȨȍ̎ǻȡȐȍ̎ȣȐǬȣș
×ȡ̭ȉȞǮ̯ȇ̞ȨǬȆǬȣș ɷȡ̌ȃȍȣǬȣȍȧȚȣȚȔȣǹɸ
×ǬȣȍȆȡȆȞȔ̌Ȗȩȇ̎ȧȝ̠șȐȝȡ
×ǬȣȍȨȃ̎ȐǬȣșɯ ȧǿȍ̤̏ȡȐȨȖȖȄ̠̏ȍ̌Ȃȃȍ̢Ȑ ȧǻ̐ȣȍ̯ȗ
×ǮȣȍǬ̞ȎɯǬ̞ȎǬȍȍȇ Ȅ̠̏ȇ̠ǿȏȣȇḙ̑̎Ȑȇ̌̏Ȇȃ̌̑ȐȪȎ ȧȃ̛ȇȄ̠̏

ŀŊŚĝœĽĪĻƛŃķ

ĚĽňķĹƛŃį

ķįŎĿĸƞ

œįĽĭňĝ
/įŔĸİňĸ
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ıƠĞĞŇĸŒŀŋŚĸĝŀşňĚŇģīƚŃėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃįŕįĭŁňĹ
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œĹĝĞŏĝŕĞėňĹĳƓė/  
ıĥŊİŇīŁįƛňĭŋŚĭňĝ
ĭŁňĹ ŒŀŋŚĸĝ 
1.66-3.4Œĭƚň

įşśňŁįŇėŒėŊį      
œĻņŃƛĽį ŒŀŋŚĸĝ
1. 01Ů4. 04Œĭƚň

ŕįĺĪŏĹƛŃį
ĠįŊĪıňįėĻňĝ
ŒŀŋŚĸĝ22.1Œĭƚň
œĻņĠįŊĪĹŎįœĹĝ
ŒŀŋŚĸĝ 16.3Œĭƚň

ėňĹœīƚĝėňĸĳƓė
ŒīřķĹŏıœİİŁĻňĸ
ĠŇśįĭŋŚķŋĚĽňķŁįň

ŀŇĝėŇĪŁįƚĽĸĹİ  
ŒŀŋŚĸĝ

1.57Ů2.67
Œĭƚň

ķŋıĹņĽŇīŊėňĹ
ŒĞřİıƕĽĸĞňėĚĽňķ
ĹƛŃįĠįŊĪĹŎįœĹĝķň
ėƚŃį ŒŀŋŚĸĝ       
1.77Œĭƚň

Int. J. Environ. Res. Public Health 2020 , 17, 7037



ĹņİňĪĽŊĭĸňĘŃĝėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃį                  
ĞňėėňĹŃŃėėşňĻŇĝėňĸ

ü Ğňė 41ėňĹľŌėĿňĭŋŚķŋĹňĸĝňįĴİ

VŃŎİŇīŊėňĹĩƞ 0.2 -10.5 per 1000 person-years

VĚĽňķĠŎė 0.3% -9.3%

ü ıƠĞĞŇĸĶňĸŕįĭŋŚŀşňĚŇģ (Intrinsic risk factors) ŖĪƛœėƚ

V ŒĴľ, ĹņĪŇİĚĽňķĵƑīĘŃĝĹƚňĝėňĸ, ŔĹĚŃƛĽį,

V ıĹņĽŇīŊĚĽňķŒĞřİıƕĽĸĞňėĚĽňķĹƛŃįķňėƚŃį,  œĹĝĞŏĝŕĞ

ü ıƠĞĞŇĸĶňĸįŃė (extrinsic factors)  ĚōŃ 

V ŀŊŚĝœĽĪĻƛŃķĭŋŚĹƛŃįœĻņŁįƚĽĸĭŋŚŀŇĝėŇĪ

Heat-related illness byCol.Bhophkrit

Epidemiology of Exertional Heat Illness in the Military:  A Systematic Review of Observational Studies.Int. J. Environ. Res. Public Health 2020, 17, 7037. 



ĹņİňĪĽŊĭĸňĘŃĝėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃįĘŃĝ  
ėŃĝĭŇĴŀŁĹŇĦŃŒķĹŊėň

The US Armed Forces Health Surveillance  Division; ĴİŃŎİŇīŊėňĹĩƞŔĪĸ
ĶňĴĹĽķ
ïExertional Heat exhaustion = 1.5 per 1000 person-years

ïExertional Heat Stroke (EHS) = 0.37 īƚŃ 1000 person-years

× ŃŎİŇīŊėňĹĩƞŕįĲŏƛĠňĸ 0.40 > ĲŏƛŁģŊĝ 0.23 īƚŃ 1000  person-years

× ĴĻĭŁňĹ (ŃňĸŎ ƍ 20 ıƒ) ķŋŃŇīĹňŃŎİŇīŊėňĹĩƞĘŃĝ EHS > ėşňĻŇĝĴĻŀƚĽįŃōŚįŘ

× įňĽŊėŔĸĮŊį (0.72 īƚŃ 1000 person-years) œĻņ ėŃĝĭŇĴİė (0.67 per 1000  person-years) ķŋ
ŃŎİŇīŊėňĹĩƞ > ėŃĝĭŇĴŃňėňľ (0.08 per 1000person-years)  œĻņėŃĝĭŇĴŒĹōŃ (0.04 per 1000 
person-years)  ĠŇĪŒĞį

Journal of Science and Medicine in Sport 24 (2021) 975ς981 1
2



The US Armed Forces Health Surveillance  Division;

×ıƠĞĞŇĸŒŀŋŚĸĝŀşňĚŇģ:

V ĹņĪŇİĚĽňķĵƑīĘŃĝĹƚňĝėňĸīşŚň

V ĚĽňķĹŎėĹİ ķŎƚĝķŇŚįīŇśĝŕĞŕįėňĹĳƓėŀŏĝ

V ĪŇĠįŋķĽĻėňĸŀŏĝ œĻņ ŒĴŊŚĝŒĹŊŚķŒĘƛňķňĳƓė

V ĽŊŚĝ 5-mile  ŕįĽŇįœĹėœĻņŒĪŊįĭňĝŖėĻ 12-mile  ŕįĽŇįĭŋŚ 4 ĘŃĝėňĹĳƓėĹİĴŊŒľĿ  
ĞņķŋĚĽňķŒŀŋŚĸĝīƚŃėňĹŒėŊĪ EHS ŀŏĝ

Experimental Physiology.2022;107:1111ς1121.

ĹņİňĪĽŊĭĸňĘŃĝėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃįĘŃĝ  
ėŃĝĭŇĴŀŁĹŇĦŃŒķĹŊėň
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ŁĻŇėėňĹĬƚňĸŔŃįĚĽňķĹƛŃįķŋ 3 ĽŊĮŋ

Ǭȣȍȝȣǿȏȣȇȍ̑ȡȆȫȂșǻȡȐȧȞȔȏȞȍ̥ȡǬ̔ȣǾǬȣȍȨ̑ȣǿȏȣȇȍ̑ȡȆȫȂșȇ̡ȕ̥̐ȡ

ǬȣȍȨȚ̏ȍ̍Ȑȕ̡ǿȏȣȇȍ̑ȡȆ

Á ǬȣȍȩȞȔȧȏ̠șȆǻȡȐȧṲ̏ȡȂ
Á ǬȣȍȞȣșȪȎȡȡǬ
Á Ǭȣȍȇ̠Ȕȇȝ̌ȂȚ̎ȣȆȍ̎ȣȐǬȣș

Á ȞȇȏǬ
Á ȧṳ̏̑ȡȚ̐ȣ
Á ȍȡȐȧȄ̐ȣ



ėňĹœĲƚĚĽňķĹƛŃį
ĞňėĪĽĝŃňĭŊīĸƞ

ėňĹœĲƚĚĽňķĹƛŃįĞňė
ėňĹŀņĭƛŃįĘŃĝœŀĝœĪĪ

ėňĹįşňĚĽňķĹƛŃįĞňėĴōśį

ėňĹœĲƚĚĽňķĹƛŃįĞňėėňĹŃňėňľ

ĚĽňķĹƛŃįĞňėėňĹŒĲň
ĲĻňģŕįĹƚňĝėňĸ

ėňĹœĲƚĚĽňķĹƛŃį
ĞňėėňĹĴōśį

ŃŎĩŁĶŏķŊĘŃĝ
ŀŊŚĝœĽĪĻƛŃķ/
ŀĬňįĭŋŚĳƓė

ĚĽňķĠōśįŀŇķĴŇĭĮƞ
ŕįŀŊŚĝœĽĪĻƛŃķ/
ŀĬňįĭŋŚĳƓė

ĚĽňķĹƛŃįŒĘƛňŀŏƚĹƚňĝėňĸ
ŖĪƛŃĸƚňĝŖĹ?

ėňĹĴňĚĽňķĹƛŃįŔĪĸ
Ńňėňľ (ĻķĴŇĪĹƛŃį)

ʇȧȇ̤̏ȡȡ̭ȉȞǮ̯ȇ̞ȕ̞̏ȐȨȏȂȔ̐ȡȇ > ȡ̭ȉȞǮ̯ȇ̞ȨǬȆǬȣșʈ
Ą ȍ̎ȣȐǬȣșȩȂ̐ȍ̌Ȗǿȏȣȇȍ̐ȡȆ Ȱ ȏ̞Ȍ̠Ȃ̌ȐȆ̠̑

Gardner, Justin DO, FAWM, DiMM; Caley, Lindsey MD, DiMM; Poche, 
Matthew NRP; Trammell, Susannah BSN, NRP.

Heat-related illness. Nursing 54(7):p 16-23, July 2024.



ėňĹĚĽİĚŎķŃŎĩŁĶŏķŊĘŃĝĹƚňĝėňĸ

ėňĹŁĻŇŚĝŒŁĝōŚŃ  
ŒĴŊŚķėňĹĹņİňĸ  
ĚĽňķĹƛŃį

ėňĹĘĸňĸīŇĽĘŃĝ
ŁĻŃĪŒĻōŃĪ     
ŒĴŊŚķėňĹĹņİňĸ
ĚĽňķĹƛŃį

ėňĹĻĪŃŇīĹňėňĹ  
ŒĲňĲĻňģĴĻŇĝĝňį  
ĻĪĚĽňķĹƛŃįĭŋŚ
ŒėŊĪĘŌśįŕįĹƚňĝėňĸ

Parasympathetic  
nervous system
ĬŏėėĹņīŎƛį

Sympathetic  
nervous system
ĬŏėĸŇİĸŇśĝ

ėňĹĚĽİĚŎķŃŎĩŁĶŏķŊėňĸŔĪĸŀķŃĝ
ŀƚĽį HypothalamusėĹņīŎƛįėĻŖė

ėňĹĹņİňĸĚĽňķĹƛŃį

īŇĽĹŇİėňĹŒıĻŋŚĸįœıĻĝ  

ŃŎĩŁĶŏķŊĭŋŚĲŊĽŁįŇĝœĻņŀķŃĝ  
ŀƚĽį Hypothalamus

ėňĹīŃİ  
ŀįŃĝ

ĪōŚķįşśňŒĸřį

ıĻĪŒıĻōśŃĝ
ŒŀōśŃĲƛň

ėňĹĴŇėŃĸŏƚŕįĭŋŚ

ŃňėňľŒĸřį

ĴŇė/ĝĪ
ėŊĞėĹĹķ

ŃŎĩŁĶŏķŊėňĸ
ŒĴŊŚķŀŏĝĘŌśį

Hypothalamus

Adjusted by Col.Dr.BhophkritB.Source: HUTCHISONќs clinical methods 24 Edition



ŒıƢį 2 ıƠĞĞŇĸŀşňĚŇģ
ŕįėňĹĚĽİĚŎķėňĹ
ĹņİňĸĚĽňķĹƛŃįŃŃė
ĞňėĹƚňĝėňĸ

ĞşňŒıƢį 
īƛŃĝ

ȡ̭ȉȞǮ̯ȇ̞Ȅ̠̏Ț̞ȏȞȆ̌ȐȗǬȃ̞ȎȦȡș̯̎Ȅ̠̏ Ȱȯɩȵ̇C
ȪȆȡȣǬȣȁȧș̛Ȇȃ̦̏ȣȩȂ̐Ȅ̠̏ ȯȭ̇CȨȔȦȪȆȡȣǬȣȁȍ̐ȡȆȕ̯ȐȩȂ̐ǭ̢Ȑ Ȱȳɩȴ̇C

Army. (2022 ). Heat stresscontrol and heat casualty management (pp. 1ï81)

(Technical Bulletin, Medical, 507 ). Department of the Army.

2.ėňĹŖŁĻŒĽŋĸįŔĻŁŊīĭŋŚĲŊĽŁįŇĝ

1.ŃŎĩŁĶŏķŊĭŋŚĲŊĽŁįŇĝ

30

ėňĹŒĴŊŚķėňĹĹņİňĸĚĽňķĹƛŃįĭŋŚĲŊĽŁįŇĝ

1. ėĹĩŋŒŁĝōŚŃŖķƚŃŃė ĞņŒėŊĪėňĹĴňĚĽňķĹƛŃį (Convection) œĻņėňĹ
œĲƚĹŇĝŀŋ (Radiation) 

2. ėĹĩŋķŋėňĹŁĻŇŚĝŒŁĝōŚŃ ĚĽňķĹƛŃįĞņĹņİňĸŃŃėĪƛĽĸėňĹĹņŒŁĸĘŃĝ
ŒŁĝōŚŃ (Sweating)

ĹņŒŁĸĘŃĝŒŁĝōŚŃ
(evaporation)

ŁňĸŕĞŃŃė
(evaporation)

ėňĹŖŁĻŒĽŋĸįŒĻōŃĪķňĭŋŚ
ĲŊĽŁįŇĝ (convection)

ėňĹŖŁĻŒĽŋĸįŒĻōŃĪķňĭŋŚ
ėĻƛňķŒįōśŃ (convection)

ĻķĴŇĪĲƚňį
(convection)

œĲƚĚĽňķĹƛŃįŃŃėĞňė
Ĺƚňĝėňĸ (Radiation)

ėňĹĚĽİĚŎķŃŎĩŁĶŏķŊĘŃĝĹƚňĝėňĸ

https://doctorlib.org/physiology/medical/ 336.html



ĚĽňķŀŇķĴŇįĮƞĘŃĝėňĹĹņŒŁĸĘŃĝŒŁĝōŚŃėŇİėňĹœĲƚĹŇĝŀŋ
œĻņėňĹĴňĚĽňķĹƛŃįĘŃĝĹƚňĝėňĸŕįĘĩņŃŃėėşňĻŇĝėňĸ

Physiol Rev101: 1873ς1979, 2021

Relative contribution of evaporative and dry (i.e., convection and radiation) heat loss 
during exercise at a constant rate and metabolic heat production at different ambient 
temperatures. As ambient temperature increases and approaches that of the skin, dry 
heat loss is reduced and evaporation becomes the primary avenue of heat dissipation.

ÅŕįĹņŁĽƚňĝėňĹŃŃėėşňĻŇĝėňĸ 

ï ǭ̐ȣȡ̭ȉȞǮ̯ȇ̞ȕ̞̏ȐȨȏȂȔ̐ȡȇȕ̯ȐǬȏ̎ȣ ȍ̎ȣȐǬȣșȎȦȩȂ̐ȍ̌Ȗ
ǿȏȣȇȍ̐ȡȆ ɷheat gainɸ

ï ǭ̐ȣȡ̭ȉȞǮ̯ȇ̞ȕ̞̏ȐȨȏȂȔ̐ȡȇȃ̦̏ȣǬȏ̎ȣ ȍ̎ȣȐǬȣșȎȦ
ȕ̯ǹȧȕ̠șǿȏȣȇȍ̐ȡȆ ɷheat loss) 

ÅĬƛňŃŎĩŁĶŏķŊŀŊŚĝœĽĪĻƛŃķŀŏĝ œĻņĚĽňķĠōśį
ŀŇķĴŇĭĮƞīşŚň 

ïȧȝ̞̏ȇǬȣȍȍȦȖȣșǿȏȣȇȂ̐ȏșǬȣȍ
ȍȦȧȞșǻȡȐȧȞȐ̤̏ȡȨȔȦǿȏȣȇǽ̤̑ȆȎȣǬȧș̤̏ȡṶ̑



ĚĽňķŀŇķĴŇįĮƞĹņŁĽƚňĝŃŎĩŁĶŏķŊŀŊŚĝœĽĪĻƛŃķœĻņŃŎĩŁĶŏķŊŃĽŇĸĽņ
ŀƚĽįīƚňĝŘŕįĹƚňĝėňĸ

Relationship between ambient temperature and rectal, foot, hand, head, torso, and mean 
skin temperature at rest. These data indicate that changes in core temperature (i.e., rectal) 
are much smaller than those of the skin and extremities to changes in ambient temperature. 

ÅŒķōŚŃŃŎĩŁĶŏķŊŀŊŚĝœĽĪĻƛŃķŀŏĝĘŌśį 

ïȡ̭ȉȞǮ̯ȇ̞ȪȆȔ̦ȣȩȕ̐ȪȞǹ̎ ȁȍ̠ȘȦ ȨȔȦǽ̎ȡȐȔ̦ȣȃ̌ȏ 

Ǭ̛ǿ̎ȡșʏ ȧȝ̞̏ȇǻ̢̑ȆȧƯ̏ǬȆ̐ȡș

ïȡ̭ȉȞǮ̯ȇ̞ǬȣșȪȆȍȦșȦȝ̌ǬǻȡȐȚ̞ȏȞȆ̌Ȑ ȇ̤ȡ

ȨȔȦȧȄ̐ȣȎȦȧȝ̞̏ȇȕ̯Ȑǻ̢̑ȆȎȣǬȍȦȂ̌ȖȧȂ̞ȇ
ȡș̎ȣȐǽ̌ȂȧȎȆ

Physiol Rev101: 1873ς1979, 2021

ȄȏȣȍȞȆ̍Ǭ

ȧȄ̑ȣ

ȇ̥ȡ

Ț̟ȏȞȆ̍Ȑ

ȁ̡ȍȘȦ

Ȕ̧ȣȃ̍ȏ



ıƠĞĞŇĸĭŋŚķŋĲĻīƚŃėňĹĹņİňĸĚĽňķĹƛŃįĘŃĝĹƚňĝėňĸ

üėňĹŁĻŇŚĝŒŁĝōŚŃœĻņėňĹŀŏģ 
ŒŀŋĸĚĽňķĹƛŃįĞņŖķƚĪŋ
× ȇ̠ǿȏȣȇǽ̤̑Ȇȕ̯Ȑ 

× ȇ̠ȩǻȇ̌ȆȇȣǬ 

× ȇ̠ȫȍǿȄȣȐȚ̞ȏȞȆ̌Ȑ ȨȔȦ

× ǬȣȍȪȕ̎ȧṳ̏̐ȡȚ̐ȣȞȔȣșǽ̌̑Ȇ

× ǬȣȍȄȣȆșȣȖȣȐǽȆ̞Ȃ

üėňĹĹņİňĸĚĽňķĹƛŃįĞņĪŋĘŌśį
× Ȕȇȝ̌ȂȞȍ̤ȡȧȗ̱ȣȝ̌ȂȔȇ 

× ǬȣȍȪǽ̐Ȇ̦̑ȣȧș̛Ȇ Ȕ̯Ȗ Ȟȍ̤ȡ

× ǬȣȍȪǽ̐ cold pack ȗȍȦǿȖ 



ėňĹĴňĚĽňķĹƛŃįĞňėėňĹ
ŖŁĻŒĽŋĸįŒĻōŃĪŖıĭŋŚĲŊĽŁįŇĝ

ĻķŁňĸŕĞ

ĚĽňķĹƛŃįŃŃėĞňė
ĹƚňĝėňĸŖĪƛŃĸƚňĝŖĹ?

ėňĹœĲƚĹŇĝŀŋĞňėĹƚňĝėňĸ

60% ĘŃĝĚĽňķĹƛŃįĭŇśĝŁķĪŕį
Ĺƚňĝėňĸ

ėňĹĹņŒŁĸĘŃĝŒŁĝōŚŃ

ĭşňŕŁƛĹņİňĸĚĽňķĹƛŃį ~22%

ėňĹįşňĚĽňķĹƛŃįĞňėĹƚňĝėňĸ

ŔĪĸėňĹŀŇķĲŇŀĴōśįĲŊĽŔĪĸīĹĝ ~3%
ėňĹĴňĚĽňķĹƛŃįŃŃėĞňė

Ĺƚňĝėňĸ~12%

ʇȧȇ̤̏ȡȡ̭ȉȞǮ̯ȇ̞ȕ̞̏ȐȨȏȂȔ̐ȡȇȨȔȦǿȏȣȇǽ̤̑Ȇȕ̌ȇȝ̌ȄȌ̘
ȧȝ̞̏ȇǻ̢̑ȆǬȣȍȍȦȧȞșǻȡȐȧȞȐ̤̏ȡ ȨȔȦǬȣȍȆ̦ȣǿȏȣȇ
ȍ̐ȡȆ ȧȝ̤̏ȡȍȦȖȣșǿȏȣȇȍ̐ȡȆȎȦȩȇ̎ȇ̠ȗȍȦȕ̞ȄȌ̞ȚȔʈ

Gardner, Justin DO, FAWM, DiMM; Caley, Lindsey MD, DiMM; Poche, 
Matthew NRP; Trammell, Susannah BSN, NRP.

Heat-related illness. Nursing 54(7):p 16-23, July 2024.

ȫȂșȡȣǬȣȁȞȍ̤ȡȆ̦̑ȣȄ̠̏ȕ̌ȇȚ̌ȕȞȍ̤ȡȏȆȍȡȖȚ̞ȏȞȆ̌Ȑ



ŃŎĩŁĶŏķŊŀŊŚĝœĽĪĻƛŃķŀŏĝĘŌśį 

1. ėňĹœĲƚĚĽňķĹƛŃįĞňėŃňėňľ
2. ėňĹœĲƚĚĽňķĹƛŃįĞňėĪĽĝŃňĭŊīĸƞ
3. ėňĹœĲƚĚĽňķĹƛŃįĞňėĴōśį
4. ėňĹœĲƚĚĽňķĹƛŃįĞňėėňĹŀņĭƛŃįĘŃĝœŀĝœĪĪ
5. ėňĹĴňĚĽňķĹƛŃįŔĪĸŃňėňľ (ĻķĴŇĪĹƛŃį)
6. ėňĹįşňĚĽňķĹƛŃįĞňėĴōśįŒĘƛňŀŏƚĹƚňĝėňĸ

ėňĹıĥŊİŇīŊŒĴōŚŃĹņİňĸĚĽňķĹƛŃį:

1. œĠƚœĘįœĻņĘňĪƛĽĸįşśňŕŀƚįşśňœĘřĝ

2. ėňĹŃňİįşśňŕįĠƚĽĝŒĭŋŚĸĝ ŁĹōŃ İƚňĸ

3. ėňĹŕĠƛĲƛňĘįŁįŏĠŎİįşśňŒĸřįŒĠřĪĲŊĽŁįŇĝ

4. ėňĹĬŃĪŒŀōśŃĲƛňœĻņŒıƑĪĴŇĪĻķŕŀƚīŇĽ

5. ėňĹĴŇėŃĸŏƚŕįŁƛŃĝıĹŇİŃňėňľ

ėňĹıĥŊİŇīŊŒĴōŚŃĻĪėňĹŀŇķĲŇŀĚĽňķĹƛŃį:

1. ŒĻōŃėŀĬňįĭŋŚĳƓėĭŋŚķŋŃňėňľĬƚňĸŒĭĪŋ Ļķ
ĴŇĪĲƚňį 

2. ŒĻōŃėĳƓėİįĴōśįŁģƛň/ĴōśįĪŊį œĭįĴōśį
ĚŃįėĹŋī ŁĹōŃĴōśįĻňĪĸňĝķņīŃĸ 

3. īŊĪīŇśĝĴŇĪĻķ ŒĴŊŚķėňĹįşňĚĽňķĹƛŃįœĻņ
ŒĴŊŚķėňĹŖŁĻŒĽŋĸįŃňėňľ

4. īŊĪīŇśĝœĻņėňĝīňĘƚňĸėĹŃĝœŀĝ ŁĹōŃĲƛň
ĹƚķėĹņŔĪĪ ŒŁįōŃŀĬňįĭŋŚĳƓė

5. ėňĹĳƓėĶňĸŕįŃňĚňĹŁĹōŃĹƚķŒĝňœĪĪ

œįĽĭňĝŕįėňĹĻĪėňĹŀŇķĲŇŀĚĽňķĹƛŃįœĻņĹņİňĸĚĽňķĹƛŃį

ĻĪėňĹŀŇķĲŇŀĚĽňķĹƛŃį

ŔĪĸ



ėňĹœĲƚĹŇĝŀŋĞňėĹƚňĝėňĸ

60% ĘŃĝĚĽňķĹƛŃįĭŇśĝŁķĪŕįĹƚňĝėňĸ

ėňĹĴňĚĽňķĹƛŃįĞňėėňĹ
ŖŁĻŒĽŋĸįŒĻōŃĪŖıĭŋŚĲŊĽŁįŇĝ

ėňĹĹņŒŁĸĘŃĝŒŁĝōŚŃ

ĭşňŕŁƛĹņİňĸĚĽňķĹƛŃį ~22%

ĻķŁňĸŕĞ

ėňĹįşňĚĽňķĹƛŃįĞňėĹƚňĝėňĸ

ŔĪĸėňĹŀŇķĲŇŀĴōśįĲŊĽŔĪĸīĹĝ ~3%
1. ėňĹėŊį Ice slush/ ĪōŚķįşśňŒĸřį

2. Ice water immersion

3. ėňĹŃňİįşśňŒĸřį ĹņŁĽƚňĝĽŇį

4. ėňĹœĠƚœĘįœĻņŒĭƛňĪƛĽĸįşśňŒĸřį

5. ėňĹŒıƕňĪƛĽĸĴŇĪĻķĭŋŚŕŁƛĻķŒĸřį/ ėňĹŃĸŏƚŕįŁƛŃĝœŃĹƞ

6. ŀĬňįĭŋŚĭŋŚķŋŃňėňľĬƚňĸŒĭ/ķŋĻķŒĸřįĴŇĪ

ėňĹĴňĚĽňķĹƛŃį

ŃŃėĞňėĹƚňĝėňĸ~12%

1. œīƚĝėňĸĭŋŚĠƚĽĸŒĴŊŚķėňĹĹņİňĸĚĽňķĹƛŃį

2. ėňĹĬŃĪŒŀōśŃ

3. ėňĹīňėĴŇĪĻķ/ŒıƕňĪƛĽĸĻķŒĸřį

1. ŔıĹœėĹķėňĹŀĹƛňĝĚĽňķĚŎƛįĠŊįėŇİĚĽňķĹƛŃį

2. ėňĹėŊį Ice slush/ĪōŚķįşśňŒĸřįŕŁƛŒĴŋĸĝĴŃ

3. ŒŀĹŊķŒĚĹōŚŃĝĪōŚķ CHO- electrolytes

4. ėňĹŒıƕňĪƛĽĸĴŇĪĻķĭŋŚŕŁƛĻķŒĸřį

5. œīƚĝėňĸŕŁƛŒŁķňņŀķėŇİėňĹĹņŒŁĸĘŃĝŒŁĝōŚŃ

6. ėňĹĴƚįĻņŃŃĝĳŃĸįşśň œĻņĻķŒıƕňĴŇĪ

1. ėňĹĴŇėŃĸŏƚİįĴōśįĲŊĽŖķƚŀņŀķĚĽňķĹƛŃį/ŖķƚĹƛŃį

2. œīƚĝėňĸĭŋŚĠƚĽĸŒĴŊŚķėňĹĹņİňĸĚĽňķĹƛŃį

3. Ice sheet

4. Ice pack

ķňīĹėňĹıƖŃĝėŇį
ĭŋŚœįņįşňŖĪƛœėƚ



ėĻŖėėňĹĹņİňĸĚĽňķĹƛŃįĘŃĝĹƚňĝėňĸĭŋŚŀşňĚŇģ

ėňĹŁĻŇŚĝŒŁĝōŚŃ
ėňĹĭşňŕŁƛŒŁĝōŚŃ

ĹņŒŁĸŖĪƛ

VĚįœĘřĝœĹĝıėīŊŃňĞķŋŒŁĝōŚŃŖĪƛŀŏĝĬŌĝ 
2-3 ĻŊīĹ /Ġ.ķ.

Shapiro Y. Adaptation Biology and Medicine 1999

VŃňėňľœŁƛĝ

× Łňėķŋ ŒŁĝōŚŃŃŃė1,020 cc/Ġ.ķ.
ŃňĞĠƚĽĸĹņİňĸĚĽňķĹƛŃįŖĪƛŀŏĝ 
~600 kcal /Ġ.ķ.

Bouchama A and Knochel JP. NEJM 2002;346 
(June):1978-1988

VŒķōŚŃėňĹŁĻŇŚĝŒŁĝōŚŃŒĹŊŚķĘŌśį ėňĹ
ŖŁĻŒĽŋĸįŔĻŁŊīĭŋŚĲŊĽŁįŇĝĞņŀŏĝĘŌśį
ŒĴōŚŃįşňĚĽňķĹƛŃįŖıĸŇĝĲŊĽŁįŇĝ ŒĴōŚŃ
ĹņİňĸĚĽňķĹƛŃįŔĪĸ ėňĹĹņŒŁĸĘŃĝ
ŒŁĝōŚŃ

Army. (2022). Heat stress control and heat 
casualty management). Department of the Army.

VŒŁĝōŚŃĹņŒŁĸĭŎėŘ 1.7 cc ĠƚĽĸĹņİňĸ
ĚĽňķĹƛŃįŃŃėĞňėĹƚňĝėňĸŖĪƛ 1 kcal 

VŒŁĝōŚŃĹņŒŁĸ 1 ĻŊīĹ ĭŋŚ 37oC ĞņĠƚĽĸ
ĹņİňĸĚĽňķĹƛŃįŖĪƛŀŏĝĬŌĝ 586 Kcal

Nelson N et al.AJP 1947;151:620-52

V ŒŁĝōŚŃĹņŒŁĸįƛŃĸĻĝ ĬƛňŀŊŚĝœĽĪĻƛŃķķŋ
ĚĽňķĠōśįŀŇķĴŇĭĮƞŀŏĝƎ75%ĘŌśįŖı

Bross, Nash and Carlton. Am Fam Physician 
1994;50:389



ŃĝĚƞıĹņėŃİŁĻŇėĘŃĝŒŁĝōŚŃ

ĹŃĝĻĝķňĚōŃ
ŔĴœĭŀŒġŋĸķ (K) œĻņœĚĻŒġŋĸķ (Ca)

įƛŃĸĭŋŚŀŎĪĚōŃ 
œķėįŋŒġŋĸķ (Mg)

ĞşňŒıƢįĭŋŚīƛŃĝĪōŚķŒĚĹōŚŃĝĪōŚķĭŋŚ
ĠĪŒĠĸŒėĻōŃœĹƚ

ėňĹŁĻŇŚĝŒŁĝōŚŃĞņŀŏģŒŀŋĸĭŇśĝįşśň 
œĻņŔġŒĪŋĸķ(Na)ķňėĭŋŚŀŎĪ ĪōŚķįşśňŒĴōŚŃŕŁƛŀķĪŎĻŕį

ĹƚňĝėňĸĪŋĘŌśį



ėĻŖėėňĹĹņİňĸĚĽňķĹƛŃįĘŃĝĹƚňĝėňĸĭŋŚŀşňĚŇģ

VĪōŚķįşśňŕŁƛŒĴŋĸĝĴŃ œĻņ ORT ŃĸƚňĝŒŁķňņŀķ

VŒėĻōŃœĹƚŖķƚŕŁƛĴĹƚŃĝ (ĭňįĲŇėœĻņĲĻŖķƛ)

VŀĹƛňĝĚĽňķĚŎƛįĠŊįėŇİĚĽňķĹƛŃį

VĝĪĭňįĸňĻĪėňĹŁĻŇŚĝŒŁĝōŚŃ

�×���ù���û���8�Ý�����Ý�
�8��

VŒĻōŃėŀĬňįĭŋŚĳƓėĭŋŚŃňėňľĬƚňĸŒĭ 

VıĹņŒķŊįĚĽňķĠōśįŀŇķĴŇĭĮƞŕįŀĬňįĭŋŚĳƓė

VœīƚĝėňĸŕŁƛŒŁķňņŀķ

VŕĠƛĴŇĪĻķŒıƕňĠƚĽĸ 
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