[ Downloaded from johe.umsha.ac.ir on 2025-10-23 ]

10.21859/johe-03014 ]

[ DOI:

gy dlio

O b b o (gt 11 9 930 g Cuwd il 5 b 4190 23
OIWod g SO S pliw oyl o5 U 40

P e g *“a’ W) S gRumo J (SM g & ‘SQL’T ‘S-LC (o ¢ UL“’ L’§)

Sy pyde o8 zils ccilags 0aSzils (gla b, cilage o)l bl )5 gemiils
o=l elaman (loon

S pale olSils i blagy eaS_ils ¢ gldd > e blagy o askige 05,5 ookl |
o=l colaer losn

Sliphon 55 50 g glad > bl (ale cdad (glad > Cdlagy (i 09,5 ol T
Ol eolaman (lacen Sy pode o8 iily coilagy ouS il « Silage psle

(Olhen (S made ol _iils cblagy eaS il (gl b > Clag 5,50 gemiils T
Ol la—en

008zl ¢ glad > il g 0,5 ¢ boliwl (golul (e o 1 ghanino 0 g3 3
Mohsen.aliabadi@umsha.ac.ir : Jces! . o) =l (oo laan Sy pole ol zils weilogs

Glad yo Cblogy (owdspo alxo
A0 )l ) o los (Y 0y90

DOI: 10.21859/johe-03014

RV

Pl 5 55l s Cmws Il L agzlse (o 50 6 pSims LSS 0 Jels ()], 58 raedile
=g oty g5l g cws BT agzlae ()l addllae ol 5l Bas a8 Sl AU
il s S cLaolS, IS o L o, 5,5 8 o

L 5 had s lag S S5 51 e Lo o aallan (ol 505 b,
Pl b agzrlse 6o Soplaila o8 3 15 8 () 2 050 a5 S o0 IS S (5 slrelSiws
5| SIS 9, s as e odle 235 ool ISO OYFR 5 ksl g, L golas 53 ¢ Censo
odel G an SledMbl a8 5 18 )00 50 Sl Gizee duliiw 5l ookl L g5 g s
8,8 1,8 Jdos 0,50 SPSS 1y sle 5 5l esla il Ly

Sl 51 5 s 3wyl L dgrlye azelius A ol ol aS ol it pols slmazily
Pl e Sihe G it (P <1 0) 9)ls 1B (6505 A gzlse Slome a5l YL g S
e g3l 5 s L)) Gt (Sl G 035 S L jgme 50 93l 5 S (3L
P < ef0) a0 8 canlie jloline BB Job iy g by (o el wo

(ot agzlys lome o Gl LS (Ld agerlse mhi 39— Y a4 L i S aomd
il oo )5 sla s i (il )l oo aSiws jl eslaiwl (o blage lacudl e sbieal
L b e st Ol (2l ol ogdle 0Bl j55e (blage Sl g S 2alS
Ay 50 S A (659,06 i GL2olS S o o, L e GLR:Q}::)‘T Sleslar wl Ly slss)

AYA0/VITY il el yo fu b
VYAO/ Y0 sallie by g,

igols (B 3lg
95k g Sews L3
6 K o5 IS
rilage 5l
Jrs agzlse

Sy pole oSils (gl i Goi> ol
RO REIV-EPRARUV

EE PR | g B PR U EX PR APCE ST POV g P I

doddo

S QLS o (39 i Syl Jolid (e
3 b 900 Loy oot pie Y > S
s Jalse 5 5 LF] sl o Cles PLas] g lacews
il g adoz sl g5l 5 s (3Ll SYMS s wgy (o
Pl )l Sl g aels (615 bl gzl Loy e
sslobes s 51 (S i ey sl o] sl e s
s otite sladiss e Jelin 5l (oauy 03900 )3 (S
5 ez %F L %) Ly ol s, (8] scns s s,
Al Gl Ol g asiis g5l 5 Cws SLS)l (o e 50
95 Pl (o e 5o (8,5 )18 e Sae g Hlade 4y
S 3 (Hgse e 9t 0)l0 (S Ll 5

P SOl e as el by gl g s LS
oot § ol i o YT tlo Ly Sl 5] glae onlizl
P RSP FONINTRE CHNIP S SR WS Ut 14 I S N i
3 slos i el ay s dilisue sloalpnl V] ot oo
Ly e o¥sb dgzlye g o ool sl gyl 5 (6 b
)l Sl eel wlg oo i o sl Il ol 5l (2 2
) 2 93 5 s 2L V] 05 o 55 5 s
lpaaly A0S e S0 |y ligh Aol S cl xdge
rasT (Hype SNLS Lld il ggs ol 5l (AU
P QERLE e Ble ol pgarme il (Dae (Sl
2 b gyl S lee 4 aS o)l ol g5l g o


http://dx.doi.org/ 10.21859/johe-03014
http://johe.umsha.ac.ir/article-1-157-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-10-23 ]

10.21859/johe-03014 ]

[ DOI:

A0 5l ) ojlods ¥ 090 (glad o Cllilogy (owdigo adxo

S g5l g S ALl o e 55 601 s, 5l el
—Vsb g, 5o sla ules a5 el oad as e [V0]
5 s Uil oWl 8] o )liS o slaplal cedlw
S Sl sy (e A Sl Al o 9l
)| Lg)—‘§91> 9 00— oLz:\ 6me_~:" u:_,.,.og.: 9 L;Jj‘ w_‘,){c
Lol g Laylnl 5l 50 sl Dol ol s lacu ]
Sl oo (B (oo 5o (585 I8 (el Gl Dae
yolpl b wgs oo iais 3, by s Loy Sae I glaie [l
o s K dte 5Lyl 515191 <10 sling,s [17] asb
s g oyl ml S yalneys a5 —imgh s [ ]ais o
Cwd ilsd 1 L dgzlan ol il oubplonl K ao
uLo)l_M: ‘Ia_w}: 03— ol.er_“..u 4..:L»_MJ )‘..\_M )‘ Uw_u 5)l_> 9
Lol a—sb o BS §ISO o aib ol

a3 o pslolms d—else 5l (S ply—e 4y (3L
‘m)—?gs“ e gla8 > R ARVIRY LRI )" L5 e
=l s OB (it Az lae Gl (o) 2 ami j0 4 S
=85 8 il (Sleld cal glls 1 T (e o,
B J.CL.» ul)_?)lf uLo.a Be 3)l_l 9 S U""l_"')‘ L)o)_!.a Be
oS el 517N e g el s joiS  iaio slalase
9 C—wd U”Jl_”)‘ .A_B)L) )I)_é 5)l_> 9 C—wd u»Lx.:)‘ uo)_x..c o
—ac SIS olonl L ol e ailes o gl Jobo jo 9500
g3l 5 S ) QLS plgie o (Dasy (9509
g iS b, so i sl ol Sleds a5 o il ol on
6‘1_.:9)l.1 g9 S U.JL.!.))‘ Lg)_.\fe)Lh‘ Cnss] ‘5.7.]95 QLA)Q O99=
Slie nig L] (2 e 50 (58,5 18 S (b))
Db o oY iz YT ale yo ] Ll

B S cul 6)9)_.4 ESUEW- 5)l_:5 S U"L”)‘ ua)_x..c e
pladl 550 5 cwd 3Lyl L oo Sl i elas J 208 g
Py—az 0 glasdlas sa_iplxl —wypdasa g Ly 00, F
Ailse 9 e g g5l g s AL L (it agalee (o 2
Job jo celw A as 5 S Snin)0 500,55 &bl jeiS
s oy aslllas ol slosl 5l Gas cwl sois sl
(Bl i) i o sl I3l 5l oaSoolawl o, 515 5o

5 A (S 0S (oo o0liil (ftipe (s il Sl aS
Ol g3l 5 cmms 3Ll L agzlse (Lo e 5 3l
S o] gz 4 il )l ) ik el g oleas V]
gz am by e (Sl ol Sl Gladlas 5 b jo )b
S8 G Gl ou ools il g5l g cws ilas )l 099
I=leoley amazg L gl g Cws (Blai )l (60 jo (585
Al e gliie cilisee ol 3l 15 Lyl cooliul 5j5a
=il Ghes 5o a3l s s Il cgr s e 4
laadlae o [A] cul sasazs $ 15 15 ISOS349 & laslil
Oyl oo pl I NLALAzmir L gy Y-VO Jlw o a S
S e e85 )2 95 55l g S 3L
S 6lls YA/R 05,8 e S iewiye iyl Ly as
Sz YA 5 ez Csd ;0 WATIY 5 Csly Cws o By e

[a] aSsgy (rae— (s YL
Sl el 55,2 VY0 el 8 s ol 3 b
o188 Ly LY T ag o S o 55 0,8
aS oy o5 a5 gyl 5o @ oy sl nly
Ol 5 s )3 (e e 59, Seb VL S8 50
oo o0,Lil OYFAISO (Mol o lastiul yo [V V] 09—t o
1S 3 g ojlasl A 4 ly S50 slacewl 4 S E
ol e Liead pe il ) polos soliwl 5 celw o L3l
Sl Sl g i e il 5l eslil s bLs [V Y]
oo aild a5 Cwl (8 S vgas g5l g Cews il )|
L e Sl 5l Al anas 590 Lads LSl s 5 ool
laallae 5l V] 05 e (555 55l 5 s (3Ll L
ol ool g 0,5 10 5lw giS amlio o aS
S g3l 5 s (Bl (B e 5o S, a0 V0F
30 el oa s saalie Loyl jo sl )l Ly la 5 e odle g
oMo sls slwsedle onis 45 1,505 5 %YA e 5L
L5 V0 sgams [a] sl oo g5l g s (ol )| L e
23 58 Laggekes g oascte S bl 55651 i oo
Jbw )3 as)ls agzlee g5le g s LT L Gl il
03} Oy gl 8> Cilogy 5 i) (o dinge VAV
oLyl 2 e 0 8 el amlio po i gl A ST C]
FET IR S PR PESINIUES 3 1] IRCCEI S IS
S-Sl 9l g s Ll By o i S S
05yl 1 95 g s Ll oKis oD o), 5,15 51 %Y
Gl g el sla s ,0 48 oL, 55 I %YYA Lilwl o s
ool sl s pe sboalnl 5 gadgs Laols 5 5 (s o S
axad 93l 5 s il )l L e e odle (sl s aisS e
S vga> s s e 5190V E 5 o5 0 %Y Wgs ,o [V F]

\id


http://dx.doi.org/ 10.21859/johe-03014
http://johe.umsha.ac.ir/article-1-157-en.html

[ 1|@I: 10.21859/johe-03014 ] [ Downloaded from johe.umsha.ac.ir on 2025-10-23 ]

ol)Sen g Sl

oals i cwl Gz aw I S 5 A4S goue D50
Sl (59 Gl goomme lame an dae ol aS 0g
6)_50)‘¢‘)‘mu&]au_o§4um)u)g_.ad_:dj

09_.»‘5‘00[_:.»0\.\_.»

— 2 2 2
Ahw = Jahwx + ahwy +ahw, Vel

A(8)=any \E ¥ alal,

L ol yoas el bl obs ool p V Jgs
S—Sboe me sloojsome slim S50 SLb Gl a
i b I sl )l ol 5,5 [val

Sy Lw)_%)é)_?)lfwods)ﬁdé}&bﬁ
L S slmosls o (s —Fo ol cl oo s

o5l el

loo Gl fas dnge jla 8§ 5 aol
G b digo eedSS oy giag i gl o8 ils ilsy | g
ol [V Jos (g slaan Lyl a5 o8l
5 &o,—d oledbl Jsl jtsu wdbge pisu T Jols
po— S it aglge pod S o dad Bls
LSk (e = B9,0) g3l 5 S ALl )l
P S Blew an b e o)l itu 9 (SMLas
anli sy Tl o] il S yplate 4y ol o
2 Sl 00 S (e p i lo ol S g
sy s e po 99 ek (il (s
—ly, ,a>L_& 3 Content Validity ratio(CVR) l3—>a

aS o eslaxl Content Validity Index(CVI) ly—xe
Ly olazel colils 3, Cgzr 09 +IVD 9 ) i s
A dlme £l 09,5 LA e o sl sy (UL
odol Cws as Sledbl .as )5 aas JAY ol aS
8,8 18 o 5,50 SPSS18 15 8ls 5 5l eolaiwl Ls

Sy 5] ooli

FLye1Y

JEL SPSUPE U R RRE RS PO
ol gl 08,8 ploml had i (g S 55
O s Laels )5 e L oY sl Salon inghy o
Laglan Sls ojpoany 5 plol ogi g e85 & j5o
i ol 0 S 5 el o8 s, 5 A ool mrdg
AESEEIAE SNSRI F S SRRUNE
G5 (m adS) (e (hm dlfis L e T ()5 s i
S e ot g i a2 By o e
P 93See ]y S By b s Slwlo g ol euge o,
G S g 09 b peae S ol 3 g S
s S o o it 9 om oLl S e
ol Sz s I G celw i a g L oyt oe
T ol olws 3l el wl L g3l 5 s (3l ) ol—se
ol 4 1700 data interface 4 2260 investigator B&K Jo_s
DOYFR o il gy ol s APSO21 Jos 53 § Cnsd i
ol s Sojlail sl YA NWVas 5 6 So3lwil ISO
i g9 a4z L (S slo S e 5l g5 g i
VL] 558 g oea 5 oy o ool l i Siz g5 g
S ool o3l , S Ay Loy jemme LSl g oo
o S Az (595 50 S g o Sl i (90 S
AL b agezlye JalS (D)l 00,5 Jorie ol Ly IS
5 o352 s YX slacur ;o bt s, =Sojlul ple
Yoy Z e o5 ae X gz a5 ol agzlos as
2 ) g Sejlail il oo 1 Sim (Hsb 5o Slilse 4
72 S b4 (Shee g (Hlge Ojg0 a Sz 4
mazg () maa)) ol plodl sgm G 1eiss (6 —Solail a
3 3 5 s | Sl i S ey B
93,5 () plgliST g S (S8 Sl

s 0L TSO OYFR 5 ikl b oy 3l,) b))

Sk Ui g o250 G oBiws b e 50 93k 5 Cews laT | (6 S 03luil 1Yy guad

Yy


http://dx.doi.org/ 10.21859/johe-03014
http://johe.umsha.ac.ir/article-1-157-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-10-23 ]

10.21859/johe-03014 ]

[ DOI:

A0 5l ) ojlods ¥ 090 (glad o Cllilogy (owdigo adxo

’/’&) Q)L) S9—>9 )‘QLQ.&A s AFI}L’ w)_o 9 H).C
ibioo 2 Stz )3 a e Ol o SR

00 AN Y g 5 (6 S slmolS S 2L o, 515
u_w‘ Lg).:s_ia._w ulj_?)lf u_u od_wuu)‘; u_A)Lc U_L)JUM‘U
3% Sleld i Sl emas— e OS] Ao g0
el Sl oo 5 ol o 4 by ol oSS
O99= OB 5 o le hls S e (S0l o trtest
oy i gl (P< o /2 0) 0, 0525 (5 lo cmine SIS o Dle
O a5l (o trtest o3l gl elsl
S4—>9 ‘_g)l.)ks_l.uc AL p_u‘)l.c 09— u‘)j)lf 9 p_u‘)l.c 6‘)“)
S99 )l sme LLS )l odle 9 5 OS50 )R B pae
15 bl bt Sile e JLs ol s (P> +/+0) 5l
Gl mime BB (Do g0 ], 515 5 oDe (sl yls o 518
(P> /40) 00,5 ssnlie

MR asdlas 5,50 0,80 e Gl sl g Sloe
e WWEFP S ailw Lixe Bl >l 5 (0 Slo 5 YA
Y I s il b ealllan 890 55 0
3 ek P m ows 5 (m2se G oS b el
ALl Sl o Sojlail mols oS (o0 )5 59, Jobo
ols flss zols crwl oad alll Y Joaz [0 55l g Cwd
e G S G 2 j9me (il Qll Sk 45
welw A Jolos bt )bl (gl 4 amrgs Ly il
YL S G 55 5 s LT L agzlse
(a5l jgdme j ;0 1) (6,545 dgzlge sLlome 0> ]
o= Anova g )Ll a0l sl (P< o[- D) ol )8
el Sl 5o g5lm 5 s Bl )| Qi Sk
(P<o/+0) 05,5 snalin 5 lolre LS 5, So3lull
a2y b Al Qbd ol ()l mml ¥ ooz 5o
sl 00l a1 Z s YX sl joome [0 olSisd g9 4
el )l ol ol o Slee 4 S ol oyl z ol
sk o ol 5l peST (o se iy oo
O 4 ol lis gyl el moll sl (jm airo)
Ui ol ws g5l 5 cws bl s Sl

S ol 55 53l g s Bl b G5 id gy el ) Jgur
prigres Jslos Hbro Bl il LSl
i - [§Y VY + JAY (X) e
£/t -0 VOY £/ y) e
5 e Y £)/¥A @) e
A¥ | YA+ Y ooyl oy
YIA \ YINE\IF aielw A 442lg0 Joleo gbas
Jo g9 Sls 2 (S ladlE S 50 53k 5 Cews B3I L LS (il agalge o iY Jgur
m/s" Lolss ) ol S5 oilwl cu
ASlas Jslas Shro OBl il £ o Kileo
2y Gy oo
f -/f VIV £+ /VY X) cgz
#If N VAN V) <4z
\A -/f VIO + < JAA @) co>
AIf \ I ERTAL anl
Sob o s
Y/ -/ VA £ </AY X) g
YA -0 AR V) <4z
s VIV YIY £\/f @) cox
YIA Y f+ /A anly
YA


http://dx.doi.org/ 10.21859/johe-03014
http://johe.umsha.ac.ir/article-1-157-en.html

[ 1|@I: 10.21859/johe-03014 ] [ Downloaded from johe.umsha.ac.ir on 2025-10-23 ]

ol)Sen g Sl

WLT)B 5o uL»_M: )L.\_a.o ua‘ - oay_c a_m)f O Ko
4025 gl Sl ;500 (slajgme 5l i Y jeee 0 550 ¥
d.:l:;)‘ ul.»._.w ‘_)‘)_.A as ols ul_M.) kj—Jf‘lo uu)_; oo Q_:U)S
9 039= Ol Gm U s3te A ;2 50 558 B0 S8 )0

WD S ey o il )| ol (il 8 leie 4y

aslllan 550 5 (slolSiwd (ol )| (mulS 3 a2 m s
e ol oo 4L ¥ 5 ¥ s 1o alsliST pgas Sy o
28 o s pg—as 1 09b e cdalin S 9 b
sye A 2 53 5550 T 58 0 ALl ol s e
A (ol (3 lie a5 035 Bl S A

80 1

70 1

(%) 3ls!

S I3rd RE-NEU

Sl

Lulll

T
30 e O oige ol
Gy

S aalS IS JE G55 0 53k 5 o A L e oDle S5 Y g

7
6 . X 920
3 5 . V)S’“
.)‘ O 2)5_‘7&0
™4
3
£ 3
kY
E
1
0
6.3 8 10 12.5 16 20 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500 630 800
wils,é((hz
WlglST pgas Sy 4o (858 S ows il )| Gl (S a2 Y gead
6
1 -X)jm
5
| | y)5m
4
DZ)ym

m/s® Lol )l ol
w

I

6.3 8 1012516 20 2531.540 50 63 80 100125160200250315400500630800

s $(HZ)

WlliST pous G 5o Job iy olws (il ) Glis olS 3 4500 :F g guad

¥4


http://dx.doi.org/ 10.21859/johe-03014
http://johe.umsha.ac.ir/article-1-157-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-10-23 ]

10.21859/johe-03014 ]

[ DOI:

A0 5l ) ojlods ¥ 090 (glad o Cllilogy (owdigo adxo

el A agzlos ay aog Ly 6w o, 55 4 S ols
4z L odloe b vl e 3L )l Sld (S0
$—=Solail L ol K_en g Gerhardssonand 4 aJlle 4
4S (S 3 s e oD 5 55l 5 s L)
Sl S 0l a1 dgzlan 53l 5 s Lalas | L
YV o858 5l G 55,2 VYO el 8 )3 (e (o
i aalllas ol mols Ly oS VY] aibe js,m 000 g
G9m 0 VI Y Jw e gladlacasa > L o il oo
Syl 5 aco,s B0 510 (s doliions s gyl ek 0 alssl
Sy ealS-s j0-p 08) —Das SISl oW L
Smwd Bl L agzlge 51 (20 (9ot Sl g (28
Tf] asb oo ol aalllas ol a5 4§ wloa g5l g
93l 5 S L)l e Ble 59 EalS gz 990 o0 Aoy
Lo S g aglye Sl (2alS 5 (o poe Lo S
0y (59, 1 Al 9 e sl osliiwl JB 5l (o
Ol 99—t (gimwd Biz g o 50,5 S slogil dmolSiws
g ool gy 6l ol s i 3l eolitul 5

on 9 i slaaiges slass adllas (ol slacusgaze
Cms (5l L agerlse 5T (65, lanes Jad jo Lo s S
Jsb ) eolaiwl 050 il ads’ liles | (g e jlail cg5lo
o 5 d9=Sse plasl (ol [T LS 0 a S ()5 ca
il g JlS j o ey ol 3 (505 Bl

S 5 4%

L)‘)j)lS aelw A le.v_w LQ,}‘}A C_‘a_m ng.as_i._m L;Lmolf)lf e
(b agzlye slome a5l VL g5l 5 cms AL L
oMo hylo it dlw g o lilo LSS 0 )ls 18 (6 908
Siael 5y mal 3l asing ol )l L agarlye Ly o e (5 e
iws idlodSs o, 5 alex sl o, 55 ablagy slocadl e
sl iz o ol oo mSws jloolaiwl o Jo—ad (o
Bl 0l e ailyg) aglie lsy Bl ez )8
ol 5 g3l 9 s )l L oS e o e 9 S
e 5 S5y SUleo ) 1 ode il 5550 ol S
s 3l ol al Ly G5yl Ly e o ihage 51
M)Lf )_IOJ L) 6)5)_.4 )5JM 6‘-{&015)5 )O G)jlb)ﬁ

REFERENCES

1. Tamrin SB, Jamalohdin MN, Ng YG, Maeda S, Ali NA. The charac-
teristics of vibrotactile perception threshold among shipyard workers
in a tropical environment. Ind Health. 2012;50(2):156-63. PMID:
22293728

2. Xu XS, Dong RG, Welcome DE, Warren C, McDowell TW. An exam-
ination of the handheld adapter approach for measuring hand-transmit-
ted vibration exposure. Measurement ( Mahwah N J). 2014;47:64-77.

DOI: 10.1016/j.measurement.2013.08.037 PMID: 26744580

-
9 i agzlye s (sy p aalllan (ol plzdl 5l B0
OS5 e g3l s s Bl )l L b e (Dl &l S
sl S5y (Sl yKi) Liai yo I 51 oaiiSoolin il
oo ;0 g5l g s olsd )l L agaloe ol olo ol
3 Pt ale azlge ALl L as (SIS (sl o
oot asdllae ool mal elal 5 il sl 0o
s 50 93l g S il )l L (6 S ()))5 aglse
= e Jelse lailioe (Hsb G sl L )5 5 7
A8y 95 S Ol 50 5l g s Bl ) il
gl anlie o ail oo ol G g s g9 WS
Dewangan 4 Tewari L_wg a5 glaslllae 5 4 selllas |
S syis o sanlive ad sl Siwiye il Ly LS
LN ] acob o Y s XZ e o (alss)] olime o 5 in
Om Aok o1 Gt gl eaplnil oS58 5l a4y
ST 558 0 (mose ol o (il Gl
9 aBlge S A g B0 Sl 2 (sb by ol 13
L as S5 o Lars Gerhardsson Lwg a5 glaallas
590 atly ol plodl s Al agrlge g3l g s (3L
AL L agzloe 5 (ovae (e oo Gl o sl
aclllas oyl gl Ly deds 45 ol 00 00y g5l g s
Massimo Lwg 45 5, Ko asllas ,o [NV asb
S0 i o il L aS g0l 38l as slssil and Bovenz
O O 3,2 FIV VYA S 3 0 00,8 o oo
L aglin o a8 asilosls Lt |y g5l 5 e bl ol 51
ol Sl Al e 550 B g e ulS 5 alllas oyl
aS ool 8l ols i ol aalllas gl [YY] s olas |,
s s ) odle ws YU (s 5 5t IS ails s
sls Lz Farhad Forouharmajd aalas .ol pi o5 o
V=AY jlasw o, S o)l gaa L 5 Jls j0 o, 5,5 51%) - oS
o)l L agzlse 5l (00 (GaSl sp g Al o
ol aalllas gl aglie b as o] wloams o5 5 cews
Sl (35— (oS WSl o0l oo g ol il
Ao iSiws leslaiwl pae g Loapl cwlinl 0, g
ot ol aallae mols sizman il IS o L3l

el

Griffin MJ. Handbook of Human Vibration: Elsevier Science; 2012.

4. Buhaug K, Moen BE, Irgens A. Upper limb disability in Norwegian
workers with hand-arm vibration syndrome. J Occup Med Toxicol.
2014;9(1):S. DOL: 10.1186/1745-6673-9-5 PMID: 24517340

S. Soury S, Forouharmajd F, Azmoon H, Akbari ]. Evaluating the transmit-

ted vibration to operator’s hands hand and effect of protective gloves

in real condition, based on International Standard Organization 5349

standard. Int ] Environ Health Eng. 2016;5(1):4. DOL: 10.4103/2277-

v.


http://www.ncbi.nlm.nih.gov/pubmed/22293728
http://www.ncbi.nlm.nih.gov/pubmed/22293728
http://dx.doi.org/10.1016/j.measurement.2013.08.037
http://www.ncbi.nlm.nih.gov/pubmed/26744580
http://dx.doi.org/10.1186/1745-6673-9-5
http://www.ncbi.nlm.nih.gov/pubmed/24517340
http://dx.doi.org/10.4103/2277-9183.179197
http://dx.doi.org/ 10.21859/johe-03014
http://johe.umsha.ac.ir/article-1-157-en.html

[ 1|@I: 10.21859/johe-03014 ] [ Downloaded from johe.umsha.ac.ir on 2025-10-23 ]

ol)Sen g Sl

10.

11.

12.

13.

)

9183.179197

South T. Managing Noise and Vibration at Work: Taylor & Francis;
2013.

Laskar S, Harada N. Different conditions of cold water immersion
test for diagnosing hand-arm vibration syndrome. Environ Health
Prev Med. 2005;10(6):351-9. DOI: 10.1007/BF02898196 PMID:
21432119

Dong RG, Sinsel EW, Welcome DE, Warren C, Xu XS, McDowell
TW, et al. Review and Evaluation of Hand-Arm Coordinate Sys-
tems for Measuring Vibration Exposure, Biodynamic Responses, and
Hand Forces. Saf Health Work. 2015;6(3):159-73. DOI: 10.1016/i.
shaw.2015.05.003 PMID: 26929824

Azmir NA, Ghazali MI, Yahya MN, Ali MH. Hand-arm vibration dis-
order among grass-cutter workers in Malaysia. Int ] Occup Saf Ergon.
2016;22(3):433-8. DOI: 10.1080/10803548.2016.1150571 PMID:
27050159

Bovenzi M, Welsh AJ, Griffin MJ. Acute effects of continuous and inter-
mittent vibration on finger circulation. Int Arch Occup Environ Health.
2004;77(4):255-63. DOL _10.1007/s00420-004-0507-4 PMID:
15034718

Gerhardsson L, Gillstrom L, Hagberg M. Test-retest reliability of neu-
rophysiological tests of hand-arm vibration syndrome in vibration
exposed workers and unexposed referents. ] Occup Med Toxicol.
2014;9(1):38. DOI: 10.1186/s12995-014-0038-1 PMID: 25400687
Ye Y, Griffin MJ. Effects of temperature on reductions in finger
blood flow induced by vibration. Int Arch Occup Environ Health.
2011;84(3):315-23. DOL:__10.1007/s00420-010-0560-0 PMID:
20628755

Hewitt S, Dong R, McDowell T, Welcome D. The Efficacy of Anti-vibra-
tion Gloves. Acoust Aust. 2016;44(1):121-7. DOI: 10.1007/s40857-
015-0040-5 PMID: 27582615

14.

15.

16.

17.

18.

19.

20.

21.

23.

Mirzaei R, Biglari H, hosein Beheshti M, Fani MJ. Assessment of
workers’ exposure to hand-arm and whole body vibration in one of
the furniture industries in east of Tehran. Iranian J Health Saf Environ.
2015;2(1):196-203.

Edlund M. Perspectives on symptoms and functioning in workers ex-
posed to hand-arm vibration2014.

Tamrin SBM, Jamalohdin MN, Guan NY, Maeda S, editors. The asso-
ciation between hand arm vibration syndrome and vibrotactile per-
ception threshold among shipyard workers. Network of Ergonomics
Societies Conference (SEANES), 2012 Southeast Asian; 2012: IEEE.
Standardization IOf. Mechanical vibration— 18measurement and eval-
uation of human exposure to hand-transmitted vibration—part 1 gen-
eral requirements. Geneva, Switzerland: ISO; 2001.

Standardization 10f. Mechanical vibration—19.measurement and
Evaluation of Human Exposure to Hand-Transmitted Vibration. Gene-
va, Switzerland: ISO; 2001.

Gomes HM, Savionek D. Measurement and evaluation of human expo-
sure to vibration transmitted to hand-arm system during leisure cyclist
activity. Revista Brasileira Eng Bioméd. 2014;30(4):291-300.
Sampson E. Development and testing of a screening tool for mine work-
ers with possible hand arm vibration syndrome. ] Ergonom Soci S Afri-
ca. 2006;18(1):2-13.

Nassiri P, Ali Mohammadi I, Beheshti M, Azam K. Hand-Arm vibration
assessment among tiller operator. ] Health Saf Work. 2013;3(2):35-46.
Bovenzi M. Alongitudinal study of vibration white finger, cold response
of digital arteries, and measures of daily vibration exposure. Int Arch
Occup Environ Health. 2010;83(3):259-72. DOL: 10.1007/500420-
009-0461-2 PMID: 19730875

Gerhardsson L, Hagberg M. Work ability in vibration-exposed work-
ers. Occup Med (Lond). 2014;64(8):629-34. DOL: 10.1093/occmed/
kqul21 PMID: 25145484



http://dx.doi.org/10.4103/2277-9183.179197
http://dx.doi.org/10.1007/BF02898196
http://www.ncbi.nlm.nih.gov/pubmed/21432119
http://www.ncbi.nlm.nih.gov/pubmed/21432119
http://dx.doi.org/10.1016/j.shaw.2015.05.003
http://dx.doi.org/10.1016/j.shaw.2015.05.003
http://www.ncbi.nlm.nih.gov/pubmed/26929824
http://dx.doi.org/10.1080/10803548.2016.1150571
http://www.ncbi.nlm.nih.gov/pubmed/27050159
http://www.ncbi.nlm.nih.gov/pubmed/27050159
http://dx.doi.org/10.1007/s00420-004-0507-4
http://www.ncbi.nlm.nih.gov/pubmed/15034718
http://www.ncbi.nlm.nih.gov/pubmed/15034718
http://dx.doi.org/10.1186/s12995-014-0038-1
http://www.ncbi.nlm.nih.gov/pubmed/25400687
http://dx.doi.org/10.1007/s00420-010-0560-0
http://www.ncbi.nlm.nih.gov/pubmed/20628755
http://www.ncbi.nlm.nih.gov/pubmed/20628755
http://dx.doi.org/10.1007/s40857-015-0040-5
http://dx.doi.org/10.1007/s40857-015-0040-5
http://www.ncbi.nlm.nih.gov/pubmed/27582615
http://dx.doi.org/10.1007/s00420-009-0461-2
http://dx.doi.org/10.1007/s00420-009-0461-2
http://www.ncbi.nlm.nih.gov/pubmed/19730875
http://dx.doi.org/10.1093/occmed/kqu121
http://dx.doi.org/10.1093/occmed/kqu121
http://www.ncbi.nlm.nih.gov/pubmed/25145484
http://dx.doi.org/ 10.21859/johe-03014
http://johe.umsha.ac.ir/article-1-157-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-10-23 ]

10.21859/johe-03014 ]

[ DOI:

Journal of Occupational Hygiene Engineering Original Article

No 9, Volume 3, Issue 1

DOI: 10.21859/johe-03014

Assessment of Exposure to Hand-Arm Vibration
and its Related Health Effects in Workers Employed
at Stone Cutting Workshops of Hamadan City

Roya Bayat !, Mohsen Aliabadi >*, Rostam Golmohammadi 3,
Masoud Shafiee Motlagh *

! MSc Student, Department of Occupational Hygiene, School of Public Health,
Hamadan University of Medical Sciences, Hamadan, Iran

? Assisstant Professor, Department of Occupational Hygiene, Faculty of Public
Health and Center for Health sciences Researches, Hamadan University of Medical
Sciences, Hamadan, Iran

? Professor, Center of Excellence for Occupational Health and Research Center for
Health Sciences, School of Public Health, Hamadan University of Medical Science,
Hamadan, Iran

* PhD Student, Department of Occupational Hygiene, Faculty of Public Health and
Center for Health Sciences Researches, Hamadan University of Medical Sciences,
Hamadan, Iran

* Corresponding author: Mohsen Aliabadi, Assisstant Professor, Department of
Occupational Hygiene, Faculty of Public Health and Center for Health Sciences
Researches, Hamadan University of Medical Sciences, Hamadan, Iran. E-mail:

mohsen.aliabadi@umsha.ac.ir

Received: 10.04.2016
Accepted: 25.07.2016

Keywords:

Hand-arm Vibration
workplace Stone Cutting
Health Effects

Occupational Exposure

How to Cite this Article:

Bayat R, Aliabadi M, Golmo-
hammadi R, Shafiee Motlagh
M. Assessment of Exposure to
Hand-Arm Vibration and its Re-
lated Health Effects in Workers
Employed at Stone Cutting Work-
shops of Hamadan City. J Occup
Hyg. 2016;2(4):25-32. DOL
10.21859/johe-03014

© 2016 Hamedan University of
Medical Sciences.

Abstract

Introduction: The workers employed in stone cutting industries are exposed to hand-arm
vibration and its complications. The aim of this study was to evaluate exposure to hand-
arm vibration and its health effects on workers in stone cutting workshops.

Methods: In this descriptive-analytic study, 40 workers of Hamadan city stone cutting,
who worked with stone cutting machines, were examined. Measuring exposure to hand-
arm vibration was performed by standard methods ISO 5349. Symptoms related to hand-
arm vibration syndrome, using a questionnaire, were studied. Data were analyzed using
SPSS software.

Results: Results showed that eight-hour equivalent acceleration of hand-arm vibration
exposure in stone cutting workers exceeded the permissible exposure levels of the country
(P < 0.05). Highest average hand and arm vibration acceleration was measured in the Z
axis. The average vibration acceleration hand-arm and cutting transverse and longitudinal
cutting significant difference was observed (P < 0.0S).

Conclusions: In regard to exposure level of stone cutting workers compared with the
national exposure limit, the training of health care, non-smoking, and use of anti-vibration
gloves, work rotations canthe effective in reducing the risk of health effects. Furthermore,
it seems essential to track the health effects associated with human vibration by use of
screening tests in the work place seem.
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