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ABSTRACT

The purpose of this study was to investigate the effects of PPE's weight and the
harness design of SCBA on mobility of those users and to determine the validity of
physical performance test, three functional balance tests, and postural balance test as
a standard mobility test method when wearing the PPE. A total of 10 Japanese healthy
males (not trained) performed balance tests in this study. Participants were required to
wear followed five clothing conditions with different weight and designs, randomly. In
CON, participants wore T-shirt and short pants. In ST, they wore PPC without SCBA.
In TA and TB, they wore PPC and SCBA with old harness design (TA and TB: 13.1kg
and 6.9kg of SCBA, respectively). In TC, they wore PPC and SCBA (6.9kg) with
improved harness design. For the physical performance test, participants carried out the
following tasks inside the experiment building, (1) Step up; (2) Side jump; (3) Crawl;
(4) Object-dragging; (5) Obstacle stride. For the functional balance test, Performance

time was measured for ‘'Wooden plank time' and ‘Timed up and go' test. For the
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‘Functional reach' test, participants extended their right arm forward as far as possible,

and the extended distance were measured. We measured COP for postural balance

test and from these sway data, measurements of medial-lateral (ML) and anterior-

posterior (AP) excursion, sway length, and the area of each test were available. As

results, a heavy SCBA limits wearers' mobility, however, we could not determine any

difference between harness systems (standard versus improved). It was possible

to find significances among clothing conditions using several kinds of motions of

physical performance test and functional balance test. Therefore, the test method of

present study, especially physical performance and functional balance test is valid and

convenient method for evaluating mobility of PPE users, and it shows more statistically

different results than postural balance test.
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F1 EBRES T A MER (mean+SD)

Step up Crawling Obstacle Side jump Dragging
(4 bpm) (sec) stride (sec) (sec) (sec)
CON 175 30 £9 17 = 2 399 44+ 10
ST 25+ 7 30 =7 20 = 3bw 35+ 7 44 =7
TA 31 = 10%** 33 £8 25 & fkex 31 £6 42 =8
TB 30 £ gk 31 £8 20+ Qkek 33 8 44 £ 4
TC 31 = 10%* 30 £5 20 & Qwkek 337 44 = 5
a : significant difference between CON and others
b : significant difference between ST and wearing SCBA conditions (TA, TB, and TC)
*p<0.05, **p<0.01, ***p<0.001
FR TUG WPT
*#% P< 0,001
** P<0.01 12
60 EE 33 * P<0.05 * N.S
—~ I *xk 15 L 10 '
£ 50 | — *P<005
G % o g 8
- * £ 2
3 40 Kk % ‘ = — 6
& £ g4
w
a 30 = 5 = .
0 0

CON ST TA B TC

CON ST

TA TB CON ST TA TB TC

X1 FR, TUP, WPT 7 A F OfER

5 7 VEMRAE L, BMFEEERICKRT S E5
T EDRBO B NI BRI D TA,
TB, TCIZCON & ) HEIZIKfEEZRL A (p<
0.001). ZBro, IR L ChHi#R2Z T
EMTHSTICE D S TA & TBIFAE KM%
RL7z (ST & TA:p<0.001,ST & TB:p<0.05).
%3, TUG 7 A b Tlx, CON &Lt~ 7

Mefis A B8 72 TA & TB &0 BE % TR A3
50 FR r=-0.735
P <0.001

Distance (cm)

:' T L}
0 5 10 15 20 25
Weight of clothing condition (kg)

FREICHEAZLZ D57 (CON & TA 1 p<
0.01,CON &£ TB : p<0.05). L»L, WPT 7 A
N T, TA S1C & 2 BT O BEMNIL A S 1

720, MM OBEELREIRD SN h o7,
BB, NI YA T A N OKRETIE, &5
REMOEREOBICHEERMBBRIRD S
72 (®2). FR 7 A MIBWT, Bz e siE
HEIERFMEOEENEL 2 2IFEWP L =
12
TUG
10
8 A
3 21.8kg
\Enj 6 8.7kg 15.6kg
E 0.5kg
44
r=0.567
o4 P <0.001
0 } t t t {
0 5 10 15 20 25

Weight of clothing condition (kg)

M2 FHLKEHOFEEL/NT AR T A N OMBEBERR
0.5kg : CON, 8.7kg : ST, 15.6kg : TB and TC, 21.8kg : TA
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x2 FLOHFREAEMRL (mean*SD)

Sway length (cm) Sway area (cm?)

Eyes close Eyes open Eyes close Eyes open
CON 25%10 20.7+8 28+19 23%22
ST 253+8.7 19+5.3 32%29 2+15
TA 29.1+92 217+85 49+37 46+38
TB 27+75 20.3+8.1 36+35 1813
TC 26.8+9.1 208+7.3 33*19 25%25

Medial-Lateral (M-L) excursion (cm) Anterior-Posterior (A-P) excursion (cm)

Eyes close Eyes open Eyes close Eyes open
CCON 1+04 09+0.5 19+05 1504
ST 1+£0.6 09+04 23+04 1.7£08
TA 1.1£06 1.2+0.6 3+0.6 2511
TB 1.1£0.7 1+04 24+04 1.5*£0.6%
TC 1+04 1.1+£08 2.6+08 1.7£0.8*%

significant difference with TA, p<0.05

-0.735, p<0.001). F72, TUG 7 A FTClE, =
WA { 7% 513 EEWEBATIR I 2SA B 5
ZENASNA (r=0567,p<0.001).
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