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Abstract |

ork-related Musculoskeletal Disorders (WMSDs) arising from repetitive work, awkward

working postures and exerted force have the potential to occur in almost every workplace.
In 2007, WMSDs took 67.3% of the total occupational diseases compensated as industrial
accident. Firefighters in particular, are more exposed to the risks of low back pain because they
encounter many cases of excessive exertion in unexpected situations. However, the employer
(government) and the employees (firefighters) awareness on WMSDs is rather low when
compared to the attention given to the industrial accidents. Firefighters' tasks include lifting,
lowering, pushing, pulling and moving heavy objects with fully equipped turn out gear. These
assigned tasks require excessive force and often occur in uncomfortable situations. In some
cases, tasks are performed in undesirably high or low temperature environments. Some workers
such as emergency call operator retain a static position for long working hours. In addition, the
boundaries of fire protection tasks in Korea have extended to include emergency management
since 1999, exposing firefighters to the greater risks of WMSDs. According to the U.S. National
Fire Protection Association report, strain and sprain took more than 40% of injuries occurred
during fire ground operation in 2005. In Korea, 2007, it was reported out of 30,630 firefighters,
279 were involved in work-related accident or injury. Even though there was no exact information
reported on WMSDs, it must be acknowledged that during performing fire protection tasks,
injuries including low back pain, sprain, strain, and more easily occurs. Also when treating the
injured fire prevention related workers, its work-relatedness must be considered, because
prevention will become a reality only if work-relatedness is fully understood. Therefore, in order to
reduce the occurrence of WMSDs in fire protection related workers, risk factors of WMSDs must
be continually reviewed and managed, and all workers must be educated on WMSDs pre-
vention.

Keywords: Firefighter; Occupational disease; Work - related musculoskeletal disorders(WMSDs);
Ergonomics
8 A Z of: SUAT SAKE AT

=

Al

Al [=SI=CH

Zlu; SefpiRi 22 Pk o

[y

i

NE o] odo 2 QI FFo] WAL 7150l e Azte)d

o] U (S o) LTk A 27)o A1

AAE o3 Qs 2, FAM), AR} FAS A ol wgsEe] mEee] dug
oAtk 417, Bk, &2 FO AARS AT 5 k(). SAURN Hizw 2T2HA ddol



Work-related Musculoskeletal Disorders in Firefighters é &

Ad Aom ogE AL 1986 B T Elale] A A AARE Q) AR Q18 T A A Agko] 4
TEAA Agollon, FHeH o2 199613 Wl gk 2 5 ek, ol WAshE oleek 2 2 A
259 AABAGLI|(VDT) ST F0IUTH?2). o] T A B A 8%, 259 95 Qlule] &) S
1994\d0) ZQHA ZE4A dgtel gk 473 29 SEAA A FEE 9l 20070 vl=e] ShA) @
A7IEe] AR AL o] F AAAEA ZZAA Aol ol e Al 40% o) o] T&olut elrfe] Pxfe}
ek G AW Fele Al F7eke] 19993l 2004 2o ZFAA Ago|Urh7). L 7IZkel -2t 2
o]}, 2000130 S0 MubAl R 2 AFsiAzY 30,6309 T 53 A= 279 oA EAYsE ot F
S UTE ARIE] A AR A o] Fukske] AR <l 2 JFA Alarel] ofgk &40 2 FAE I 24 A At
e ZEAA Aol A F7Fektt. 2007dolE gk g E= (Ieks)

7,7237ge] Z=AA Agko] AR PFHAIL of= HAl Qg Aol WAsEGE wl A R A B
X S

AFd AR} 29 67.3%00 FEH3). 22 33AZE A el = i ZEARL G| 2Tl FARHE 3
Z A3 2241 10,0007 A FEAA A= < A S FEAITETOIAN ek Bl
20059 0,737 ¢l14] 20061 3,277, 2007'A 4.24Ho 2 F L Slek AR RS HEe SR EA T et ddE
7} FAS Holal k3, 4, 5). AA AFGF FollA] 5091 chokel Aol gt Q1A 71ES Akl S A A3 5
nk ARl A = 2 A A Aghe] B& % 20059 2T ks JFY Aoz sl T = vk
0.06%, 20063 0.23%, 2007'A 0.30% =2 Z7}=)aL le}. o] o TR ATT T oFA = Afare] gk Aol theh B
of| A= Z=AA Agke] AAHA Ao} oS S5t AFE FE L o] TRl TAsE AFd Ao
AFARPAR Y AldtAl g B4 18-S TNkl 224 AEE & 571 vk AR R o] 7t AL slekEdo]
Al Fekzkedol tigtk fal el AL kel gk 2k U g g w210 ofek Aguelr HAIEHA A3 =
378 W, 2= AA A3 FdA etk of g 2], 22 AA Agh, A2 Agk T o e Ay dgto
Zbol] thgt fral A 72 B AR o] Z2ade] 4 2 o =dct, @3] ol2ist Fejo] gy deke A
H - Al 5] AT o5 T1ABEATHO). Wl FAREHE 2HdAE 23 FR-deAE 2
SEAA AR e uEAY, SHE HAEdY, 24 T Ao} op ofofl thgk g12jo] =3k A 2k, it ]
& ApAollA] ke A, 2E Aol F HlolBR (1) = AT} el A3k oiEly] 9%k HH o= Agd
7o) B2 iz, AsAAlxy T vhE 9 FF Aok R AN Auk ZEAE AR | thido] HA]
B Fa39, 77189 o A, shEeay e o 3T, Al wA Y Foll Ago] ok A
THE AT, 3t 2] o= 2439 5, 224 T2 13e 3 ok AhdekA A 24zl 7t
2gk Hepziefo] olE A Akdol ZA AT 4 Qlrk, & AT Fskolol & Bte] 225 ulelo} ik
A= 2] B A EAE 2, e, U, g R} Fakeletdgtol e 2247 ddo] B
7131, Eo] 71 Ajlol gor® Awdh s a2 5 o] Wk AAAIFE Az, AsAE AxY, A5t
At Fejgk s FeHA| =ol ZEAA o] 2 A4 ANz, 71A7F Az, At Az 9 e, vesdE
I ek, I g olx] wAEhE doly AL $7 AFE AZY, AH e A5AE Az, SsHHE Az,
o] Z&=AA Ao M-S EX = it} PRIt AZI7NA7T- AxY, A5E AZY 5 2 1870 45 2 4
APTZFFE giEo] of2o] gl e HletHEA Zoll dist 2247 2% de] 2209 gulvds
F2igk A ellA RS ARgste] WAek & gt 'Egk Azl Badet. = - AveE SARE B 224
2l SolM AFE ETUEE BEA] AR o] s 2 SAvsle, QeAl B2 ARz, vEAL ZFAEH 2

tistelAEslxl 1112



Kang SK - Kim W

24, AP 22 Sl tite] 2FA7) Aol st
ATZAP} o] F0] FO01H9~16), oFH] 2] Folx] LAY

A
A7) % 2.9lo] ojg 2ARe gtk
= o, A4 - A B, 2ol Bhe

of
b
u
HJH

C
2
n}
& &

A4 5] A3 T 2918 B3I Qo] T ol
H3l) Z2go] o] MAElaL(17), AFE TRIE = ETHIS).
2 QdN-o] Afs= tiiE shAl Egelr] 2S5 A
sz, F18t 9 F2E Az ol Ao B
o] WhAgit}, AnlQi-ellx] SRS g st Lol

w2 oA Axgfo] AX ZFo] HA B=af AL, 59
oA BHYEHE o 23t ~E g2t ZEEA O FFS
Fr, 79l B3 g 2go g Qs ZZAA Kol &
7¥eh, AaF Baol ¢l 2 Foll theh 42]3 ~EY 2~
2 <ls) AeIshy Hsto] AA SVt ZEAA Adlo)
WS 7F5/d o] ¢ ATk(19),
B BN AR

l

>

Frohaelst T 2geire)

Fgyl A IollA] 22 A7 2 o Wik Sl sl
Yo}Er},
ARALTO| FSHR2I

2 ATE A, Al 52 AR sl |
7ol FYste] FdAlE goplla g A7) +28E, Al
A, 2 5 2 &FAAs ol thel Adol-g, Al A
A5 s, A7 4 28Fd 5o 7 FAE] k. &
WA= F2 Faslal o Br7Fs3 AdgtellA A7) =]
g G- FHRIA S48 Held, A4 REe T
T Ao g A Jom(20), +2EF € A A +=
Eo thek slA] Fds & v kEE 27, W)/98717,
ZeeE vl 5o ZFZA Aska} AuAdo] mj$- =uh &
o] kA dAellM B39 AN sl o uhE
AR Sl tigh A9 Az 9)AdgAte] B Alul 71
Ht 168+123], K- 2ol M= Foh 179+133)74A] U
ERgtom A4 wak idk A A 717 Hit 2.75+0.29
[/ min, ) 3.55+0.271 [ /minO 2 ZAEE 5(21)

f
o

]
o

o] 2gixte] Aol m|x|= ke vl ek,

WA 02 Y 2PYT- F ZEAA Adto] Y
9 5 o 919 Agde ) Aol Uohks P22
AAZY, B 29k, g2 9 ] g 5 3
J 25, D3Ake] 02], o ke ol ok 5
3] olefet Agle 1e 3 Ashekael ol ol %
WS A% Tk 5 FeA - 3 el Aot

Q1A ol 1% 8 AeolA] Sy s AR E ] Aloko] 7}

S AR 5 AN BETE 88 Fejol] o] FolA
B oge] gi3e] 49l e Aow el ek A
A%} A Fole mAVH MRS B3] 93 W
AR G 5 A1 2537 o 3 58]

Q.
o

T

(self-containe =2 28
stojof sh=Hl, 271 ziﬂ«l A7t %E 15kg (tﬂiﬂ%‘)
olvf R & 2ot & oF 25kg 7hell o]t
(22). Holewijn 7}9F3] A gl 2RAellA] 10.4kge] EA|
=11 9L o A uhEFo] ZylEE = ARy 7]
fo] WZAEITaL Harstl=tl(23), At 77
o= o) Hrt Al FAR HEAE A-gskal A4EE 2
A ZEE stolof sk A A 08 AlAof F= T2 v
§- =},

20064 S 2H1eheld A7) Aol e 99124
dojel i o A8 2EA Adel A4 e
i - she] 8 20 59.0%, A9 A - 29, 4

- A2 10.8% =02 Vet @1 HekS )3k
E) Ase BA) 42, A A 24,9000 olo]
A} - 25, 44 - A 23] 23,20, £, 2 - 3l
2 2791 20 3%, B, o= 5 Al 3 17,10 F2
2 2APEIhe), of2fa Aee 2t fAe &
BAje) ol Pl a4l 5o 2elo] Tl glof
Mol

4 e}, =gk

o mlm
o[N
0>~

¢

In)

ﬁr—io
1

B ELJ

ZZAA A3lo] Wo| WA & Ao 7 Z=AT
s o] @b, FaAh|e] 24§t o

il

\

%, FEE A2 5 29GP Bol Uk B
fz} 3 FAe 2347 A%ay A% Al

\l

S0, 23 ABE A DTAA A A
45 2% 2x}FAJEkL Q)

1%/\‘51‘%Zﬂﬁéﬂ(National Fire Protection Associa-



Work-related Musculoskeletal Disorders in Firefighters é &

Table 1. Firefighter fire ground injuries by nature of injury (US)(Unit: Persons) ‘TR 2 A elske] B
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- .
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Burns and smoke inhalation 750 585 980 975 -

ahak A = =
Fire or chemical burns 2,930 2,860 2,765 3,205 $YAA A w2 2007
Heart attack, Stroke 315 290 235 345 s 274 30,630
Thermal stress 2,480 1,875 2,145 2,415 0 2= 2xz] ' ZAR=
Others 4895 3095 3005 3,195 8 A S SR

¥z} 7733} 2797 0] HHAY

National Fire Protection Association, Fire Incident Data Organization, 2008
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Table 2. Fatalities and injuries while on duties in recent five years (Unit: Persons)

71, At Eol&e)7]

Total Average 2003 2004 2005 2006 2007 7€, $AlolEo e T
Total 1,589 317.8 367 335 297 304 286 9] FEo] T3tE ] 9=
Fatalities 34 6.8 7 8 6 6 7
akel 9lo] 1
Injuries 1555 311 360 327 291 208 279 plog HopTrade 2
Fire protection administrative data and statistics, 2008, National Emergency Management Agency S A ool =2}
(Korea) T 9Iehes). ke 5
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Fire protection administrative data and statistics, 2008, National Emergency Management Agency
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