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= Abstract =

Objectives: This study was to assess the status and awareness of excessive heat exposure among
agricultural workers.

Methods: We selected a total of 90 farmers from a villages of Gyeongju-si, during August, 2015. We
carried out the temperature measurement for nine times and derived Health Index (HI) and Wet Bulb Globe
Temperature (WBGT) index. We compared the HI, WBGT and excessive heat warnings. Status of high
temperature exposure, lifestyle, medical history, and awareness about excessive health related exposure illness
assessed using survey questionnaires.

Results: The matching rates between the WBGT and the HI during excessive heat warning were high, but
when it was a non-excessive heat warning, there were days of excessive HI or WBGT. Out of 90 farmers
surveyed, 78 cases (86.7%) were in their 60s and older age group. Slightly more than two third (71.1%)
farmers were farming in the dawn-morning (71.1%), and the daily working hours were less than 4 hours
(54.4 %), but only 23.3% among farmers took regular breaks. Of total, 14.4% farmers experienced excessive
heat exposure related illness in order of tiredness, lethargy, dizziness, headaches, and sweating. Overall, the
awareness of the danger for excessive heat and the heat wave warnings were high at 70.0% and 74.4%,
respectively.

Conclusions: Politically, the excessive heat warnings should not be taken into account the simple
temperature measurement but, have to consider WBGT and HI standards at the same time. Farmers need to
be promoted and educated to prevent the excessive heat related illness by periodically increasing their rest

time during farming.
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Table 1. The criteria of high temperature in the South Korea's Ministry of Labor (Measure: C, WBGT)

Working conditions every hour 5 WRBGT (T) ) 5
Light Work Moderate Work Heavy Work
No rest. 30.0 26.7 25.0
5% work, 25%rest 30.6 28.0 259
50%work, 50%rest 314 29.4 279
20%work, 75%rest 322 31.1 30.0

1) Light work: the work, demanding up to 200kcal, to manipulate machines using hands or arms lightly in
sitting or standing.

2) Moderate work: the work, demanding 200~350kcal, to lift or push loads.

3) Heavy work: the work, demanding 350~500kcal, to dig in the ground with a shovel or pickax.

Table 2. Effects of the heat index

Heat index Notes

Caution: fatigue is possible with prolonged exposure and activity. Continuing

80-90 °F activity could result in heat cramps.
o Extreme caution: heat cramps and heat exhaustion are possible. Continuing
90 - 105 °F .. .
activity could result in heat stroke.
o Danger: heat cramps and heat exhaustion are likely; heat stroke is
105 -130 °F . . ..
probable with continued activity.
130 °F or higher Extreme danger: heat stroke is imminent.
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Table 3. The Comparison of WBGT measured in August with daily maximum temperature, relative
humidity, measured by the Korea Meteorological Administration, and Heat Index

. Daily maximum Heat Index WBGT
Date Rela}tlve0 Heat ;
humdity(%) T warming” °F Danger T Danger
089 04 619 376 Yes 128 Yes' 31.2 Yes'
08¢ 06¢ 69.4 374 Yes 139 Yes 319 Yes
084 07¢ 71.0 36.4 Yes 134 Yes 31.1 Yes
084 08¢ 76.4 36.1 Yes 138 Yes 29.4 Yes
084 11¢ 77.0 31.6 No 107 Yes 286 Yes
084 13¢ 77.0 324 No 112 Yes 299 Yes
084 17¢ 0.3 305 No 103 No 26.6 No
08¥ 18¢ 80.3 2718 No &9 No 255 No
08Y 28¢ 8.8 31.8 No 110 Yes 284 Yes

“kappa=0.372 with WBGT

" kappa=1.000 with WBGT

¥ >105°F

228

WBGT: Wet Bulb Globe Temperature
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Figure 1. Symptom complaint rate of heat related illness experienced persons.
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Table 4. Distribution of general characteristics and work related activities by the experience of

excessive heat related health disorders

Experience rate of excessive heat
related health disorders

Variable
Total No. of %
cases
Sex Male 39 5 12.8
Female 51 3 15.7
40~59 12 1 8.3
Age 60~69 39 5 12.8
(years) 70~79 29 6 20.7
80 and over 10 1 10.0
Time period dawn to 859 am. 64 7 109
i field work 9:00 am. to 2:59 p.m. 20 4 20.0
After 3:00 p.m. 6 2 33.3
<2 9 0 0.0
. 2-3 40 4 10.0
Time zrﬁoﬁui(;l work 45 20 4 200
6-7 12 4 333
=8 9 1 11.1
. Yes 21 3 14.3
Periodic rest No 9 18 %1
L. 0-1 50 9 180
Expoilerdtlme lin 9-3 23 3 130
Hon (ﬁgmv)vor 45 12 1 83
=6 5 0 0.0
Food and drink Yes 73 9 12.3
(water, salt, other No 17 4 235
beverage)
Alcohol drinking Yes 10 2 20.0
during work No 74 11 149
Lined clothes 1 1 100.0
Padded clothes 1 1 100.0
Material of clothes Cotton clothes 30 10 125
Waterproof clothes 6 1 16.7
Others 2 0 0.0
Half-sleeve, Shorts 3 0 0.0
Type of clothes Long sleeve, Shorts 3 0 0.0
Half-sleeve, Long trousers 5 0 0.0
Long sleeve, Long trousers 79 13 165
Total 90 13 144
g A hd o) FrEsHAl AsE WA A 63%(70.0%)01 A th. AT Rl el
ot2g Bgali AR 226017, AW Soli Ho| i A 67H(744%)01 A, 5
omE nEYel BYGIXOE b BRI, ol FUE AYol IAAFE felsA Pas
D 117H(19.6%), HEH 108 (17.9%) FolATh 3 tH(p<0.01, Table 5).
st e eddste] st A2se
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Table 5. Awareness for danger of excessive heat related health disorders and warning by age and sex

Awareness rate for

. Awareness rate for
excessive heat related

excessive heat warning

Variable Total health disorders

% e %

o Male 39 26 66.7 30 769
Female 51 37 725 37 725

40~59 12 8 66.7 11 91.7

Age 60~69 39 25 64.1 31 795
(vears) 70~79 29 24 82.8 21 724
80 and over 10 6 60.0 4 400"

Total % 63 700 67 744

“p<0.01 by Chi-square for trend test

EgFenol dof Sole Aol A= 4w et 4ARY F4 AAT 2 o5
Sol At TV/h BEE2190% /M BT w90 288 R 967%, B @ue v}
EY EGFouelE vl w=welA U Fol Al Ao] wprolA wE Anch Frh 0%, 5
e AEe 19875001, 24 heage A A £2 voed 2dARe d¥¥ + 9
P9 AE 2ol oel Gu i AYe 627 ok 589%, W gol FYEE 2 FAR
(63.9%)°] 2Ath HFHE 2009601 9ITH Table 6). E Eei%o]

eQAo] O3 AAE EAIA 7 E@E wel: vl =weld AakA skl @)
ARG EGRnol o WrA sk BAY A 2 vod LAABL 9T &
oofok Tk 229, HAY A B Knth of Utk BYL AYol FAAFE AHEol fol

& 8 ol FUh 37R%, FAY A FH0E s s tHp<005)

_‘f_
S8 Asclore 2% FAY A 0T

Table 6. Percentages of correct answers according to respondents’ awareness investigation about

heat related illness

Items Correct answers (%)

Should not work during excessive heat warnings. 92.2
Dark color clothes are better than bright color clothes during work. 37.8
Taking a rest periodically. 92.2
When you are so exposed to excessive heat, you should not work 9.7
anymore, go to the shade of a tree and ask someone for help.

Drinking water at once is better than drinking it partly. 70.0
Drinking alcohol prevents heat related illness. 589
Eating salt often is good at precaution against heat related illness. 20.0

-14 -
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