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ABSTRACT

It was measured the energy expenditure in each season, the cold tolerance in winter
and the heat tolerance in summer. Farmers’ adaptability to the change of environment
was compared with those of city-dwellers such as indoor workers and street cleaners to
determine the effect of living environment, especially living temperature, on the health of
human body. It turned out that farmers had experienced wide range of temperature that
was higher in summer and lower in winter than indoor workers. Farmers and street
cleaners showed seasonal adaptation in energy expenditure, which was high in winter and
low in summer. However, indoor workers did not show seasonal changes. Energy
expenditure had an inverse correlation with the temperature in work place where subjects
spend the longer time in a day except in female indoor workers in Seoul. And It was
proved that farmers and street cleaners had stronger cold tolerance and heat tolerance
than indoor workers.
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Azte R FA Wl izt AE AJL
=& Wslsin $HAHSS 3 A S A
= A g9 87 7% w2} AA e et &
A= AT AA ALY AMEHF, ¢k
R AR HE, WhidAde wg, gt
A 23, 25 371 TY AYH €Wz 9
ME FE3 AAE B4 HEAE + Ao
(Ogata 1973).

ey EFED UEE il giRiy
AIZE RI9HeE dAHE AT BHAAM B
A HRAE, AFGHY A 25 A 279
ol s g3t ARE Btk ol
a@4e 7o 5o AFFAAN oL FRHIH, &
guigts 2dste] wadE Ha A $PHE
FEol A=z gloh Aol Ag2H /AL
THE Bt AR F9 s AR NALS
o} Ad HEL 53] 9r)o9] x=20] A Qe
A ZEAR A Ade] Wl & Ao|E
Holx ¢Fil(Nakamura et al. 1980; Nakamura et
al. 1969; Sugawara et al. 1982), =¥} t9lo] A
gde 78U WIEA = Fside sl o
(Itoh et al. 1970). °]R& AW ZFEZAHEF F
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AE U g HAAFNME g3zl 3l
THHwang & Choi 2001).
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Table 1. The occupation groups in surveyed region

. Northern part Southern part
Region - -
Seoul Pyeongtaek Gwangju Naju
occupation Indoor worker Street cleaner Farmer Indoor worker Farmer
Table 2. The average outdoor temperature in surveyed regions for recent 3 years(1998~2000)
Region Seoul * Pyeongtack Gwangju * Naju
Season Summer Winter Summer Winter
Air Temp.(C) 2455 0.35 24.80 2.80

These were quotated for the Weather Forecast Office
Summer: June, July & Aug, Winter: Dec, Jan & Feb

Table 3. Age and physical characteristics of the subjects

Farmer Indoor worker Street cleaner
. (n=24) (n=25) (n=16)
Region
Pyeongtaek Naju Seoul Gwangju Seoul
(n=12) (n=12) (n=12) (n=13) (n=16)
Sex Male  Female Male Female Male Female Male Female Male  Female
(n) (6 (6) (6) 6) @ 5) 7 (6 (10) (6)
Age(yr) 39.6 410 47.8 43.7 42.7 30.0 440 36.2 56.2 52.0
Height(cm) 170.4 160.2 172.3 158.7 168.7 160.0 171.1 158.8 168.8 159.0
Weight(kg) 68.0 65.2 75.5 60.2 65.4 49.8 62.9 59.5 69.6 65.5
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dolojX FF X Qe 7|4 BEAe] 7| FAR
o3t 71F @70l LA
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Al 3 ol A FANE ARSI

2. EFA7|
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7H&(109), AL DA AMUXUALET 244
T x=EHe 39 259 5 AP
(Table 4). =3 65% 9] HPAE P2 2000
d AEE~989)F ALa-2¥)o) NI, A
£ S AL 2 Ade AFEEHA EH

g Hole gol ANsgon, 53 5% AL
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et al. 1987, Yoshimura et al. 1966).
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At A A At vl T AR 5
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olm &7l H{ L 2E uigte] R AA
2 937t #AHsA =7 A HulxH
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>
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Fo AFHFS AT, FALTHFLS ¥
d A ERS o] &3td 53 HATE Y AFAAE
BaEle] APAFe BA FIMFo 2 A&

. 2303 A 7HZHE Winakord] 1194 =2
ol g-8te] H43}slgrh

4. SHEN

A& Zb gHEol) tfs] SAS(Statistical Analysis
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Table 4. The temperature and humidity in experimental chamber

Season

X Spring(April) Summer(Aug) Fall(Oct) Winter(Jan)
Environment

Indoor temperature(C) 24.0£1.31 28.3£1.63 24.4£0.94 20.7+1.20

Indoor humidity(%RH) 53£11.5 47+9.8 51£5.6 42187
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Table 5. The exposed environmental temperature of subjects during a day

Farmer Indoor worker Street cleaner
. . Seoul
Pyeongtaek Naju Gwangju Mol Fomale
Spring 22.5¢1.312‘)’ 23.422.25 23.4%0.73 22.8+2.49 18.4£1.34 22.7+0.79
215273 222270 22,0234 21.2-232 14.8-23.1 12.5-33.1
Summer 30.5%2.21 31.3+0.62 26.7+1.54 27.8+0.75 26.8+2.21 28.2+2.92
25.0-36.4 26.4-36.1 26.3-33.0 26.0-29.0 19.9-31.0 23.3-36.3
Eall 269+1.47 27.3%2.76 26.8+3.77 27.2+0.59 19.6+1.82 27.0£524
23.6-29.7 23.0-33.7 26.2-29.6 25.6-29.1 18.2-23.7 22.3-38.5
Winter 16.7£5.10 16.3£2.71 25.3:7.51 24.2+8.38 15.0£4.32 25.5£5.53
7.1-29.1 5.6-30.5 6.6-32.8 8.8-33.1 11.3-28.2 6.6-36.3
" M#SD, ? Range

£ d 51 Addde o ¥tk =28 FHdL 4
AR 27 A% - A48 227 A ¢
& 87337 F& #4& FyA BEsk=d O
AREE FAbE 2 229 W97} A%l o]
Aele AFEd 7 FRIAUS =AY T &
7n gt oM Ahste Be7t ot
A3t FAEE A - AYBA 2E4EE B,
@A vkl gell, oA vigde o] 9%
A& st glo] & HYwd @9 99 2
T =& {7 s 23t 9, oA nEde
ALl 9% AYL ¥ A ¥1 mET A
AA Zgsle B+7 o BobM 2x7F MR
oteh. A Aolg HE, FF A9 A3
FAE g A9 2RAERTD JFde H
A, A&ddle 9 A4 23 AU

2. OllAXICHAL
AT £AIQ19) UAUALE 2t AL
293 23, $YAH v|SAe iR Ak
e B WAl BT sheel Rohpthl
A%l Tl F7IHE TR AYAFE 1A
2, ARH FARE AREFE HolA gieh
oeld e A9 7 glo] BT gtk o
%, 37 A9 @A AR FAANES 4HE
K] ARVEL B WA ThE AR AR
age BolA gtk AuAAle A6 o
& 9%e FYALLQ, FFM AP, 71

o] wigtel Wl E AF ¥ AL Eoe 2
7t @ol Hirt=lo] glth(Nakamura et al. 1969;
Yoshimura et al. 1966; Hwang et al. 1999). ©]3-&
7139 el A B389 A AL
7V =RQ oA dabrh Fdrld BERH
Hak Zadtd g HAE Holn I
7HERE Ol FE ALE diulstey FR3he
Aol A gk W A wEE =287 W
7b A9 gl FEARREAAME o2 T AL
$o] BolA] ¢ declely =AM E &
Z= 3 gk ey Wb Ajde] des dE
QoAM= AAH AL Z-9] FA4171 Asiivhe
B 37} 9hch(Ogata 1973).

EAQ F #4vsde dRe} oAt #
H@7go) A, EA vistde 95 AYoew
A3 AR ALY AHHAEFS ey o=
ngtde 53] ALHo AW 277 g1 g
AWdlX He AZe] ot 7heRT 238 AL
A9 oyAtiatFo] YotAle S ATk

3. AlEY Mg mteistd 259 ofuX|cH
Atgtmtel 2
Figure 1, 2914 & & ARo] 4% - YA
L5 53] pgolNg ABLERT Fdge) &
=9} Ui 948 RAY F, =
25E AL - AYBR 257t wod JuAY
Abgko] B, w2257} Bow oju x|l
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Figure 1. The ambient temperature of workplace and
basal metabolism in male

A 735 FHYH mstaeAM
AL e FHAIANT ZA

Table 6. Correlation between the energy expenditure
and house(H), workplace(W) and air(A) te-

mperatures
v
H w A
. Male 030 -081" -0.10
eongtae .
Pyeongta Female -0.52 -0.59 0.20
Farmer >
X Male 005 -073 0.10
Naju "
Female -0.18 -0.61 -0.23
Street Male 056 -060" -0.17
Seoul
cleaner Female 028 -051 -034
Male 025 -0.19 033
Seoul
Indoor Famale 0.04 +0.08 0.04
worker . Male 020 -021 0.02
Gwangju
Female 037 -0.39 -0.07

*p<.05

Figure 2. The ambient temperature of workplace and
basal metabolism in female

AURIALY] AFRF FFE vlAE YA
€ AdEF e =E8H 29 B olx
AFHGELY Blg, AF, 259 ¥ Folth
v 7Hg & F3dAE AV =EHe @
742 o]t Yoshimura et al. 1966). =2 ¥t
WAau o] B o dlxFate 97| =&
AlZto] ZaFo] dyA|tiAlEe] AEHFZ o]
AR ok Ade £ d7o dEFHA 4
Wi s ARE-E] AR e Aaete dX|skn
2 H(Nakamura et al. 1980; Nakamura et al. 1969;
Sugawara et al. 1982).

Y d7AEe el JHAA JlE Aex
o 2353 Aes F 249 HHEN 23 &

Hrg FRe2 QA3
3E&7) A F7) A 2 & L
gobar FgstAch weba, AP AW2ze 7
e eSS FA - FAAAE =F I
A7 223 g FY & Ae QA9 ¥
Ag5S 123t HAHolof grh(Ogawa 1992;
Taesler 1991).
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Figure 3. Comparison of MST, TFR, LST, AT in male
group
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Figure 5. Comparison of TTR, RT in male group
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Figure 4. Comparison of MST, TFR, LST, AT in male
group »
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Figure 6. Comparison of TTR, RT in female'group
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Table 7. Resistance index(Rl) in each group

Job Farmer

Indoor worker

Street cleaner

Region Pyeongtaek Kwangju

Naj Seoul
A oo F-value

Male Female Male Female Male

index

Female Male Female Male Female
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Figure 7. Comparison of total sweat volume in

Follxe] FA; AHE-Z FAALEC] H2IEE &
o2 AMUE AF fvta FEEA7] Wil
(2F 30%) HEAAY FAAT LdFo A & Ao
E BolA &stth oA 53] Ao FUtEl
et o F3EAT e G o9 &
A& AMUY] ¥l UIUHE Aoz HIHA
t}
AEsyh A wago] F71e ® of
Yt S Az el Z2EE L, A8 =&
5ol ¢3td AAY A5 A ARERFo)
Fete G el OE st FIviw
o AJ3lEcK(Nadel et al. 1974; Piwonka & Ro-
binson 1967). W3] Ajzba} wataEe Z)Q1Ab7}
438l AT 7MY FoF A MEest B
zoln, £35A ¥ AP Aede &3
d HPZAe vE] 2L FAFAN =&AL
o) @ghafo] H1n I¥3 FE& ArHBonner et
al. 1976).

EF UYL AM-F FAEA BlE] U] =
EF¢ T W HR & FAS MEE
slol| whe} P R-2o] A3 Aoz JeRgTh
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Figure 8. Changes of rectal temperature and mean skin temperature in each male group
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Figure 9. Changes of rectal temperature and mean skin temperature in each female group
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Figure 10. Changes of pulse in each male group
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