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Analysis of Work Postures of Fire Fighters for Prevention of
Musculoskeletal Disorders
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Abstract : The aim of study was to reduce risk factors of musculoskeletal disorders, and prevent it according to
evaluation and analysis of its symptoms survey, and work postures which doing much frequently. This study was
conducted by 64 firefighters. It was surveyed physical burden levels, distribution of musculoskeletal symptoms, and
analized work postures by using ergonomics tools, such as Rapid Entire Body Assesment(REBA), Rapid Upper Lim
Assessment(RULA), NIOSH Lifting Equation(NLE). Physical burden levels, and distribution of musculoskeletal symptoms
were surveyed according to frequency analysis, and the analysis of above tools were presented figures and scores.
The all the results of REBA were that risk level was “High”, action level was “Need soon” and the results of RULA
were “The results are required detailed survey and immediate improvement” at Require rescue person handling, fire
hose, hybraulic rescue equipment, universal axe work postures. The occurrence possibility of musculoskeletal disorders
of fire fighters is quite high due to instability postures, excessive physical work and so on. Thus, making various efforts
to prevent disorders, and improving working environment is necessary continuously.

Key Words : musculoskeletal disorders(MSDs), fire fighter, work posture, ergonomics tools
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Table 1, NIOSH symptom survey

SHS 9l Se] XAl 24

Table 3. The characteristics of the subjects

Classification| Classification of symptom TE (Yol | Flem) [EFFAlke)| BAEC) | ALN,%)
A3 Ao dAte} BEsiAtd sREA e A AA 388473 | 171.8+0.7 | 71.6£0.0 | 11.5+7.4 | 64(100.0)
5571 | AHo® 1579 o AEEAHOR) TZ | 34.848.8 [ 174.4+7.1 | 72.8+42 |107£72| 4(6.3)
A TER= 1] gH o)} 55 HAE SHAIRGE [40.5£7.8 | 171.5+9.2 | 712492 |13.248.2| 32(50.0)
A= AR A TF 349455 | 172.120.7 | 70.9+0.7 | 6.745.3 | 14(21.9)
B2/ AHom 1539 o)d A&EIAND) A 401456 | 171.3£5.7 | 68.544.9 |12.6+5.6| 14(21.9)
5254 FoNlE 12l e o) 55 wlE
FEAE | A% B EE e A% 559 4 2HPIEL] Auky] EAS Alu Ry AR A
el 64 2] BaFrto] 38.84), 71 171.8 cm, =57
Table 2. The classification of postures extinguishing the fire 71.6 kg, 7438 11.5H 02 UEGT) ARG AL}
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Table 4. The degree of Physical pressure by work unit
(SHNE, %)

FE | gao brg | ALVE | oFE Y[ 5 WA
A 1(1.6) | 40(62.5) | 17(26.6) | 6(9.4) |64(100.0)
Tz 0(0.0) 3(75.0) | 1(25.0) | 0(0.0) | 4(100.0)
SFANZISH  0(0.0) 23(71.9) | 7(21.9) | 2(6.3) |32(100.0)
Cl 0(0.0) 6(42.9) | 4(28.6) | 4(28.6) |14(100.0)
= 1(7.1) 8(57.1) | 5(7.1) 0(0.0) | 14(100.0)

Table 5. The distribution of musculoskeletal symptoms by work

unit (S =%)
T ek A | 55 | FA
A 42(65.6) 18(28.1) 4(6.3) 64(100.0)
TZ 3(75.0) 1(25.0) 0(0.0) 4(100.0)
AR} 20(62.5) 1031.6) 2(6.3) 32(100.0)
= 9(64.3) 3(21.4) 2(14.3) 14(100.0)
il 10(71.4) 4(28.6) 0(0.0) 14(100.0)
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Table 6. The distribution of musculoskeletal symptoms on body
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219 FE 5 o7 B =t 32 =)
3% 59(92.2) 57(89.1) 60(93.8) 61(95.3) 48(75.0) 62(96.9)
A H At 4(6.3) 6(9.4) 3(4.7) 3(4.7) 13(20.3) 23.1)
2504 1(1.6) 1(1.6) 1(1.6) 0(0.0) 3(4.7) 0(0.0)
3% 3(75.0) 3(75.0) 4(100.0) 4(100.0) 3(75.0) 4(100.0)
TE e At 1(25.0) 1(25.0) 0(0.0) 0(0.0) 1(25.0) 0(0.0)
E=5204 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
% 30(93.8) 28(87.5) 30(93.8) 31(96.9) 23(71.9) 31(96.9)
shA It e At 1(3.1) 3(9.4) 2(6.3) 13.1) 7(21.9) 13.1)
55404 13.1) 13.1) 0(0.0) 0(0.0) 2(6.3) 0(0.0)
A% 12(85.7) 13(92.9) 13(92.9) 13(92.9) 10(71.4) 14(100.0)
T e At 2(14.3) 1(7.1) 0(0.0) 1(7.1) 3(21.4) 0(0.0)
EZ5507) 0(0.0) 0(0.0) 1(7.1) 0(0.0) 1(7.1) 0(0.0)
A% 14(100.0) 13(92.9) 13(92.9) 13(92.9) 12(85.7) 13(92.9)
fl e oAt 0(0.0) 1(7.1) 1(7.1) 1(7.1) 2(14.3) 1(7.1)
EZ50%) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
3.3. MM 298 224 eSS H 2X TRAL FEA] o] XpA|S] REBASL RULAS| -
AlA B 2ZZ2A 23 =24 B3 Table 6 A A3= Table 73t 2o} 22} FRA] 28] 24F
I} Zt} S oA TR 2 E=5 471 7} o]&A A2 REBA E4o| = FHA = ‘=,

S Aom Uerow, skl Ao A
2] QAL 1098(31.6%), BZEAA17} 28(6.3%)
o A We Ao Uehhth

3.4, SHRHEISE SHAXIA| EAZT}

Table 7. Rescuee handling postures (4):Score)

Classification Work posture Result
REBA : 8
AL : 3
291
Sl
RULA : 7
AL : 4
REBA : 10
AL : 3
191
Suby
RULA : 7
AL : 4
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Table 8. Fire hose work postures (H$):Score)

Classification Work posture Result
REBA : 5
AL : 2
R
‘3
RULA : 7
AL : 4
REBA : 6
AL : 2
529
()
RULA : 7
AL : 4
REBA : 8
AL : 3
e
(h
RULA : 7
AL : 4

uzAel 22439 Mol aFgoR vt
3 Q1 248 An] TA(6 kg)o] O
2 RE ¥47} ¥ dehtbs gom el

3.4.3. FYUTZEH| Y XM 2 Zot
Z7of &b o] 37 em, T 18 kg, 25
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@717 #3318 kg) A= #1x7F Hof =gk
sle] T3le] ATt geto] oRIE Seprtr] o
ol 3744 Brte|A BFE =4 et

NLE 240 A= A2 9] RWL(Recommended
Weight Limit) Zto] 9.48 ke, LI(Lifting Index)7} 1.90
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Table 9. Hydraulic rescue equipment work postures
(H<):Score)

Classification Work posture Result
REBA : 10
AL : 3
Rinil
T2 RULA : 7
A7 AL : 4
NLE &4 23}
RWL(AZH) : 9.482 kg, LI(AAH) @ 1.898
RWL(AIZF) @ 12,65 kg, LI(AZH) @ 1.423
REBA : 6
oot AL : 2
TUT=E
A2
&)
RULA : 7
AL : 4
REBA : 7
o Ac Level : 2
F4T=
An|21g]
()
RULA : 7
AL : 4
REBA : 7
o AL : 2
FTE
Ak
)
RULA : 7
AL : 4
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oha upehge.
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La¥, &dol,
Table 10, Universal axe work postures (Z$):Score)
Classification Work posture Result
REBA : 9
AL : 3
e
A7) RULA : 7
AL : 4
REBA : 6
AL : 2
e
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