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Characteristics and Health Status of
Outdoor Workers Exposed to High Temperature

Lee, Bokim

Professor, Department of Nursing, University of Ulsan, Ulsan, Korea

Purpose: This study aims to identify general, workplace, and health-related characteristics of outdoor workers
exposed to high temperatures, and to compare the risk of disease according to outdoor high temperature
exposure. Methods: This secondary analysis study used the 5th Korean Working Conditions Survey (2017) to
identify 4,915 outdoor workers exposed to high temperatures. Results: Outdoor workers exposed to high
temperatures were mostly male, elderly, less educated, and daily contract workers. Most of them were engaged
in agriculture, forestry and fishing, and construction industries. About 40~50% of them complained of
musculoskeletal pain and overall fatigue. The results showed that high temperature exposure increased the risk
of illness (hearing problem, skin problem, backache, muscular pains in upper and lower limbs, headache/
eyestrain, injuries, depression, and overall fatigue) among workers. Conclusion: High temperature exposure
might increase the risk of illness among workers. The results of this study demonstrated that the outdoor workers
should be protected from high temperatures.
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53] 7]20] 2713 &<t okl M dafoF sk Z2ARE
It 2GS, Ho R 2ol BHa o= 25t B 9
3t AFg}o) 31& 4= Qlt}(Lucas, Epstein, & Kjellstrom, 2014).
AZES] WA 22 ZrdRFoly thakeol vlElste S8k
ol 9L 3 204 dote F2A S 2EESH TS
3 o] olx| A Hth(Armstrong et al., 2007). E3F L2 AFE0]
e AAE2 72 57 Fadol R dd e E4e 71
Aol §7] dzofl A9 & AE JASA v R =E =
0]7] 4t} (Bishop, Balilonis, Davis, & Zhang, 2013). TFeF A}
Qe Q1 o] FE38ho] 31.20f| F3] =-5-5HA] Rk A A
o %A (Lucas et al, 2014) 4 YFo|L} TGEE 5o
2 Ql8j & SN A= L& o] gl FE2AEPH(Crowe
et al, 2013) Aol L} Ajre] QHAL o Fold 4 9le. 2
27he] e 12 & 7hE A Y 754 S 9 Byt ol e}
LB A 9 F-8-0] 7HA (Sett & Sahu, 2014) 9} &) 2 2] QA
A3z o]0} A7 AFE BRI S 2948 4= c(Tawatsupa
etal., 2013).

Ao leEEs BE FEATH ARo|U AFFL.R o]ofA]
A2 otk i A, Aol it ==, A, 9%, ¥
2, 7|42, S SOl vk de B Y e g
Qlt}(Ashley, Luecke, Schwartz, Islam, & Bernard, 2008;
Benmarhnia, Deguen, Kaufman, & Smargiassi, 2015; Kenny,
Yardley, Brown, Sigal, & Jay, 2010). g} oz} A54F,
L8427 28 2fo] 5 AB| AR H S20] HhEhA & 27
Ueld 5= Qlth(Benmarhnia et al., 2015)

2020 59 209 55 9 139713 A ey 29485
HAFAAAE S8 Al L EASA = AP I =
E3H A F 1,0787g ol ] ETH(CRGM, 2021). =1 5A 9
FAZ AAF Z2AY] AT Y ES 5ot = of
AR AAA ) 5 AARE T3l ZEAFNAA AT &
QAT EE 5T 5 At AT H A= T2
H, 2gdge 2 AA ] $elS TS F2A7F 2016 F
€l 202037HA] & 15678 (AFgAF 267 230 o]F ALY
2AA} 487%(76W)2 TP B2 HES AT Stk
(Korea Ministry of Employment and Labor [KMEL], 2021).
= F4 717to] A4 0f AL QL1 (CRGM, 2020) =5l
7h sk of weEh R A S A B3 s olur] wieel 2
229 31.g kmE 2 Q1% Y= oS gWobd sl )tk
(Kenny et al., 2010).
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“H(Park, Kim, & Oh, 2017), A )22 (3HA A Y, To
22}, AdAE =72 L85 FH AT (Lee & Lee,
2021) 5] Ut} =FeAT= ¢ thdRt 4, A%, AF 52
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2 A7 2L leEE= oF 2Rt uolstal
o] A= FFE B8] fIete A5t 2
B2 2AH2017)9] FARIEE o83t o| AR EA FTOl
- DRI RAE FHIRSERANE AR R sk A
(HEA Ao A FH8h= BAFRA, A=) TH15A] o)
o HAAE ko HikHel GREES Tetalr) 918 3
otk A A FHth(Occupational Safety and Health Research
Institute [OSHRI], 2017).
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TLRA|7Ee] 1/4 o)A 2 3
S kgt e =% ofg]
A3 TP A] g2 YRt L= A= 45,290

3. g7+

2 A7 BAL 2A5] flste] A5t Z2EAH A
(2017)] YAR R 2 EE ZZA}0] Aubd] B4, AFAA EA

= Ov

A BUSHE AT £ o1e 4REVE T

%S’EE SH? }73%—.—'&34 ARsFo E2IF 0§:,L-r
st 1270 d B¢t A AdEAle FEHEA, TF2A,
-9-%/ /E)}X] :L‘:'f%/ ‘6]'1“ :-I'vir %‘F’]— 7‘1:_9‘] 'Lli, = o, ‘I‘E/
Bol, AAlm 2 2 1Este] A $52E 2ABIAL

4. X2 8N

A5 E4.2 SPSS/WIN 26 21313 o} g5o] AR
ok 2 AR 22 e SRS e ol 88 #
B AAS) o] mATHE mrt gk 24517 919
A A BAZESA, 757 BA7RA, AR S8 RIS

Fot AE/1EAE Yostol BYwE BAS AGHI, T
& =5 ofArAtel At 2 A AN B4, AMI B4,
A% B 545 v asty] el 2he-237tolAlE A% (Rao-
scott 7 test) S AA|EHH L, -2 -F okJAHY o] wha}
A I AP =7} o BA kRl XS Tetstr] flsf At
AHE Y (model 1), A, 97, 2F-S B A (model 2)3H A 2
A2 ¥ 3] E4 (logistic regression analysis)S A 33} % T

i

& = F oFQ|2h Y Rf= ARt = A o] H]E] H/d o] v

12 L= 02

gxel Eu AP &

=9k (p <.001), 50, 60T TR} H]&0] EO W (p<.001),
%% 9 25 AsHER7F Bokthp <.001). LE =3 ofe)
iAo HlF o] & AELS HUIAFAA, 75U 9 B
7% FAR, B FAROIYL, HFH 1L 123 ofe)
2H170] ul & Aol EA 0.2 §HTH(p <.001). TL 1=
2 ofolaiAlE QukzEAo Hl8) FamAe) Hlgo] Wop
©ml(p <.001) AF YA LgA R 0] vl o] E3krhp <.001)
(Table 1).
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4 Hl»
= R YA} ol FAFHE HE2 wHIY,
A4 ?d o) ATk(p <.001). & =% oFol AT} FANSH A}
e AAZ2AL 109 ]Rke] 4w ARIHo] Bstow
(r <.001) 22 A|7to] 3= 35A] 7} m|qto] 7L} 3 48A)7F o]AFo
2 24017 ZRAHE R0l H971 B3keh(p <.001).
& e ofo| YA FATHE ALY YL DA Hpe 3
A A)of] Wekth(p <.001)(Table 2).

3.7 &# E4Y Hlu
AL eE oRJZIAR} F A Aol EXA ST
S U &2 48.6% 2 URIZE R (25.8%)0l| v 3kt

(p<.001). 6748 o1 g1 1= Mo Gl ZRAY V& &
31 15.3% 2 AUk 2 2H(4.1%)0] H]8) EThp <.001). H2
19 o] th A § ABEARE BHS A LIS BE Aol 4
A2 =F ofA YA} GRtEE A Bl AEEC] =%
(p <.001). 53] AL =Z ofRJAARINA A TaE0] 2 A
& AR TLE@49.1%), HAITR(39.9%), FHAITSE(38.8%),
2%(29.6%)0] Qlth(Table 3).
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-2 = ofQJAM YR} = YRk EA}o|| Hla A A7}
Fo| B 7HsAol 4, A, 2F B $1.334(95% CI: 1.20
~1.48) =Tt 670 Y oA} AES oFS A HAI = 1.484(95%
CIL: 1.28~1.71) &9kth H2 13 o] A AR EA 2L B
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Table 1. General Characteristics of Workers according to Outdoor High Temperature Exposure

Expose of outdoor high temperature

x* Rao-Scott

Variables Categories Yes (n=4,915) No (n=45,290) ®)
n (%)" n (%)7
Gender Male 2,745 (73.0) 20,962 (55.9) 320.65
Female 2,170 (27.0) 24,328 (44.1) (<.001)
Age (year) <30 88 (4.2) 4,369 (15.6) 300.54
30~39 230 (9.0) 8,267 (22.0) (<.001)
40~49 544 (16.9) 11,251 (25.1)
50~59 995 (25.7) 12,255 (23.1)
>60 3,058 (44.3) 9,148 (14.1)
Education <Middle school 2,889 (43.3) 6,862 (9.7) 866.66
level High school 1,423 (36.4) 17,733 (34.5) (<.001)
> College 599 (20.3) 20,647 (55.7)
Occupation Managers 10 (0.4) 196 (0.6) 905.56
Professionals and related workers 161 (6.8) 7,185 (21.0) (<.001)
Clerks 51 (1.2) 6,667 (20.3)
Service workers 100 (1.8) 7,313 (12.8)
Sales workers 158 (2.6) 9,284 (14.0)
Skilled agricultural, forestry and fishery workers 2,935 (44.5) 2,151 (2.4)
Craft and related trades workers 507 (17.2) 3,856 (9.1)
Equipment, machine operating and assembling workers 247 (8.6) 4,149 (10.9)
Elementary workers 737 (16.5) 4,405 (8.7)
Armed forces 9(0.3) 84 (0.2)

Type of Self-employed workers 2,658 (37.7) 15,057 (20.1) 415.28

employment  Employees 1,504 (45.6) 28,604 (76.1) (<.001)
Unpaid family workers 733 (16.1) 1,457 (3.4)
Others 20(0.7) 172 (0.4)

Type of Self-employed workers 2,658 (37.7) 15,057 (20.1) 538.38
employment  Indefinite contract 704 (25.2) 22,570 (62.7) (<.001)
contract Temporary contract 345 (8.2) 4,647 (10.5)

Daily contract 475 (12.9) 1,559 (3.3)
Others 733 (16.1) 1,457 (3.4)

TUnweighted n, weighted percent.

okl Fe]A}o] HFAY 918 = 7} 2,308} (95% CI: 1.73~3.06) 2 H]
1A EA Uehtth(Table 4).
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22 23 £Q2o] =712 ok &R}l A7 HF o)
e ARE1H BAlo] feobA T Yl £ AT Do B EE
obsl 2t iAo BT} % 2 Shelgto 2a Lo gt
224 AR £y A 7| 2ARE vlAskng
Albﬂﬂ‘”t} AT E F3 WA 7o ATS YA 5
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9, e RFARR e H, A Aol AY -8A ok o] B
okeh. 3HA AR, B Eal, ALY w1} 5 297k
A2 AFO 2 3 AL (Lee & Lee, 2021)9F A = 5212 thA}
© 2 3} ¥ (Lee & Lee, 2020) A & 2 LA 7o} ZHo] P
33 50t) 7k 7 gtk oke] 219 B¢ = E2F 2
Fo7EE dFol7] ol gAol B, FE d 71 vdde =
G, At A}, A-8A oA 22 F oA S Z2AF S
Aoz dSHct ngA}, AL, d-8A ARt 2ol AL
A A7 S Z2R B 47 e ngEete
Qlal| ¢FHE A =2 Yol 2 7|7t = US 7t
7% sto] 2 o AP 3ol o wob A 4 Qlok
(Crowe et al., 2013). -|uet T2 == o2 YR} 5 ALF]
ZAA A7 FE HAAF LA ST AL B R
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Table 2. Workplace Characteristics of Workers according to Outdoor High Temperature Exposure

Expose of outdoor high
temperature v
Variables Categories o e e
Yes (n=4,915)  No (n=45,290) ()
n(%)" n(%)"

Industry Agriculture, forestry and fishing 2,960 (44.2) 2,212 (2.5) 437.32
Mining and quarrying 0(0.0) 17 (0.1) (<.001)
Manufacturing 111 (3.5) 6,009 (17.6)

Electricity, gas and water supply 6(0.2) 130 (0.3)
Waste, materials recovery 12 (0.8) 74 (0.3)
Construction 700 (25.1) 2,030 (6.0)
Wholesale and retail trade 247 (3.5) 10,078 (15.0)
Transportation 126 (4.1) 1,630 (5.3)
Accommodation and food service 62 (1.0) 5,130 (9.1)
Publishing, motion picture and information service 10 (0.6) 692 (3.1)
Financial and insurance 11 (0.2) 1,706 (3.1)
Real estate and rental service 43 (0.5) 1,769 (2.4)
Professional, scientific and technical service 19 (1.1) 959 (4.2)
Business facilities management and business support service 207 (6.5) 1,621 (4.8)
Public administration, defence and compulsory social security 252 (5.4) 1,491 (4.0)
Education 27 (0.7) 2,575 (7.4)
Human health and social work service 46 (0.8) 2,928 (7.8)
Arts, sports and recreation 20 (0.7) 534 (1.6)
Membership organizations, repair and other personal service 49 (1.0) 3,501 (5.1)
Others 7 (0.0) 204 (0.3)

Firm size <10 4,053 (72.3) 28,719 (52.0) 61.71
(number of 10~49 589 (19.0) 9,666 (26.9) (<.001)
workers) 50~249 148 (4.7) 4,317 (13.1)

250~499 38 (1.6) 862 (2.7)
>500 53 (1.5) 1,473 (4.7)
No response 34 (0.9) 253 (0.6)
Working time <20 819 (12.2) 3,026 (5.6) 108.44
(hours/week) 21~34 803 (11.5) 2,597 (4.9) (<.001)
35~40 1,273 (26.4) 15,737 (41.8)
41~47 384 (8.0) 3,574 (9.2)
>48 1,621 (41.6) 20,223 (38.2)
No response 15 (0.3) 133 (0.2)
Location Big city 939 (27.2) 21,593 (47.8) 348.29
Small town 3,976 (72.8) 23,697 (52.2) (<.001)
T Unweighted n, weighted percent.
hAIHC) SAAT PRSP FS AL Z 20141 BT Glek ol Aol FrhE FHAYY FF
sholc}. o} 525, 484k A1) Aol W T 50} Afolol 4 711 A
2 A7ET, 1L = oAt 2 5ol AM 02 2E2Hch Ao A9 BelF 2 ?JToM wtohy)
Qoll SASHATE of 5 AL HHEAATZAS0A WG BTt Bt B RS diy), HERL YRR B
o) o5Hi2 AROISLR A BEHE S ol BE  Sohotob S 2 a0 ol AL e

shoiek. 38 e
2 o]50] 714 ol FAH:

OFQAF AR} F A Ao gro] HLst= A
FHoldo] tiFE 22 utete]
FAEA Y £ RO R A SHT) 1 =9 At
A= SR T} 22 T A8 tizol] Ao A] Yot oF
A7) 12 =29 F o] FAEA| BT o (Lucas etal.,

£ =9 4= Qit}(Bishop et al., 2013). | =2] A AR}
T2 A5 SARl Bl @ B g F{efdo] 13v) wth=
A1 A= tHGubernot, Anderson, & Hunting, 2015).
B39 29, Ao wob AZEYEPo] 4% ek
A, B 2AH 2 o) o] ATl 2] TEAT T
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Table 3. Health-related Characteristics of Workers according to Outdoor High Temperature Exposure

Expose of outdoor high temperature

Variables Categories Yes (n=4,915) No (n=45,290) = Ra((;—)Scott
n (%)7 n (%)7
Self-reported health status Good 2,172 (51.4) 30,886 (74.2) 611.98
Poor 2,743 (48.6) 14,404 (25.8) (<.001)
Disease for more than 6months Yes 1,045 (15.3) 2,461 (4.1) 807.28
No 3,870 (84.7) 42,829 (95.9) (<.001)
Hearing problems Yes 242 (3.4) 552 (1.0) 142.52
No 4,673 (96.6) 44,738 (99.0) (<.001)
Skin problems Yes 125 (2.0) 418 (0.8) 35.57
No 4,790 (98.0) 44,872 (99.2) (<.001)
Backache Yes 1,713 (29.6) 5,716 (10.1) 955.54
No 3,202 (70.4) 39,574 (89.9) (<.001)
Muscular pains in upper limbs Yes 2,612 (49.1) 11,521 (22.1) 933.23
No 2,303 (50.9) 33,769 (77.9) (<.001)
Muscular pains in lower limbs Yes 2,335 (39.8) 8,031 (14.2) 1190.78
No 2,580 (60.2) 37,259 (85.8) (<.001)
Headache/eyestrain Yes 970 (17.1) 6,091 (13.1) 34.31
No 3,945 (82.9) 39,199 (86.9) (<.001)
Injuries Yes 189 (4.6) 651 (1.3) 149.02
No 4,726 (95.4) 44,639 (98.7) (<.001)
Depression Yes 225 (3.8) 1,164 (2.3) 22.37
No 4,690 (96.2) 44,126 (97.7) (<.001)
Anxiety Yes 177 (3.8) 1,406 (3.1) 2.99
No 4,738 (96.2) 43,884 (96.9) (.084)
Opverall fatigue Yes 2,010 (39.9) 107,44 (22.2) 407.33
No 2,905 (60.1) 34,546 (77.8) (<.001)

TUnweighted n, weighted percent.

ARTRE 5 Selubeh A8 g SA 7elsha T ojd ¢
FEch ARG LAAT o] & SIS

Sojof 57t
B AT T8 1o F ORI HAAHE Lt 22 Ao M]3
Z4 27 9 A9 AW 80| B Ao Yehit) 22
H HYRIE 2 AT S 7] B HALEE, 3
ALEE, 850 22 2244 552 Taske &Yt
oIt B3] QAT FAbolet & 5 Qe HAYR AUE
2399%2, B4 AU § A22Ae) 92y Tagol
12.1%(Lee & Lee, 2021), A4 FAA] 223 A HLo|
16.5%(Lee & Lee, 2020)21 A 1} v|w}H H2 $=%] o]t}
ZA7te] 4, A%, Goll gt &, 71& A (HEHEE,
S, 2 B), 5 SR LL AU 2Qlo] ByH oz %
&3l @ WS Wafistal A3 dS 7HA1717]1 %= ek Ash-
ley et al., 2008; Benmarhnia et al., 2015; Kenny et al., 2010).
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olel] £ oA HeRte] 4, 4, A2 BYste] 1L
o thE 9 B4 SIS vlmelgch 1 A 1

2o BUS AT RE B 5, ARARA, 93 BA, 2B
Zﬂvﬁﬂ %_X_‘ E‘]‘]‘—r‘"] E—O‘/ /\]‘—]—-/ TE/ 'Lli"] -l':l 0 L:‘ ]

o2 eyt FHY 22 S A 23 2] Fetz
&) A= AA| -] HiArg o] Bk o= 24-g-8) 2
A2 AAA, A2 MekE doA AAAY 5 A, BA
s Ast %Bi ARLE do7|an GARY, €8, Ayt
22 2843ks fFstt(Lucas et al., 2014). oF] 2 QA=
01171] 71 HIHEH B s £ 428 247k shut &
WL, 72 5 o]0, @ FFo] FUAH ol 3t A F4

o] 1hAg} 4= 9tk (Mutic et al., 2018).
ERL o AlA L2 2EAA FS 0 due =
< FEo AR o] A=, A $E7H10% 27
5°] 138 S71iths A7-4 %7} lth(Dorleijn et al.,, 2014).
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Table 4. Risk of Disease from Exposure to High Temperature Outdoor
s Model 1 Model 2

OR 95% CI p OR 95% CI p

Self-reported health status 1.87 1.70~2.05 <.001 1.33 1.20~1.48 <.001
Disease for more than 6 months 244 2.18~2.73 <.001 1.48 1.28~1.71 <.001
Hearing problems 2.08 1.66~2.59 <.001 1.38 1.03~1.84 .030
Skin problems 2.55 1.83~3.54 <.001 1.88 1.20~2.95 .006
Backache 2.67 2.42~2.94 <.001 1.71 1.52~1.93 <.001
Muscular pains in upper limbs 2.61 2.39~2.85 <.001 1.81 1.63~2.01 <.001
Muscular pains in lower limbs 2.88 2.63~3.16 <.001 1.72 1.54~1.93 <.001
Headache/eyestrain 1.24 1.11~1.39 <.001 1.26 1.11~1.44 <.001
Injuries 2.93 2.31~3.71 <.001 2.30 1.73~3.06 <.001
Depression 1.48 1.17~1.87 .001 141 1.04~1.90 .026
Anxiety 1.14 0.89~1.47 297 1.32 0.97~1.81 .080
Overall fatigue 1.90 1.74~2.07 <.001 1.63 1.47~1.80 <.001

OR=0dds ratio; CI=confidence interval; Model 1: Adjusted for gender and age; Model 2: Adjusted for gender, age and occupation.

SEyete] EHE BHEFr|¢e FFo R kel 1
253 EA o] Qlrt. B ALAIAL] of] AR LTt

WA TH e Bl g E o] 234 $5 A @Bl w1
E}Mﬁ%&ﬂu}.

3, 19 g0l MEEAY YHS ol AL AE A
?éﬂ}g}"ézlﬁ}tﬂl,i%'l%ﬁ FAE o= d otz

Apo A B717He] AL Q13 F2 40| Z7Fateh

A7} Ith(Kwon et al., 2004).

2 AN LE =Eo] FY A AHe Bole
UeEbg o, 1 Eo| Y £AIE %_‘27]% h

B7)Ee oyt A4 22AE R &
gt @ AEY A7 AR Y AshE 4o
3t v} Qlth(Mazlan et al., 2018).

SEE ATAE BE mE Hte B
Falgirh. 712 A7 mEw, FEE 4334
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