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ABSTRACT

The purpose of study intends to investigate effects of repetitive work and workload for body while wearing firefighting
protective clothing in hot conditions and to provide the basic data for the safety of firefighter. The experimental temperature
is WBGT 30 C and the work intensity is 3, 9 METs. The experiment is processed 15 minutes (Ex1), 15 minutes rest
(Rest), 15 minutes (Ex2) in order of time. A comparative experiment was carried out for firefighting school students(9
persons; 24.3 + 0.71 years old) wearing firefighting protective clothing. When workload is increased from 3 METs to 9
METs, mean skin temperature change (33.3%), tympanic temperature change (242.9%), heart rate (36.2%), respiration rate
(53.9%), RPE (81.6%), thermal Sensation (20.8%), weight loss (60.0%), glucose (-4.4%), lactate (41.7%) are statistically
significantly higher. As a result, it is considered that repetitive work and workload have a strong effect on the body when
wearing firefighting protective clothing in hot conditions.
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Table 1. Characteristic of the Subjects (n = 9)

Age (yr) Height (cm) Weight (kg)

243 + 0.71 177.6 + 7.38 71.8 = 7.09
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Figure 1. Heart rate during walking in WBGT 30 C.
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Figure 2. Respiration rate during walking in WBGT 30 C.
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Figure 3. Mean skin temperature during walking in WBGT 30 C.
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Figure 4. Tympanic temperature during walking in WBGT 30 C.
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Figure 5. Thermal sensation during walking in WBGT 30 C.
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Figure 6. Rating of perceived exertion during walking in WBGT 30 C.
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Figure 7. Glucose during walking in WBGT 30 C.
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Figure 8. Lactate during walking in WBGT 30 C.
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Table 2. Physical Responses on 45 min after Walking in the Workload
Variables Condition n M + SD df t p
. 5 3 METs 9 3.1 £ 0.70
Mean Skin Temperature Change (Tismin-Tomin, C) 16 -3.378 .004
9 METs 9 4.1 £ 0.58
Tympanic T ture Change (Tismin-Tomin, C) 3 METs 2 05 = 038 16 8213 000
mpanic Temperature Change min= LOmin, -o. :
P P 88 (Haamin 0 9 METs 9 1.8 £ 027
. 3 METs 9 120.1 + 11.69
Heart Rate (beats/min) 16 -9.827 .000
9 METs 9 184.8 + 15.90
.. . 3 METs 9 30.7 + 5.12
Respiration Rate (beats/min) 16 -2.820 .012
9 METs 9 41.8 = 10.7
. . . 3 METs 9 44 + 0.70
RPE (Rating of Perceived Exertion) 16 -10.64 .000
9 METs 9 7.9 £ 0.73
. 3 METs 9 4.9 £+ 0.60
Thermal Sensation 16 -4.434 .000
9 METs 9 59 +£ 033
. 3 METs 9 0.5 = 0.24
Weight Loss (kg) 16 -2.440 .027
9 METs 9 0.8 £ 0.17
3 METs 9 98.0 + 2.83
Glucose (mg/dl) 16 2.925 .010
9 METs 9 93.7 + 3.43
3 METs 9 3.6 £ 0.96
Lactate (mmol/C) 16 -3.572 .003
9 METs 9 5.1 £ 0.83
3 METs®] 749 3.1 C8 Uehlle] 333%, et 9 48 28 8o 4237 vjamo] 2& u o|%oi7l
METs®] 79 18 C, 3 METs®] %9 05 CE Uehlel ok 8o daizo] ndse 2uske] FAYFo] 37}
22.9%0.2 FAHOR fFosHA w7 L}E}‘xk‘:}(p <.05. Sl HW &S =(Water intoxication)©] AL A
e AP o= RERE FFE I st o v W ©<(Dehydration)7} Foidti®®. wh2bA] National Fire

F25o] o] AT RT} o] T W2 ‘01%%
o ATh E=ZF aRofAe] F|H AP HHHREE
’$5-2 WBGT 20 CollA sl a-g 283t 5 2
ZF%=(9 METs)oll A 47319 Bang®| A4z} 22 T3 vlws}
A oF 86.4% ol E=A UeRRT . A 101]*191 T
714 Aol AA o we IS vHS ¢ T Uk

Aol 4= 9 METsS] 7% 242 B3 184.83)
41.83], 3 METs9| 7% 242t % 120.13] 30.7§l§ VRS
om AHFA=TF F7Hol whet 53.8%, 30.5% FTAHSE
frelstAl =4 YEbTHp < .05).

AL} LWTE 3 METsolA 9 METsZ 2Hqe

A7t ZvEe] wEt BAHSE o3 81.6%, 20.8%
= JePStHp < .05). Z2ex19 Aoz Aue] E4
43} ) REZRE S Yo It Al2o] O AFdte
297 vl =4 YERTh 53 129 Al s
qe8 s AaATIA FFIZE T Falloln
2 aA2F HYAE Aoz TR
S A YA & 5 g,
7z

AF34E 3 METs®] 7% 0.5 kg, 9 METs®] 7% 0.8
kge UERARAI, BAHSE o5kl 60% =A UERS
ThHp < .05). A2 MEo] f-o] 7 A& 435t tiAt
Edo] o]5ulA T F8% IS Tl A FHE 7
Aol st Jok AAWY FRIZFS oF A5 50~
T0%ZA A FRLE F A4S RS AR AW

Protection Association, NFPA)ol A& L&Al A TF
o] B3 Mafjde] H4HE Austa ). 3 METsoIA 9
METsZ 2473 =7F 71kl whet dua 22 5712
o2 FotA 44% SA, 41.7% =A YERLTHp < .05).

4. 4 B

2 AFoles T2 A
717 Q3 ARG =7E Al nXE FegS B25y
2o 2488 FIAth

A, BHEoFEeaet a9 EaE AYAETE 3
METsoll A 9 METsZ S7Ftell whelol] what SAH 02 f-9]
A AR7IREERE 33.3%, 242.9% =AI UERRTHp < .05).

E/;(H A]H]— 9,} :o;:g‘_:',:b xL0471-T:7]. 3 METSOH/H 9
METs® 71t wet BAIZ o2 frolstA H387|ts
ok 53.8%, 30.5% =4 UEFHETHp < .05).

AA, AL =} 27 247 =7} 3VMETsol A 9
METs® A473 =7t F7Fete] wet SAH SR o5t
A5 81.6%, 20.8% =A YERATHp < .05).

A, AF7AE 3 METsS] -5 0.5 kg, 9 METsS] 7%
0.8 kgs YEMSoH, SAZHSR FolstA A@73ts
QF 60% =A UEFSTHp < .05).

A, dgat 2k AQAETE 3 METsOll Al 9 METs
2 Z71eH wet SAH R frojstA A 7SR 4.4%
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SA|, 41.7% =A YERLTHp < .05).
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