Journal of the Korean Society of Safety, Vol. 28, No. 1, pp. 88-94, February 2013
Copyright@2013 by The Korean Society of Safety (pISSN 1738-3803) All right reserved.

AUtASe

1%

O

HEAM T2 SH2

EVSLI

§

g
J

OII

R
&

_|_|_

Zioysta 2hel x| = shat
(2012. 10. 16. F<=/ 2013. 1. 10. =)

Analysis of Foot Pressure according to
the Work Postures on Fire Fighters

Sung Min Son - Hyo Lyun Roh"
Department of Occupational Therapy, Kangwon National University
(Received October 16, 2012 / Accepted January 10, 2013)

Abstract :

The purpose of this study is to find out the difference of foot pressure according to the firefighter's work postures for providing the

basic information to prevent Musculoskeletal disorders. This study was conducted by 9 male firefighters. Work postures were selected for
rescuee handling, fire hose and hydraulic rescue equipment work postures. These were divided into 3 position, "High", "Middle" and the
postures of taking out and letting down hydraulic rescue equipment were analyzed as starting point and end point respectively. Foot Pressure
was used to analyze contact area, peak pressure, and maximum force in terms of work postures, and compared between fire hose and
hydraulic rescue equipment work postures. The results of foot pressure are as follows. According to the results of rescuee handling work
postures, one person handling posture showed wide contact area and foot pressure showed the highest at right foot. Accoridng to the (High),
(Middle), (Low) postures of fire hose, the results didn't show the difference among the contact area, peak pressure and maximum force. As the
results of hydraulic rescue equipment work postures, (Low) postures showed the highest in terms of the right foot of contact area, peak
pressure and maximum force and (High) postures showed the highest in left foot. The increase of foot pressure lead to be inconvenience of
low extremity and muscle fatigue for maintaining postural control cause pain. Thus, it is necessary to design insole-equipped working shoe for
reduce the impulse and effect of foot during the rescuee handling work which standing out as foot pressure.

Key Words : musculoskeletal disorders, fire fighter, work postures, foot pressure
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Table 1. The classification of postures extinguishing the fire

Postures Classification
1 person
handling

Rescuee

handling

work

postures
2 person
handling

High

Firehose

work Middle
postures
Low
High
Middle
Hydraulic
rescue
equipment
work
postures
Low
Taking

out
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Table 2, The characteristics of subjects

T Age(yrs) Height(cm) | Weight(kg) | Career(yrs)
Total(N=9) 41.0+1.2 173.7£5.0 71.7+3.0 13.4+1.8
Rescue(N=3) 44.346.0 171.3£2.0 71.0£0.6 16.7+4.4
Firefighting(N=3)| 35.0+1.0 175.5+0.5 73.0+1.0 5.5+0.8
First aid(N=3) 40.2+5.1 173.5+3.2 71.9+1.9 12.0£5.7

7] 173.5 em, B5A 71.7 kg, ¥ 134 o2 eI
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Table 3. Rescuee handling work posture
Foot | Rescuee handling |Contact area(Unit:cm?)| Z p-value |Peak pressure(Unit:kpa) z p-value | Maximum force(Unit:N) z p-value
Right |1 person handling 38.44+7.30 o 356.67+226.85 " 297.00+63.09
(0=3) |2 person handling 21.78£9.86 32231 0.001 126.67+98.87 276\ 0004 232.63+138.69 1302 0136
Lfft 1 person handh:ng 31.67+4.78 2121 0.032% 304.44+293.93 Lot | 009 345.97+95.45 104 0297
(0=3) |2 person handling 24.6148.13 103.3394.87 281.31+144.02
**p<.01, *p<.05
Table 4. Fire hose work posture
Foot Firehose Contact area(Unit:em’) X p-value |Peak pressure(Unit:kpa) X p-value | Maximum force(Unit:N) X p-value
High 3.72+14.43 63.33+100.37 49.14+177.77
21152; Middle 8.67£7.95 1.063 0.588 71.11+74.28 5.449 0.066 57.75+110.36 0.025 0.988
Low 7.06+19.79 157.22+103.41 45.83+£226.34
High 0.44+12.41 58.89+85.32 99.72+140.88
(][;igt) Middle -2.50+£12.25 1.166 0.558 40.56+93.52 3.348 0.188 30.44+172.49 4222 0.121
Low -4.7849.55 -7.78+39.54 -59.47+£122.43

#p< 01, *p<.05
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Table 5. Hydraulic rescue equipment work posture

KMo THE AU =4

Foot Hyiﬁ;ﬂ;ﬂ;ﬁcue Contact area(Unit:cir) be p-value |Peak pressure(Unit:kpa) X p-value [Maximum force(Unit:N) X p-value
High -422+15.18 31.67+51.23 -69.25+184.69
Middle 8.67+27.72 120.00+135.53 115.58+170.76

glifgl; Low 29.56+7.30 18.721 | 0.001%* 236.67+155.54 17.321 | 0.002%* 362.42+115,04 19.901 0.001%*
AWZIANA 11.3346.38 15.56+51.08 68.64+137.70
AW71EA 11.7249.85 70.00+74.41 90.44+161.13
High 17.11£15.31 118.33+145.75 245.11+145.22
Middle 8.67+12.67 63.33+£159.61 63.44+141.75

(Irf;t) Low -15.61+27.09 11724 | 0.020% -38.89+123.76 6.956 | 0.138 -228.08+207.98 22.066 0.000%*
AWZIAA 2.78+12.19 -7.22485.55 -13.22+139.66
AW71EA 6.28+14.49 32.78+135.33 80.94+169.79

p< 01, *p<.05
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Table 6. The comparison of ‘High” work posture between handling
fire hose and hydraulic rescue equipment

Variables | Foot Classification M=+SD Z |p-value
. Firehose 3.724£14.43
Right - - -1.325 | 0.190
Contact Hydraulic rescue equipment| -4.22+15.18
arca Firehose 0.44+12.41
Left - - -2.209 | 0.024*
Hydraulic rescue equipment| 17.11+15.31
. Firchose 63.33+100.37
Right - - -0.443 | 0.667
Peak Hydraulic rescue equipment| 31.67+51.23
pressure Firehose 58.89+85.32
Left - - -0.575 | 0.605
Hydraulic rescue equipment|118.33+145.75
. Firehose 49.14+177.77
Right - - -1.192 | 0.258
Maximum Hydraulic rescue equipment|-69.25+184.69
force Firehose 99.72+140.88
Left - - -1.810 | 0.077
Hydraulic rescue equipment|235.11+145.22

*p<. 05

Table 7. The comparison of “Middle” work posture between handling
fire hose and hydraulic rescue equipment

Variables | Foot Classification M+SD Z p-value
. Firchose 8.67+7.95
Right - - -0.751 | 0.489
Contact Hydraulic rescue equipment| 8.67+27.72
arca Firehose -2.50£12.25
Left - - -1.810 | 0.077
Hydraulic rescue equipment| 8.67+12.67
. Firehose 71.11£74.28
Right - - -0.707 | 0.489
Peak Hydraulic rescue equipment|120.00+135.53
pressure Firehose 40.56+93.52
Left - - -0.309 | 0.796
Hydraulic rescue equipment| 63.33+159.61
) Firehose 57.75+110.36
Right - - -0.927 | 0.387
Maximum Hydraulic rescue equipment|115.58+170.76
force Firchose 30.44172.49
Left - - -0.397 | 0.730
Hydraulic rescue equipment| 63.44+141.75
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Table 8. The comparison of “Low” work posture between handling
fire hose and hydraulic rescue equipment

Variables | Foot Classification M=+SD Z |p-value
. Firehose 7.06+19.79
Right - - -3.095 10.001**
Contact Hydraulic rescue equipment| 29.56+7.30
arca Firehose -4.78+9.55
Left - - -0.618 | 0.546
Hydraulic rescue equipment| -15.61£27.09
Firehose 157.22+103.41
Right - - -0.841 | 0.436
Peak Hydraulic rescue equipment| 236.67+155.54
pressure Firehose -7.784+39.54
Left -0.889 | 0.387
Hydraulic rescue equipment| -38.89+123.76
. Firehose 45.83+226.34
Right - - -3.046 10.001**
Maximum Hydraulic rescue equipment|362.42+115.04
force Firchose -59.47+122.43
Left - - -1.810 | 0.077
Hydraulic rescue equipment|-228.08+207.98
*p<, 01
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