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ZZAA A Z ( Musculoskeletal Disorders, MSDs)-2 Q172] &% k= 2344
(5, =, o, A, tlaa, 3 5)oll Ja2 = &4 E Aolfolt),

T AAEEHMSDs) 9] thE bRl o] G2 ARl -5 sl (repetitive
motion injury)”, “HHEA el AEHA EAM(repetitive stress injury)”, “XFAHE-
‘Fali(overuse injury)” Foltt, o 79| Bol5 AMEE tjo] AR =4 A
S B AEYA) o shube] 191 ShAlRithE Zloloh AR T g At
T AAASHMSDs) &2 o]o] 2= of 2] 7H] 1919 fjR aaE 7)) aL Q7] wf
ol o]f gol= AgtAolrt, wheba] EA o m EAIE 715k witol $-2l=
‘T2 AA A Musculoskeletal Disorders, MSDs) 0]2l= 8015 Ag-31TT

TEAZE MSDs 918 8] e mmrh AR vl 2r) ] ol Al
Hl(body’s recovery system)= 2151 TE A7 E4-% (musculoskeletal im—
balance)o] 71tk Alzto] Ao whe} g]z )50l B2 oo a4 A B4t
o] x|&E|o] LA A A go] MR

S g R R R i S e g

R % glek

ol

r

2 @ ALl £ /b WEE

SA|(With), B3] AR= 7783 A4, Akl zAely )
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4= U
LRA P Arle] AA| 715 SHAE Hlojuhs AYE pdskes aqhod
TAAE o3l AsHA| Hrt o] st Aol A YAAE o)A TRl (workstation
design)@] A0l Hrl= A r1o] 315 A|AEl(worker's recovery system)©] &+
o pRior Qs WA v2E uebd 4= glths Zle Al B2 A oA

1=} =
T T R4t EASIL RA BAA BiEe Qo Sge] don

QA F3HA I3 Q ko= Al 7HA] 7] 247} Q)
- 248t = HH=(High task repetition) © -2 A0 AT} 5271 A A O w2

Bajoln] AR Hi= A A BE 9 2ke] mRA|Ae| of8) x5 Alofs
ot 291E 9 o Mgk 2pA|of 2 thE 919l e et AR uf 2] WhE(task
repetition)& MSDs2] &AJof 7]oigk 4= 9ict 2k AJ7to] 30% olslo|H 2t
o] mf- w29l Z o2 ThEHT

OELL

5t 25 (Forceful exertions) : W 2912 QAo 322 Heh(high force
loads)S @18k MSDs®E o]old 4= 9l i Hg s

9] 2 (high force requirements)®] t}g} 18 50| Z7|3},
HEEXO| e= X|&E ofAlist XIA|(Repetitive or sustained awkward postures)
: o] ME}F A (awkward postures)i= BE| gt 38 7skar, W F29]9]
TS el vt e Frk o] whEe W] S #9) 52K mid -
range motion)l| 7 7PAA| 2wl 7 g Aol W] -5 9]
7F S RIS Yoy HHEA O & Tam ARt Bk ARE glo] A|GE = A9

78 i ot
MSDs ?{&o] S7Feltt,

olefat Aol 918 2Ql0] wBEW EA MSDs 91§ 40] HolAlrt, 4
ah 2ol Wk, elsh SEu) wkEa] - x4 ofMah XAl eAje] Al B

sEE "ol v2E 277 st LEAA| St @Y A= MSDsE HERith
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AHo] 2% 2= (oscillatory motion) S

)=
[
2 Aolge) A%e 14, 7)) E o A 4 < slom U5 £5E 17

2214 (periodic or random), &

= 7F8 4 (continuous or intermittent)| Atk

2]
A A E= AA| A (steady state or tran&ent)" 22 Qe 1) 2 XEo] 5 EO

37)(magnitude), 3 (frequency), Wak(direction) 2 #]<4; A]7Hduration)o]t}.?

“Zd (power)" 02 A T 7]
(vibration magnitude)+~= 7} (accelera—
tion)& WreRH Al 29 vlE (m/s”) 9]
2 24 2y rgEe] A7) A
o] TA= EUSHA ok Wl Al Bt Al
Hroot mean square, rms) $HO= EEE
oh? AEe] 8 as F sl Fukes
2 fir Aol 2o R Aolwn Hz T

2 =49} 13 - A7) gk

e (dose)ol] FFS F= QAE

ol
lﬂ.l gOI'

ol

t} ¥ 917FA% -2 (Human vibration)<
2+

Oﬂﬁ Zﬂoﬂ ol2= 7AH ME avte

IRl A QlAle] 8lE s AL A
A2 A%, AN WS Wi HeE, @

Folh oA UEe Fof AeE A

Ilf\n/\/\n
T A, . T

(a) Sinusoidal harmonic vibration

i

(b) Periodic vibration

Tt

(c) Random vibration

Lty
V

(d) Transient vibration

GEDE L

FEE AGIA S0 HeE

s ke, olefoll Al d¥o] ofd AlA| ofe] f-ejof dibaor HgE= 1o

Aol B 5

=
=
= Futg B4o] o] tEch A

olck. XjaolLt wl, ulal7] el B5HS ue] o] IA0R A Qiole} HErk 2714
% SEREE R

2 A4 L AR elitol Qg u]H 4= glet,

e #ol7} ek, 53

Al 87 =

‘”H\\’m 1), L7\x\ /ﬂ /\]»7 /Mo Aﬂﬂ /P‘)'illoh ‘L
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Deep

1. =2t Z¥S(Hand arm vibration, HAV)

TF A5 s Agolehale 3tk HAVE s RollA] 2FdAke] &uf 2w A
Adels 2 dsow OLEV% ULk, AR XE e o) 2719
Altool’s size and weight), =21 HH(method of propulsion) 2! F+2] F-= w|#A
UZ(tool's drive mechanism)o] e} gebdch ey} o]4e] dtsLe Axsh=
& E?Oﬂ Q& 7|7 e 29 A5 S9HHAVS)T To] S Hola=ql

o} 57 Qo] wZo] B U el 77t &AM temporary sensory impairments)

ST ABHAV)S £& B AL /AH AEOE S AFout F

=4 il
2 S vt &8 A5 Ut tH571(3178 7)) (hedge trimmers) -2 =

2. Al XI=(Whole—body vibration, WBV)
WBVE 24 9]2]0]] Q= el 2%-8 Adsl= ot} HAl XE(WBV)

oobd 2Hf e mhe o] B = Fol AR A MM At

m&

MRS o FALOE AkE L, HlRo] 9] Aeiat uli: vlejel 52 B MAOR
Ak, oli= AAle] JakS v A4 AL AEAL EE SRl Fo&

ojggh ujot o] 7= SV wtole WA 4= qlth. WBVell tigt 0.01~50
Hz/h ¥¢]9] 2% Ful4= Hu|(motion sickness), 2(pain), &H3
fort), THE (vomiting) ¥ F7HHnumbness to the skin)}& Qo7 4= 9lr} ? A=
WBVol| A2 02 mEo] AYejelz] Ul Walahs] gk i et ? 71&] ¢
T WBV 0] AiAS HojT= S5k ol A=et osta SA7 =
HolFla1, 53] 2Q] 2ARe] 49 2552 913l0] 55~65% S7I5teict

2 AEE 180 7|02 6,3~1250 Hz Ale] 9] Fulet)) 71 e 542 7o m
[a1, A4l %2 0.8~90 Hz Ate]e] Futptl 71 ms S5t

, il

TS

ol

e}

ZI=9o| = X|&!(Standard guidelines of vibration)

o7 E -2 § 714 A&, 2 ISO(International Organization of Stan—

dard) 2! EU AR (European Directive)©] UHIA 0 & AL-Ec} Ql7HE =20
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gt [SO= WBVOl| ARS-E= 1SO 26313 0.2 H$El= 7ol AR-El= 1SO
5349—-19] = EFO R gt IS0 3 HfolA] 54 9 4% 4= 9l= QIxh
A% Aso] A 7FA] S8 (three types of human vibration signals)®| ¢t} o]

52 HAV 4AlZ(HAV signal), WBV A1S(WBV signal) 9 #5345 WBV 41&

offt
=]
=)
~
5
1o
o,
o

517 1ol AR 2HE AL ) A et 2
71208 rofze} =

(a2 2) HAV 0] At2=l= ZtEAl(source : 1ISO 53491, 2001)

Seated

z
Standing ‘
Position :

Position

Recumbent
Position

X
4

(O3 3 Rt MARIS-ES S86t= ol AHEEl= ZHEAllsource : 1SO 26311, 1997)

A(With), B712A] Az 2783 Al AARZAY Y
i-Health with KIHA 38 +2
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Egk [SO #EE2 Ao 2% Aol 243 = 9= 715 A B (weighting
filters) = Alaglct o3 7154 HE|= AR IS 7R = Bl LA @4
5 2okl el 439 7t AEeES BAshs b =22 & 4 qlth IS0
2631-10] 3= o341 744] 7}%]7} AR-E] 3 1SO 5349—10] %= bk ATt
We, Wd, We, Wj, @ Wk 715 HE]= WBV Al3 0] ALEEH, Whi= HAV 4150
gigt 715 e, Wis AFula WBV Also] digt 715 HEjolr},

ISO 26312 217, &3, A7F 9 Ho] 245 918l A1 QL= AL, grokelis AA,
e 7cfe] A Aol Abgsh= TERte] 2ol tiet 7gA] HElE Aweict,
S, AR O 7] HEZF AR o 34 S0, S, 24, 313)el| o9 A
ARgE|ojof FH=AE AHgltt 1SO 26312 A Afare) 7o iz o] hel 7 3
7ol A 8E)R| oF=th= A 7kx3it) WBVE] & 715k Zh(total acceleration
value)& Ao e oh3 341 ARSI}

=+l L4+ 140 + o)

8AIZF9] o %] 57} 7H5%(8h energy equivalent acceleration)& WERH=
A(8)S o835t WBVS| H7l= th21f 22 34108 S H(IS05349—1, 2001),

[A®)] = F
T

T =ZI=0| &%l 512 & AlZK(Total daily duration of exposure to the vibration).
To = 71& XI& A7t 8 AlZH28,800%)(The reference duration of 8 h(28,800 s)).

J
&
%)

0O 534912 =+ A|A~HEl(level of vibration for the hand—arm system)
9] ZA5H= A2 AoJa7] 9l AetE] et Mansfields <4 3
—éﬂﬂ—?(ISO) T4 AE(R0R AE= 2E)S B7Ksh] 917 IS0 5349-1 ¢
19862] A1 A v AL 24 sk el 1SO 5349—1 : 20012] A HZ 2] 7}o]
Tl 2tk Ayic) o] FRo A= & A% w-E(total vibration expo—
sure)(ahv)S B71517] Q8 Al Wk X—, Y-, Z— =) oAl 71w 248 5=
Aol Foh, 259 AA| gk Al 7 93 84 7he] rms= Ao FITt,

o
rﬁ
Y
N
fljo
_l
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217] B2 7135e] A9 1 2 ulaE Golsh sh7] 918, U 2F e E(daily

= AAY AT olUA] 55 Fu

1o
ol
ox
1>
=
i
©

vibration exposure)-2 o} 2
715 A5 & 7H8—h energy—equivalent frequency—weighted vibration total

value), ahv(eq, 8 h)2 ¥3 =t} ohvleq, 8 h)= A8)= Fa =T}

[A®)] =a, |-L
T,

= X=0|| ==l 5132 & A|ZKTotal daily duration of exposure to the vibration).
To = 7I1& XI& AlZH8AIZH28,800%)(The reference duration of 8 h(28,800 s).

EU Directive 2002/44/ECE 225 7F A% =20 It 243k A7) 4
e Q1 ASAlA st S8l Il BU AR F 71
slct

o] AL F AU ke ARKGE D& /l% 2 QS AR ol 23

A= QF ok, 2, WBVOl High 2|32 IS0 26310014 A== A,

(B 1) Xh, Yh, Zh & 0| 5tLte] ZIS0f| ChSh & =& 7| ZHTLV)

_ Component Acceleration which shall not be Exceeded
& U =F XEARE

B
(Total Daily Exposure Duration) 5 et "
m/s g
4NZHOIY ~ 8AIZH Ok
4 0.40
(4 hours and less than 8)
AlZHOJAL ~ 4AJ7F DJB
2AIZEO|4 ~ 4A2t O] 6 061
(2 hours and less than 4)
TAIZEOA ~ 2A17H DIRt
8 0.81
(1 hours and less than 2)
TAlZH Ok
12 122

(less than 1 hour)

SH|(With), B2 214 AR= 738k AJAF, Akejm Z1ol e
i Health wihkia 40 +41
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Y WMSDY 5o 55
2XHphysical impairment) gl Zol|(disability) S 92Kk 4= 9lct 2 WMSDe] 24)

o8 Z4 e HAl E2(ocal or generalized pain), EH3H(discomfort), A&
o
=

o Qg WelsHoR % A9 @ Sl g A

oN

F2+o] A = #R1 X (loss or hypersensitivity of sensation to touch),
oJuF7H(heat and pressure), T3 @] AH4)(loss of muscle strength), EA41E &%
(controlled movements) T+ % ¥H3(balance reactions)& 38 4= Q= 58

A o] gl

s =1 il = =1 hm s
RS Q1o 4 Qe AFHON, UF 3] S AT v Tegk Telelex-
cessive grip exertions)& W3JEIE® olA|o] AdE]= X% ofo] 2 HAVE WBV

o — 1=} o =1

EEE IS (Carpal tunnel syndrome):> =3 £50] F53t 0] F= 70|
oF5Hweak hand grip)=|= el fF@oltt, 1212 &5 A=
Aot FAke B uf Hrrol 2k oFs} & T19(weak hand grip), Y417
(numbness)o| £E A HE X7l o1z, =

Algko] Aol whel Hojut v A== 5ok gzbo] A7 ofSbeIT), Tk

% 2% Tolubl sh BEE 40 4 ek

~
>
o,
1o

0
2
g
HU
rO
<t
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o]t H(Raynaud's disease) SN
o] f7leto] BlAjo] B3 FAlo] &rfete] ke L7t 1~3%2] 7% 7}
2ho] s z]i= 7 (blanching attacks)o] 4ol Ax Az& o g As)|A a5}t
AZE 7L AFS Lor|7 FEAFE M 9 e Srleko g Wk ¥ o]
S T AR Uil Maurice Raynaud HHAbol| o3 2= 7|&% 13}

=& dXKprimary Raynaud’s phenomenon)2 014 of G4l H]&o] 5 : 12

iy
i

(]

)

|
ok Q15Lo] 159% mykof A Apakal o 2 dhggtc) # ) 92} flolis = H4Hsecondary
Raynaud's phenomenon)& 2 50} -5 Uehin] 22 A9 A4S

ol AR ARE o2 A7 A, A3k RlE B A4 ob A

ﬂ%gﬂ% 2~ o]E]-3O

4

b
Am
(o
re

71 Qtollx= LErbo] RAAREe] A1A A ) Wl S mES
ZAZI), Chent Pand EiA] &HAKH0,17~0.55 m/s”)Q} IEERE SHER] &
HAH0.34~0,56 m/s) 2] 45 AF HANE LeFhel @ EHlo]o] WBV &0
0.56~1.11 m/s"& ¢ i‘it}.“' #3120 o) Aol A7I7F leBEW W, w2,
&0 A = ek, A oAuRI7E A= A=) wigol AlAlks =-Alel ma

5 doit ¥ o= w3k WBVo| 7|7 wmaww 7dek 23 Aot A3 9 vk
Q5SS 4 93-S Ho3% Ruppeet Mucke?] Axfe} Ax|ghc} ¥ %%

Ao A Seyed T WFHE QEHIO] LUAS ARoS] HAV mds 7}
ek QEuolS Bl A T dvlolut 0] b SAME S4shE A9
0.5~19.3%°] RIA=Hl, SHA] 4.2%= &7Fefo] Zhsl%

EZo] qlolt)y, 245 Hit A% 4hS 2.6 m/s” rmso| ey, T1E5S EEF @ EHlo]
O] At HelEl =2 aclo] eERo] AHA|, S BIE the &k Sut Zof AhA|,
T 2 W @ BHpol S Bz 7IRtoehs ARE Ak

(2
o

FIF
in)

mﬁ;

Stefano 5ol W2H QEHlo|S ER= w0k WhAsh= Q14| 3a}2] A2 %Y
(manual force) W 5 A (= W A1 Amw)ef o] Qlo] 2fo|t| 2] 31} o]
HoRS 2 4= olr} 9 g ¥o| A AR A Q) 114 wERto|A 7147} HAV -2}t 3

AWith), B7I2PA A= 7178et A, Asisisiet,
iHeathwith ks 42 +43
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Deep

H SARS UeRd 9igo] Qk Y Atk HAVe| s QA g8kd ~E# A o
AL oA Btolt| 5o & & AJAgoll A TRt S/de] EAe] =8 V]ojAE 2t

Q1= 9ATE, o] dAtollA ZEol e 9 uff E7Feto] AR il F50] AR =
AL vrAgcE @ Wit A% HaleF ZHmean vibration dose value)S- 443(20~40

km/h) o} 2ol g, ofefet Aibe ot whE $AF St A S W

3t 72k 5 MSDeF wHlE 7|20 A7) SHEACHGE 2, SFAE T
Ho S Aolof 4] MSD 4230] tsth=t] Foqh v 717] o s
217] 2 R A §50] st thEc #o) go] thEal, ARgERE AlA|
Q0] Ay} than, L 2Ao0] thE 7| mjito|ch ) Lipscomb 52 2wH}o]
4%-0] 10] MSD& onH 571 H7ME Wotar Bk A2e] fo= 33
317] Aol 812] 552 sk Pk

(B2) 3% 2t 2SAAIRE| REE

Author(Year) Country Numboer of Part of body Prevalence MSD
respondents
Neck, shoulder,
back, Elbow
262 poli ’ ’
Ana et al(2015) Brazil Po ce forearm, low 75%
officers ) .
back, wrist, hips,
knee, ankle
353 police Neck, shoulder,
Cho et al(2014) Korea P Elbow, lumbar, 76.8%
officers .
wrist, leg
1002 i
Brown et al(1998) Canada 0o lpo||ce Lower back 44~62%
officers
30 police
Anderson et al(2011)  Canada . Lower back 86%
officers
80 traffic car 38%(traffic car
. United drivers and 91 drivers) and
Gyi and Porter(1998) Kingdom  general duty Lower back 22%/general
officer duty officer)
" :
Nazmul(2013) Bangladesh (;(‘;lriacf:c Lower back 80%
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M RS thal Aol HAHIGl 25 E Fo et o2 A5t Edvt
WS, ofefat AAB L 28715l TR 2152] TS AR Zol At 7]
HolLt o] Y= oby Fefxl v girk

EREUSTR, AU 75, Yo 4] Fo AFwd TR A
HAEY O} £BEUFT ] ABTAY} Q1R gt

TBAA o2 X 0] el P ok ERRIE o|Ft JFL FAL T
5 S2kQIe wjit ofujet 7 Xkl pelst] WAyEk 4= olny, waFgle) Hat
O] 25 WIS AR 4 Gk olefdh AHE 53] AlA] A
ok=rh o4l 0j)7} ik, &
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