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Time trend of Proportional mortality and count number of heat stroke death

in Economic Activity Group
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The epidemiology of

occupational heat exposure Int J
irj the United_ States: a Gubernot | Biometeorol. a2zt 324 Ao
13 review of the literature and | 2014 DM, et 2014 et &
assessment of research al. QOct;58(8):177 =
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Climate change and
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and research priorities in
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PSP Nunfam VF, et al.
ESi) Sci Total Environ. 2018 Dec 1;643:1542-1552.
M= Social impacts of occupational heat stress and adaptation strategies of workers:
B A narrative synthesis of the literature
=Al0f Adaptation policies, Literature review, Work-related heat stress,
= . . .
= Social well-being, Synthesis, Workers
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Systemarne review and narrative synthesis of social impacts
{Dccupational heat stress): 25 studies
¥ L1 ¥
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Levi M, et al.

Med Lav. 2018 Apr 24;109(3):163-79.

Impact of climate change on occupational health and productivity: a systematic
literature review focusing on workplace heat.

climate change, occupational injury, occupational diseases, heat-related illness,
vector-borne infectious diseases, productivity
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FSPN; Acharya P, et al.

zq Int J Environ Res Public Health. 2018 Feb 1;15(2). pii: E247.

Climate: A Review.

Assessing Heat Stress and Health among Construction Workers in a Changing

40 climate change, construction workers, heat-related illness, heat stress

Ao 9{&o| =ct

THE2 o2l =SAE

=
=0[ ?[>Holl xXaf Act.
s

dd 29| ZItet O 28 FFAIFIZ| fldl o|=, &5, ofAotz
oloff A4 dEo| JiEEtEHAM HE H

dd ZEAE Ao AEe U2 MY = I J[F HEZE olsf & AE

LE olgfst ZZXES 2387 st 72 Hel AL AR 27| of 2o
o A Aol 22 = &Utetch
Ol AE= o|= & IZHZt At AFE 29kslo] EHE lAICH
O AFE2 HAHEZTZAE AMHoMe ¥ AE=A &9l Y
3 US| oA S, o Loha Al ol ofs B A& Az "ot
st Ct
o 285 C-WBGT: 120 min of work followed by a 5-min break
T2 o 289 “C-WBGT: 9 min of work followed by a 10-min break
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. 31,6 “C-WHBGT: Self pace
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FSPN; Gao C, et al.

Zxt Int J Biometeorol. 2018 Mar;62(3):359-371.

Occupational heat stress assessment and protective strategies in the context of

A= climate change.

= Alof Global Warming, Meteorological data., Occupational and environmental health,
Heat stress index, Heat strain, Protection.
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D'Ovidio MC, et al.

Ann Ist Super Sanita. 2016 Jul-Sep;52(3):406-414.

Climate change and occupational allergies: an overview on biological pollution,
exposure and prevention.

climate change, allergy, biological products, worker, air pollution
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Ea) Ann Ist Super Sanita. 2016 Jul-Sep;52(3):397-405.

M= Climate change, vector-borne diseases and working population.

SA0f climate change, vector-borne diseases, human health, occupational health
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M= Climate change: the potential impact on occupational exposure to pesticides.
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Kiellstrom T, et al.

Annu Rev Public Health. 2016;37:97-112.

Heat, Human Performance, and Occupational Health: A Key Issue for the
Assessment of Global Climate Change Impacts.

human heat exposure, climate change, health impacts, work capacity, productivity,
socioeconomic effects
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M= An Overview of Occupational Risks From Climate Change.
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Sa0f hydrocarbons,  Other  chemicals,  Pathogenicmicroorganisms,  Vector-borne
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H= The epidemiology of occupational heat exposure in the United States: a review
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FSPA Adam-Poupart A, et al.
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Climate change and Occupational Health and Safety in a temperate climate:

B potential impacts and research priorities in Quebec, Canada.
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<H 3-26> MHERE BI s 22X F3 72

27 k3 ofF
U ofl2
XA
n (%) n (%

T 6,854 14.7 39,817 85.3 46,671

=3 Y o 268 102 2,354 89.8 2,622
2 15 22.1 53 779 68

M= 1,261 16.9 6,219 83.1 7,480

Mo, 7tA, =& 9% 12.5 666 87.5 761
Ho|E, etE=H 136 24.6 417 754 553
aRsp 920 30.3 2,114 69.7 3,034

Tof S Aoj 287 4.1 6,728 95.9 7,015
2Ty 292 17.7 1,357 82.3 1,649

=t & SAEH 210 56 3,634 94.4 3,744
&5 g4 HE S 52 50 997 95.0 1,049
=28, 2 18 0.7 2,384 99.3 2,402
TS, A 18 19 o11 98.1 929
HE, ot Jl= 47 4.5 1,001 95.5 1,048
AFHAIM, AP X2 155 9.1 1,552 90.9 1,707
A, 2, AMREY 123 6.2 1,855 93.8 1,978
WA A 96 2.7 3414 97.3 3,510

24 H Ale[=A| 88 32 2,682 96.8 2,770
s, 22X 047t 21 32 643 96.8 664
Azl =2l Jhel 306 9.9 2,793 90.1 3,099
A7p 2w YL 2 20 3.8 500 96.2 520
=H H =72 0 0.0 28 100.0 28
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oo U2 SAAEG B 5 vk oldd dAg= v 7= (The US.
National Oceanographic and Atmospheric Administration, NOAA)7} 7]ksk A
FErh 712 §29 295 B3 shue AR v ARE A ut
caution, extreme caution, danger, extreme danger® WERIt}h 1 v X]= ol et

a9 g

TEmpEJ: B0°F  B2°F  BASF B6°F  BECF  90°F  92°F 94°F  96°F 98°F  100°F | 102°F I04°F  106°F  108°F 110 °F
Eﬁ‘-anﬁr;;y @7 @89G @00 (31 (20 (33'0 (34'Q B6'O BT (28'Q (390 B0 | (410 4270 | 430
o 8% 8% &Y &% 8% [SEEE I
% |gria|deo @90 6l G2 e 60
S0% | @706 | gan | o0 | 61 I8
55% rE% é] r:g; :21 | tgg:é] tg_g !‘é]
0% |5 | dh dia e
6% |givc s gac e
0% |2 gose |
x| oy )
0% |5
Lol T
0% o @i
%% |GG
100% 1 @39 7c) i
Key to colors: D Caution D Extreme caution - Danger . Extreme danger
[18 3-55] Heat index (Fahrenheit with Celsius)
dsEs 371 T 7l Fe SAY AeR, Fof 27t A =2
golli= d oA o] A= FeekA] GFob AAA S A2 2ol ofHi Hs
9912 L7)A A R FEb e A% BAV 8 5 Q) Akl 2ol
SEE ReAZW 1FAM Dske SARYAY A3 ol U wad) Fu
stel AZHe ek WAL S ek
E3 A= AEA AL ZhH R vhgo] B RS JPdsta adkd Ao®,
AAAe] wEHE A9 AAFE BEEA 12740 F74E 5 ek o4
Aol F7H49 BExAE 1 Davt g
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(3) 29% 2 Outdoor worker)

SRt ool AEE] edl ARME SR BE SRAE wWeh,
Y A, w9 TARRE FekE b, AR Bl 27 fARS F
AR} Fol XS o]5o] e wjE dAGTL B AdHEE ofget 2
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- A =FA] EAFIF 15244 7 Ths
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901 Dt & 0, AFHE LY ALE D, T W AL AT 2
molu] /1€ @ A Byl wet A9F 54 Wwt gehinh AAF
$& e 2 7] 2

NIOSH/OSHA/USCG/EPA  Occupational Safety and Health Guidance
Manual for Hazardous Waste Site Activities, Chapter 8(1985)0l 4+ 1< A
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44F 9718

#1%t A2 2 ~EZ Best Practices for
Hospital-Based First Receivers of Victims from Mass Casualty Incidents
(OSHA document 3249)¢ll AlAE A& @8t glnt o] AAg~Ex ‘:’7ﬂ—r

RHoGTE 89 2247} setado &5 =39 oA EUEH &
87] 918 neFEol ola) wokE Aow o AR 5FF 4 ) ae
A%, A S, 45F, o BAY $ £gsta 9

4a7el e mUEY 237t 924 4 Jonw e Agste @
tro] Bashe, o u oj® FAES BEANFRAE La Ylojof dt) 53

2AYPAS }om a1
1

B) dAFE 7vtoz 3 Ay 7FE L A
AA = 5o Wl 99 == Lower(Caution), Moderate, High, Very high to
extreme®| Y] THE EFE L, AT dsdrE 2ddd dis 9% o
B2 27} Al s ojor gt} ST Ve SL2AE V|EoE %A, NOAAZE
AASE duls 9k VIEdeE tEA AAE Aotk S B 2 g3

obele} 2.
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Heat Index |Risk Level |Protective Measures
Less than 91°F Lower (Caution) Basic heat safety and planning
91°F to 103°F Moderate Implement precautions and heighten awareness

[O8 3-56] &X|+= +X|E HHTA BTN

Z1zke] HedgomE A) A4de 4o &3 FAEA 4 A&, B)
SEEE WA A wi F B]iddE gx O 2EA 7]—?7-‘1%
(Acclimatization). D)2 W7, E) =<4 3H(Heat-related illness) | % L
5. F) A2, A1z, doj4 EUE S 5 5 Atk Lower (Caution) riskell

490 AGgH TUHES 45T + Aok A4 HES

}\1 % = T
w200 SRSt 27ty JUE $ol mheh AT 5 Qe o A 4

<E 3-29> ¥Xi: ¥ YUEE oYM

Heat index Risk level Protective Measures
SEF M
Ha 7tsst ozt &
. o7l Aletzlle W2 the|st A& (22X 1| ZE
<91°F Lower
(<330 (Caution) ApelM RIchH| Al A
aution
7| =X 2(Acclimatization)
B HESsF 2R € 2T =2 A AN &R}
ol Al F=71 chad HA|
TEZE AR 47) AlZHE 67 oA ORA|H MARMK
S s = Qe
2GRS dhA| DX 2 04|E':,*E101| st Mus AlSY
91-103°F a2 RoM X & = JAEE Z2FAH S| ek
5 Moderate 2 xo s
(33-39C) 7| %X 2(Acclimatization)
221 FM(buddy system) X ZZZEXIe| ZL{E{Z] Al
B HEosF 2R € ZTIF =2 A AN &R
ol Al =71 cha] HMA|
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<H 3-30> J|1¥XH§ AR 22X ¥ ZUEHTY Y U+

Adjusted Temperaturex*

Workers with normal clothes**

Workers wearing impermeable
clothes

90°F(32°C) or above

After each 45mins of work

After each 15mins of work

87.5-90°F(30-31°C)

After each 60mins of work

After each 30mins of work

82.5-87.5°F(28-30°C)

After each 90mins of work

After each 60mins of work

77.5-82.5°F(25-28°C)

After each 120mins of work

After each 90mins of work

72.5-77.5°F(23-25°C)

After each 150mins of work

After each 120mins of work

* AP ARME 250kcal(FEH4E

AP0 1PE 2R FAYY AL WS Selo} @

** Adjusted temperature = air temperature + (13 x % sunshine)

- air temperature= X4l
- % sunshineqt-&
5 1A} Al

o
=

S 9 IYR] IS 1Hste] AAbstch 100% sunshine =
L= 742 0% sunshine = IR} = HAL.
Aeue woz © 7140) L uiAE ojojgict

AR BN BE 2EAR SAMES FA dett

50l it JHIIA
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Exampls 1. Vital Signs and PPE Checklist
(Central Arkansas Veterans Healthcare System)

NAME
DATE

=» INSPECT condition of ALL PPE preor to use <«
*Muedical Exclusion

Employes ID<:
PRE POST
BLOOD PRESSURE: i o PAPR-COMBINATION CARTRIDGES.....
*Diastolc = 105
HEART RATE: PAPR FLOW CHECKED. ......ccuunsemamiinn
* » [0 (220 - Agaj]
*Any mmogular rate or riythm REMOVED SHOES. JEWELRY, ETC.......
RESPIRATION:
* » 24 / min INNER NITRILE GLOVES. .........cicnnvens
TENMPERATURE:
* » 59.5 deg F oral L, 1R —
WEIGHTE
GLOVES & MECK TAPED ..........o0veres
SKIN:
*Opan sore, large rash of R S e e i
INNER SHROUD TUCKED INSIDE
MENTAL S5TATUS:
Alert; oriented to ime & place; GLOVES & MECK TAPED.........ccunissicr
chear speech; nommal gait
MEDICAL HISTORY: OUTER GLOVES .
“Any mods last 72 hours
*Alcohol past 24 hours B Pra r vy
*Mew meds Rx [ diagnosis last 2 weoks
*Symptoms faver, NV, diarrhoa, SUIT TAPED OVER BOOTS .....oocoveen
cousgh in past 72 hours
“Pregnant
“Friod hosl stress of sxhaustion
NOTES: CHECKED BY:
TIME IN SUIT:
CHECKED BY: TIME OUT:
Sonce:
Central Arkansas Volerans Healthcare Systom
y OSHA
e e i

[O& 3-57] OSHA Vital sign checklist

J000 00000000
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<H 3-31> Protective measures to take at each risk level

Plan Element

Supplies (ensunng adequate
water, provisions for rest areas,
and other supplies)

Lower
{Caution)

v

Heat Index Risk Level

Moderate

v

v

Emergency planning and
response (preparing supenvisors
and crews for emergencies)

v

Worker acclimatization
(gradually increasing workioads;
allowing maore frequent breaks
as workers adapt to the heat)

Modified work schedules
(establishing systems to enable
adjustments to work schedules)

Training (preparing workers to
recognize heat-related iliness
and preventive measures)

Physiological, visual, and verbal
monitoring (using direct
observation and physiological
monitoring to check for signs of
heat-related illness)
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<H 3-32> 22 HFJTE HF/FAN AL R =2 TS ELF

HI

Easy work (250 W) Moderate work (425 W) Hard work (600 W)
WBGT Work/Rest Water intake’ Work/Rest Water intake Work/Rest Water intake
index ("F) {min) (qt-h) (min) (qt-h') (min) (qt-h')
78-81.9 Unlimited 0.5 Unlimited 0.75 40/20 0.75
82-849 Unlimited 0.5 50/10 0.75 30/30 1.0
85-87.9 Unlimited 0.75 40/20 0.75 30/30 1.0
88-89.9 Unlimited 0.75 30/30 0.75 20/40 1.0
90+ 50/10 1.0 20/40 1.0 10/50 1.0

*Fluid needs can vary on the basis of individual differences (+ 0.25 qt-h-1) and exposure to full sun or full shade (+ 0.25 qt-h-1).
Fluid intake should not exceed 1.5 qt-h-1; daily fluid intake generally should not exceed 12 quarts. This is not to suggest limiting
fluid intake by highly conditioned persons, who may require greater than 12 quarts daily.

Note: Rest = sitting or standing, in the shade if possible.

Adapted from DOD [2007].
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<H 3-33> T S92 22PN 20t HTFPTE SERA AR

Adjusted Light work Moderate work Heavy work
temperature ("F)’ (minutes work/rest) (minutes work/rest) (minutes work/rest)

90 Normal Normal Normal

91 Normal Normal Normal

92 Normal Normal Normal

93 Normal Normal Normal

94 Normal Normal Normal

95 Normal Normal 45/15

96 Normal Normal 45/15

97 Normal Normal 40/20

98 Normal Normal 35/25

99 Normal Normal 35/25
100 Normal 45/15 30/30
101 Normal 40/20 30/30
102 Normal 35/25 25/35
103 Normal 30/30 20/40
104 Normal 30/30 20/40
105 Normal 25/35 15/45
106 45/15 20/40 Caution*
107 40/20 15/45 Caution'
108 35/25 Caution’ Caution'
109 30/30 Caution’ Caution®
110 15/45 Caution’ Caution®
111 Caution’ Caution’ Caution®
112 Caution’ Caution’ Caution’

“With the assumption that workers are physically fit, well-rested, fully hydrated, under age 40, and have adequate water intake and
that there is 30% RH and natural ventilation with perceptible air movement.
"Note: Adjust the temperature reading as follows before going to the temperature column in the table:
Full sun (no clouds): Add 13°
Partly cloudy/overcast: Add 7°
No shadows visible/work is in the shade or at night: no adjustment
Per relative humidity:
10%: Subtract 87
20%: Subtract 4°
30%: No adjustment
40%: Add 3°
50%: Add 6°
60%: Add 9°

"High levels of heat stress; consider rescheduling activities.
Adapted from EPA [1993].
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<H 3-34> RAUSE YYFG UL 22X 2, HFETTE T Al

Light work Moderate work Heavy work
Air Temp ("F) Full sun Partly cloudy No sun Full sun Partly cloudy No sun’ Full sun Partly cloudy No sun'
7 Normal Normal Normal Normal Normal Normal 35/25¢ Normal Normal
S0 30/30 Normal Normal 20/40 Normal Normal 10/50 40/20 Normal
85 15/45 40720 Normal 10/50 5/35 Normal Caution* 15/45 40720
90 Caution' 15/45 40420 Caution* Caution® 25{35 Stop work Caution’ 15/45
95 Stop work Stop work 15/45 Stop work Stop work Stap work Stop work Stop work Stop work
With th mption that workers are heat-acclimatized, under the age of 40, physically fit, well-restad, fully hydrated, and wearing Tyvek coveralls, gloves, boots, and a respirator.
Cool s may enable workers to work for longer periods, Adjustments must be made when additional protective gear is worn
"No sh re visible or work is in the shade or st night

'35 minutes work and 25 minutes rest each hoar.
*High levels of heat stress; consider rescheduling activities,

Adapted from EPA [1993]
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Item

Actions for consideration

I. Engineering Controls

Body heat production of task (M)
Radiative load (R)

Convective load (C)
Maximum evaporative cooling by
sweating (o)

2, Administrative Controls

Acclimatization

Work schedule

Hydration
Rest and recovery

Extreme heat event (e.g.,
heat wave)

%

2) A=A =4

Reduce physical demands of the work: use powered assistance for heavy tasks

Interpose line-of-sight barrier; use furnace wall insulation, metallic reflecting screen, heat reflective dothing;
cover exposed parts of body

Ifair temperature is above 35°C (95°F), reduce air temperature, reduce air speed across skin, wear clothing

If air temperature is below 35°C (95°F), increase air speed across skin and reduce clothing

Increase cooling by decreasing humidity and/or increasing air speed

Decrease clothing

Gradually increase exposure time in hot environmental conditions over 7-14 days

For new workers, the schedule should be no more than 20% of the usual duration of work in the hot environment
on day 1 and no more than 20% increase each day

For workers with experience with the job, the regimen should be no more than 50% of the usual duration of work
in the hot environment on day 1. 60% on day 2, 80% on day 3, and 100% on day 4

Shorten duration of each exposure;
more-frequent short exposures are better than fewer long exposures

Schedule very hot jobs in cooler parts of day when possible

Encourage water intake at frequent intervals to prevent dehydration (1 cup every 15-20 minutes)

Shaded and/or air-conditioned space nearby

Heat alert program

(1) % A L 2% AT

(2) A7 oAk A ek g
Re] 2] JRAA K AL G F G Raje] Fa pio] ohh 1
b A e EEel BE b RaE ehiy] iR 2o 9 gl
Fod 4 247t 9 5 ok AE A2 AR 4R FA 1S 99
2 RTHE 2, ). AF OAb G Qe ve Al b 4442 F
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<HE 3-36> TLV and action limits of ACGIH (2017)

2 w3t Z2Ate| TLV (WBGT in °C)

Allocatioor; \(/)Joivoékrg;ta cycle Light Moderate Heavy Very heavy
75% to 100% work 31.0 28.0 - -
50% to 75% work 31.0 29.0 27.5 -
25% to 50% work 32.0 30.0 29.0 28.0

0 to 25% work 325 315 30.5 30.0
2 5% 22 22X
Action limits (WBGT in °C)

Allocati(;r; \?Jox(voékr;nsta oydle Light Moderate Heavy Very heavy
75% to 100% work 28.0 250 - -
50% to 75% work 285 26.0 24.0 -
25% to 50% work 295 27.0 255 24.5

0 to 25% work 30.0 29.0 28.0 27.0

ol8) gk TLV ¢} action limits& +=2F2] 214 thARE-(Metabolic Rate (Watts))
S 7IHto g AtElon AAg 7ES the 1ok 2k 22 X gt
AArEE A M= A 7 A < 180 keal/h; $7F A9 A
A = 180 - 300 keal/h; & 24 = 300 - 415 keal/h; 2231 w9 3= 24 >
520 kecal/he] #t}.

e w2
and
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Examples

%71, M71, 7HH

Metabolic Rate
(Watts)
115
180

_

Light)

<HE 3-37> Metabolic Work Rates of ACGIH (2017)

Work Category
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=2+ Workplace Safety and Health Guidelines: Managing Heat stress
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in the Workplace (2012) 2+
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WSH $18 & 1+4(WSH risk management regulation)®l] w2} 217 sk
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TE 7o ® SdAg] g A S A 7 Aok GAFE oY 7Tt
NatEo] glom H5 2% (Wet Bulb Globe Temperature, WBGT) 2 & ~
Ef 2 A¢(Heat stress index)E AR 4= oy A7IE= =71 34 3H

(National Environment Agenct, NET)2 6071 o]4e] 2gke] s #A=4hE

a 2473 Ao R 4 AEA AE YuolEstal itk

OHH

WBGTE ol &3 A= Hrbol= obgfet 22 73 AHSRth
* WBGT < 31°C: Low risk
* WBGT 31-31.9°C: Moderate risk
* WBGT > 32°C: High risk

WBGT] 81845 2ele] A} 2 7d A3 F4 %70 oe} e}
A=), 7 Al w2k ACGIHZF A/ ek TLV #hs A-&3sksith ACGIHS TLV
& AFego] ARHT FED 2L AAGE 22 /Foe W wdy

s
o= WY& % gFo] TS Fevha AdE s 2o AN Als 38°C
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E 24eH GRE e Ao HHolth. WBGT 4 4ehAction limit)& 7]
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<H 3-38> Clothing adjustment factors for some clothing ensembles

Clothing type Addition to WBGT(°C)
Work clothes (Long-sleeved shirt & pants)

Cloth (woven material) coveralls

Double-layer woven clothing

SMS polypropylene coveralls 05
Polyolefin coveralls 1.0
Limited-use vapour-barrier coveralls 11.0

gl

AAg(heat index)oll= @ 2Ed 2 1(Heat stress 1) 2 & 2E#~
2(Heat stress 2)7F =, € 2E#H 2~ 12 37|17 & a1 2-A7F 21 3ol A
/\F‘lé}‘i‘ Aol o ~Efli 2% 8717} 2 H= S obef of&joll A ALE-sh
= AFo|th, AV Ed A= 4 2EY XA 28 Alwshes AEolAdo] 57, 4 ~E

A= 15 Aleshs 2 1301 1771 A
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(6) OSHA Quick card

OSHAE ¢ €S 29ksle] st ~Ed2d tlat ARE 833 quick card

= AlFsta glom, I WfgS ofeleb Pt

Protectlng Workers How to Protect Yourself and Others
from Cold Stress + Know the symptoms; maonitor yoursalf snd co-workers.

* Drink warm, sweetenad fluide {no alcohol).
+ Dress properly:
— Layers of looge-fitting, insulating clothes
- Insulated jacket, gloves, and a hat (waterproot, i
necessary)
= Insulated and waterproof boots

Cold tsmperatures and increased wind speed {wind
chilll cause heat to l=ave the body more guickly, putting
workers at risk of cold stress. Anyone working in the
cold may be at risk, ¢.9., workers in freezers, outdoor
agriculture and construction,

Common Types of Cold Stress What to Do When a Worker
Hipothamis Suffers from Cold Stress
+ Mormal bady temperature (98.6°F) drops to 05°F or less, For Hypathemia
* Mild Symptoms: alert but shivering « Call @11 immediately in an emeargency.

+ Moderate to Severe Symptoms: shivering stops: + To prevent further heat loss:
confusion; slurred apeech; heart rate/breathing slow; — Maove the warker to & warm place.
loss of conacisusness; death — Change to dry clathes,

— Cover the body lincluding the head and neck)
with blankes, and with something to block the cald
{e.g., tarp, garbage bag). Do not cover the face
= i medical help ia mare than 30 minutes away:

Frosthite
+ Body tissues freeze, 2.9, hands and teet. Can occurat
tamperatures above freezing, dus to wind chill. May

result in amputation. - Give warm, sweetsned drinks if alert ino sleohal).
+ Symptoms: numbness, reddened skin developa gray/ Z Benly Heat RORkSL the e yides mh chest
white patches, feela firm/hard, and may blister, nack, snd groin, Call 811 for sdditionsl rewsrming
Trench Foot (afso known as Immersion Foot! e ——
+ Non-freezing injury to the foot, caused by lengthy For Frosthite
exposure 1o wet and cold environment. Can cccur at sir + Follow the i s
temperature as high a3 60°F, if feet are constantly wet, = Do not rub the frostbitten ares.
+ Symptoms: redness, swelling, numbness, and blisters « Avoid walking on frostbitien feet

Risk Fac + Do not spply snow/watesr, Do nat break blisters
lsk Factoes + Loosely cover and protect the area from contact
+ Dressing improperly, wet clothing/skin, and exhaustion * Da not try ta rawarm the arss unless directed by
medical persannsl

For Trench
* Remove wet shoes/socks; air dry (in warm area); keep
affected feet sievated and avoid walking. Get medical

For Prevention, Your Employer Should:

nersion| Faot
» Train yau on cold stress hazards and pravention

Provide enginesring contrals, .., radiant heaters.
Gradually introduce workers to the cold: monitor

warkess; schedule bresks in warm areas RHTR
For more information For more information
*  Occupational % Oucupational
Safuty and Hualth Safuty and Health
Administration Administration
U.S Department of Labor U.S, Department of Labor
wwnw osha.gov (800} 321-0SHA 16742 | www.osha.gov (800} 321-0SHA (6742)
A
SN A

[124 3—58] OSHA QUICK CARD for protecting workers from cold stress
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=7t el F& AN FAsEr] Y wE A A= gEA N Bl
T7F A vl AR AE7FE 93 (The  American  Conference  of
Governmental Industrial Hygienists (ACGIH) Y] 71+< w21 9t} ACGIH=
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2) AARZAZ]

AABA7]F (World Health Organization, WHO):= 20051 WHO 7]
7Fol =21 (WHO Air quality guidelines for particulate matter, ozone, nitrogen
dioxide and sulfur dioxide)S 2% 3t} i 7o =gflol = PMoss A H
10 pg/m’ol &}, 244)7F 4t 25 pg/molats st dar PMpS A%+ 20 1

m’o]a}, 24413 B3t 50 pg/m’olshE Haskil glk.

Guidelines
PM, : 10 pg/m’ annual mean
15 pug/m’ 24-hour mean
PM.: 20 pg/m’ annual mean
50 pgfm’ 24-hour mean

[0 3-59] WHOS| PMyo & PM, s 2110F

WHO v AIRA 7he] Eehelo] A= Agehis vl ARAe] 5 olel, vl

ARAZL o} B2 A% AAACR PaAD + YES ZT7t HE B

v Tl—

U 4 Fe MAIUA AR TR 9AE SR Ve UERITE PMps9

L (o)
t}h o] 2 o]Ae HAWA Fro] AV wEdE 4 7] 2 A0 pg/m’)
olte] mMAHA FE =EF NS WrHoh AbdEC] 15% =T 7+ HAl A3
i S EEAE 5 pg/molt) o] A= AV mEF L AMYE Ao 25
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WE0] 6% (95% A1F T3 2-11%) At PMpse] Al WA A 5% &5
1 P
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M58 AR s=7k Al A SFAE 24 49 F
2

<E 3-44> OMEX| (P2 5T HASE =X JIE
PM PM, Basis for the selected level
(pgm’) | (pg/m’)
linterim target-1 70 35 These levels are associated with about a 15% higher
(IT-1) long-term mortality risk relative to the AQG level.
Interim target-2 50 25 In addition to other health benefits, these levels lower
(IT-2) the risk of premature mortality by approximately 6%
|2-11%] relative to thelT-1 level.
Interim target-3 30 15 In addition to other health benefits, these levels reduce
(IT-3) the mortality risk by approximately 6% [2-11%] relative
to the -IT-2 level.
Air quality 20 10 These are the lowest levels at which total, cardiopul-
guideline (AQG) monary and lung cancer mortality have been shown to
increase with more than 95% confidence in response to
long-term exposure to PM, .

A EAI9F 20709 w=r Aol A] AAlE Aol 9 PMypel 24
AZE Fyt FE7F 10 pg/m’ SMESE @IAEES 062% 2 046%
(Katsouyanni 5, 2001; Samet 5, 2000) A} CAFRY 5 o] A9
of #1xgt 297 Al dlolEE o] g HEREA Ax} 5 Hit FE7F 10 n
g/m’ Z74e wulth ApgEo] 05% S718H3 0.H(Cohen &, 2004), oFAlo} EA]
o] Aoz ¥52E AFGE S/ YERATH0.49%/(10 pg/m®) (HEL A4 5
23], 2004).

.
my &
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Sl Aol o sha, PM;pe] w57} 10 ng/m’ 574 winpch AFgE-S 4%
ol Y w4t *ﬂ glol oF 05% 71 Aoz o s ek PMy
o] 8% Ht Pal FEQ 50 pg/m’ B}k 100 pg/m’ & 150 pg/m’e] PMy &
A ApgEo] g o R 5% Frbetrtal o4 E
A7F dasieh & ¢ ok 7 oHA 5EA 100 o
25% Z7Fskal Al WA BEAQ 75 pg/mioll A=
2% Z7r3th,

<H 3-45> OMEX] 2F2 52 DAHE =H JIE

=
PM,, (pg/ PM, Basis for the selected level
m’) (pg/m)
Interim target-1 150 75 Based on published risk coefficients from multi-centre
{IT-1) studies and meta-analyses (about 5% increase of short-
term mortality over the AQG value).
Interim target-2 100 50 Based on published risk coefficients from multi-centre
(IT-2) studies and meta-analyses (about 2.5% increase of short-
term mortality over the AQG value).
Interim target-3 73 375 Based on published risk coefficients from multi-centre stud-
(IT-3)* ies and meta-analyses (about 1.2% increase in short-term
mortality over the AQG value).
Air quality 50 25 Based on relationship between 24-hour and annual PM lev-
guideline (AQG) els.
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B=ro] Wxol] tigk 7] el 7152 WHOS dar Al we] ¢h3td 3
ElT}h PMpso] 9133t 7]-& WHO Axrt) 254 2 25 pg/m’o|th. a1+ *é
it 7152 50 pg/m’E, WHO®| F wljo]th. np7kA| 2 PM,e9] 749 Bl=re] 1zt
TS WHO B 20 pg/m*Bot 258 2 50 pg/mPelH &% H# 7]5& WHO
9] 50 ug/m’sll w8 248} F 120 pg/m’elth. WHOS| ¥4 34 Ax}, B2 ZA
ol o]gA &3td 7]FE da ik

201839 =] WA sk dI2 thgeo 1y} 2k

m more than percentage 20 4 prowvince

@ percentage 11-20 10 provinces
percentage & -10 4 provinces

e m percentage 1 -5 &  provinces
o ., W ot exceed standard T provinces

" (Loei, S Kaeo, Surat Thari, Phuket, Satur, Yala:
(
1 Marathiwat)

e

b ! "“:, b
k _.' n\l
b, 41 The ar pollution steady except PM, ., Ozone and

P, still be resolved

prrartagn’
ntmree valia

A
: 3y
| TR s p—— .:.-."'.'............___’."._ e
s . ' HCl,
co
Py =2 ey
e op i n 2 13 1.4 15 LL I 14

[0 3-60] Ei=R| B7E ZUERP 2 (2018)
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Research for the outdoor workers’ health management related with

climate change

Objectives

Climate change in Korea has a large amount of uncertainty in forecasting and has various and
profound effects on public health. The basic policy for health protection against climate change
is to refrain from outdoor activities. Outdoor workers are a group of workers who are

vulnerable to health care in that they must work outdoors regardless of the climate.

Methods
We estimated status of Korean outdoor workers. We conducted review for literature and
domestic policy and case focused on outdoor workers health management. Outdoor workers

health status and risk from climate were analyzed in Korea.

Results

The size of outdoor workers in Korea was estimated. According to the 2015 Census Analysis,
10.1% of the 23590,570 workers were 2,.379,367. The health effects of climate change were
analyzed. According to the analysis of the thermal disease surveillance system, thermal
diseases increased according to the number of heatwave days. In the cold disease monitoring
system, the lower the average minimum temperature, the more cold disease patients increased.
Industrial accidents caused by dust were mainly approved for respiratory diseases and cancer,
and cerebral cardiovascular diseases and skin diseases were identified. The current guides for
outdoor workers were reviewed and suggested for improvement. We identified the principle
that weather conditions tailored to the working environment are needed for the risk stage of

heat waves. Step by step tips and medical terms were summarized and updated.

Conclusion
The size of outdoor workers in Korea and the current status of health effects of outdoor

workers due to climate change were checked. We identified the necessity of health protection
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measures for outdoor workers and suggested concrete countermeasures.

Key words: climate change, outdoor workers, heat stress, cold stress, dust
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@ Tenmars(TM-118D, Tenmars, Taiwan)

@ SATO(SK-180GT, SATO, Japan)
@ TandD(TR-72wf, TandD, Japan)
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3) 24 A3
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=5 QUESTemp 32
e SATO | E# | Tenmars | & |TandD |
|2t Indoor | ®# | Outdoor | H
1310 32.3 316 32.1 31.2 35.3
13:20 327 320 32.3 318 377
13:30 35.3 34.0 337 314 389
339 329 329 31.2 385
13:40 34.8 33.7 336 317 404
13:50 355 34.2 34.1 31.1 402
14:00 327 320 314 29.8 385
14:10 31.0 30.7 30.4 297 36.4
14:20 31.0 30.8 30.4 295 36.1
14:30 31.0 309 30.4 29.8 352
30.8 30.6 30.1 29.3 348
14:40 30.5 30.4 30.1 294 345
14:50 305 30.4 30.0 29.1 336
15:00 30.5 30.4 29.3 28.6 330
1510 29.8 29.7 29.3 289 328
15:20 30.2 30.0 295 29.3 332
15:30 30.6 305 30.4 29.8 338
31.0 30.7 305 299 340
15:40 31.2 309 30.7 30.2 34.0
15:50 318 314 31.0 30.3 350
16:00 325 319 31.8 30.7 354
¥ 14:30-15:20 o2 Qs FAHAAE "A" — "C'RE olFdte] AT
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2) B (FA Shul&) (&9 C)

QUESTemp 32

AL SATO | W | Tenmars | W |TandD | H
|24 Indoor | ®& | Qutdoor | "o
13:10 30.2 299 302 29.9 35.2
13:20 30.7 30.3 30.6 302 36.2
13:30 31.9 314 31.1 302 36.5
31.2 30.7 30.8 30.1 36.4
1340 31.1 30.7 30.7 30.4 36.7
13:50 317 31.1 31.2 30.4 37.1
14:00 31.4 31.0 30.8 29.6 36.8
14:10 30.1 299 209 20.3 355
14:20 29.9 20.8 2907 20.3 354
14:30 30.3 302 30.1 20.3 346
299 20.8 20.7 29.1 34.1
14:40 30.1 30.0 207 289 335
14:50 29.7 29.6 20.6 289 33.0
15:00 295 294 29.1 28.8 325
15:10 296 29.6 20.2 29.1 329
15:20 29.7 29.6 204 20.2 33.1
15:30 30.1 30.0 30.0 205 336
302 30.0 20.8 295 33.7
15:40 304 30.3 20.9 29.7 33.8
15:50 30.3 30.1 20.9 20.7 344
16:00 30.8 305 30.2 20.9 34.7
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=5 QUESTemp 32
Al SATO | W& | Tenmars | E& |TandD | o
|2t Indoor | @ | Outdoor |
13:10 29.0 29.0 29.1 204 332
13:20 29.3 29.2 20.3 205 34.0
13:30 29.8 295 20.6 289 344
295 204 20.5 289 33.8
13:40 29.8 20.8 2909 287 338
13:50 295 294 20.6 28.6 334
14:00 29.3 292 29.6 285 339
14:10 29.2 29.1 204 28.2 34.0
14:20 295 29.3 205 28.6 33.8
14:30 299 29.7 20.7 285 335
294 20.3 295 28.2 329
14:40 292 29.0 20.6 28.3 326
14:50 295 292 20.3 279 32.1
15:00 29.3 29.2 292 27.8 314
15:10 285 284 29.0 278 317
15:20 29.2 29.2 29.1 28.3 317
15:30 289 28.8 20.8 28.6 327
29.3 20.2 20.6 285 3.7
15:40 29.8 29.7 20.8 29.1 327
15:50 29.6 294 299 285 338
16:00 296 294 29.8 28.8 33.2
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