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ABSTRACT

Introduction: Long-term exposure to hand-arm vibration causes musculoskeletal disorders mainly in hand
and shoulder. The purpose of this study was to determine the effect of sport and using anti-vibration
gloves on the grip strength of workers exposed to the hand-arm vibration.

Material and Methods: In this descriptive-interventionist study, 41workers working in one of the Isfahan
metal industries were studied. Data were collected by the demographic questionnaire, hand-arm vibration
acceleration measurement was performed based on the ISO 5349 standard and grip strength was
measured using the dynamometer device model Jamar. The investigations were performed on 3 groups
including sporting moves, using of anti-vibration gloves and combination of sporting move and using of
gloves. Twenty workers were selected as control group without exposure to any hand-arm vibration. Data
were analyzed by the SPSS-21 software.

Results: Workers’ grip strength difference was significant before and after vibration (P <0.001) and
grip strength had significant and inverse relation with vibration (P <0.001, R=-0.411). Grip strength was

higher in the group that used anti-vibration gloves accompanied with the sporting moves compared to
before the intervention and significant relation was observed (P, <0.001).

Conclusion: Vibration affects decreasing in grip strength and grip strength itself can be used as a screening
measure for those workers exposed to the risk and diseases related to the vibration. Regular sporting
moves and using anti-vibration gloves are effective on improvement of workers’ grip strength and

TUMS

preventing vibration-induced complications.
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1. INTRODUCTION

Exposure to force exertion while working
simultaneously with vibration, especially hand-
arm vibration (HAV), can cause permanent
vibration diseases including behavioral disorders,
insight disorder, osteoporosis, pain (mainly in
hand, shoulder and wrist), circulatory system
disorders and malnutrition. Out of those factors
affecting the occurence of hand-arm disorders,
type of instrument, exposure time period, working
condition, vibration amplitude and acceleration
could be considered. Vibration can significantly
affect one of the important indices in ergonomics
called grip strength. Grip strength is of important
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parameters in the hand muscle function, medical
aspects, physiotherapy and ergonomics and data
obtained by measurement of hand grip strength
can have different uses like manual instruments
designing. Regarding the vitality role of hand as
an organ in the body and due to the fact that all
industrial activities is done with this organ, in case
of any disability in hands, not only many financial
and economic losses in the industry are created
due to losing skillful manpower but also very high
costs are imposed to their families. So, in order to
decrease and control harmful factors, identification
of those causes that may damage the hands and
their appropriate performance are of very high
importance. The current study, therefore, aimed
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at determining the effects of sport and using anti-
vibration gloves on the grip strength of workers
exposed to hand-arm vibration.

2. MATERIAL AND METHODS

This study was a descriptive-intervention survey
and the study population included the male workers
working in one of the metal industries located in
Isfahan, Iran. Those workers who were not healthy
physically or mentally and had hospitalization
records due to any musculoskeletal, physical or
mental problems, taking any type of drug, lack of
tendency to participate in the research, lack of using
anti-vibration gloves and irregular participation in
the sport exercises were omitted from the study. The
participants of the current study reported working
daily hours of 7-10 in a working shift with the
vibrating instrument. These instruments included
milling machine, drill, band saw, and wind box and
forklift machine. Among the 60 workers with hand-
arm vibration, 41 ones were eligible to participate in
the research. First, demographic characteristics of
the participants were recorded by the questionnaire,
then the hand-arm vibration and grip strength were
measured as follows:

To measure arm-hand vibration, the vibration
meter SV 106 made by SVANTEK Company of
Poland was used. In addition to measuring hand-arm
vibration and whole body vibration, this 6-channel
device was able to simultaneous analysis of noise in
1/1 and 1/3 octave band. Measurement of hand-arm
vibration was performed according to standard ISO
5349 and in 3 axels of x, y, z. To measure grip strength
of workers’ hand, hand dynamometer Jamar 63785
model was used according to recommendation
of American Society of Hand Therapists (ASHT).
Grip strength measurement was performed before
performance of interventions twice during the
working shift: 1. before starting the work, 2. after
ending the working shift. After measuring hand-arm
vibration and grip strength of workers, intervention
program was performed for 60 days in the 3 studied
groups. The participants were classified into 3

groups: 1. A (14 workers), 1.B (14 workers), and 3.C
(13 workers). The intervention program included
performing sporting moves related to hand and
fingers in the group A, using anti-vibration gloves
in the group B and sporting moves accompanied
with using gloves in the group C. Anti-vibration
gloves were Ansell (as the most popular gloves in
the market), model Vibragurd 07-112 . Hands and
fingers sporting movements were tought to the
participants according to the suggestion of physical
education expert and under his supervision. After 60
days of performing intervention, grip strength was
measured in each 3 groups at the end of working
shifts. It should be noted that 20 administrative
workers with no exposure to vibration (sale unit,
accounting, technical engineering, marketing and
Recruitment Sections) were considered as control
group and demographic properties and their grip
strength at the end of working shift were also
assessed. The collected data were analyzed by the
SPSS-21 software through descriptive statistics.
Statistical analyses were performed using Paired-
samples t-test as well as Pearson, Spearman and Eta
correlation coordination coefficient. Significant level
was set at 0.05 for all statistical analyses.

3. RESULTS AND DISCUSSION

In this study, workers’ age average was 34.7+6.08
and work experience average was 9.6+5.9 years,
73.2% of the participants did not report doing
exercise and 75.6% did not smoke. Age average of
control group was 33.47+4.15 years and their work
experience average was 10.71+6.4 years. Average
of hand-arm vibration exposure according to the
measured 8-hour vibration acceleration was equal
to 7.28+2.97 m/s?, which was considered more than
permitted limit compared to the standard value (the
permitted limit of job exposure in Iran (OEL) is 2
m/s?). Workers’ grip strength average was 42.16+3.8
kg force before working with vibrating instruments
and was 39.55+3.97 kg force at the end of working
with vibrating instrument and working shift. The
results showed that the grip strength of workers

Table 1: Grip strength in the studied workers before the intervention

variable Mean+SD Maximum Minimum
grip strength before working with vibrating

) 42.16+3.8 50.25 37.21
instruments

grip strength after exposure to vibration at 30.5543.97 48.64 3421
the end of work shift R ' ’
Control group 45.71+3.35 51.36 39.68

[ DOW!
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Table 2: Pearson correlation coefficient and P, between the grip strength and studied parameters in both control

Value

group and group exposed to the vibration

. Pvalue Correlation coefficient Pvalue Correlation coefficient
variable
(group exposed) (group exposed) (group control) (group control)

Vibration (m/s?) <0.001 -0.411 - =
Age (year) 0.701 0.062 0.82 0.06
work experience

091 0.018 0.89 0.018
(year)
BMI (kg/mz) <0.001 0.577 0.01 0.564

Table 3: Mean (standard deviation) of grip strength (kg force) in the studied groups before and after the intervention
Mean=SD Mean+SD

Difference of Mean+SD before
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VARiabie (before intervention) (after intervention) and after intervention Lt
Group A 40.01+3.38 40.78+3.36 0.77+0.26 <0.001
Group B 39.08+4.39 39.65+4.5 0.57+0.34 <0.001
Group C 39.57+3.97 41.5%+4.35 1.93+0.67 <0.001

in control group who did not work vibrating
instrument was higher than studied workers. Table
1 shows grip strength in the studied workers before
the intervention. Results of Paired-samples t-test
showed that grip strength of workers before and after
exposure to vibration wassignificant (P, <0.001),s0
that their grip strength was decreased after exposure
to vibration. Correlation coefficient statistical tests
indicated that the grip strength had a significant
and inverse relation with vibration (P, <0.001, R=
-0.411). In other words, as the hand-arm vibration
accelerated, the workers’ grip strength decreased.
Also grip strength at the end of working shift was
significant in both groups of workers exposed to the
vibration and the control group (P, <0.001). Table
2 shows the Pearson correlation coefficientand P, .
between the grip strength and studied parameters
in both control group and the group exposed to the
vibration. According to the presented results in table
3, hand and fingers sporting moves and using the
anti-vibration gloves were effective in improvement
of grip strength force and had significant relation
with grip strength before the intervention
(Py,,.<0.001). However, using the anti-vibration
gloves and performing sporting moves at the same
time was more effective on improvement of the grip
strength of the workers and also significant relation
was observed between workers’ grip strength before
and after the combined intervention (P, <0.001). It
was reported in a study that exercising increases the
grip strength consistency and decreases the upper
limb disability. Staal et al. assigned performing
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sporting moves as a factor for continuing the work
and decreasing the musculoskeletal pain. Dong et
al. mentioned the role of using anti-vibration gloves
very important in absorbing the force of hand-arm
vibration.

4. CONCLUSIONS

Results of this study indicated that vibration
affects decreasing the grip strength since hand-
arm vibration exposure has negative effects on
the workers’ health. In this study, the group that
performed hand sporting moves had better grip
strength compared to the group that used only
the anti-vibration gloves. Moreover, since sporting
moves are easy, cost-effective and available, this
method could improve grip strength, decrease
sadness and fatigue in hand and fingers and
protect workers against adverse effects of hand-
arm vibration. Teaching suitable sporting moves,
supervising performance of sporting moves and
encouraging the workers to continuous execution
of these moves are also recommended. Regarding
that decreasing grip strength can be the background
for the musculoskeletal disorders or hand-arm
vibration syndrome, individual grip strength can
be used to screen workers at risk.

5. ACKNOWLEDGMENT

The authors would thank the studied metal
industry management members for their
cooperation and all recruited workers for their
participation in the experiments.

447



https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

ICOV-KIE0 Oilain 1Ke0 a3l /10 ylads /1) sla )5 oyl § Cablsgy aslibing

S9N K> (59 g Rl WD S 3 oLkt g b )9 gl wi g g
930 51 b 81 aglg0 o 545

Msé‘,o Pl 5‘&3‘5}3 1 yuouw

Q‘)—.’.‘ ‘QLWI ‘Ol.e,i.al g;"‘“]" '95,Lc oKiils ula..i)‘.\.@d oaslzsls ¢l dé):> w‘..\@f (e oj)f‘
Ol el o i S (S pole olRiils ( iesl g Codilage 0aSliils sy Lasre g oul oD 05,5

VEe /o FIPA iy g AP/ F 8l o g b

oxtn =

Sops p o)) ad 1Sxws 3l eoliinl g (3359 Sl s andllas ol 51 CBas g oo il g Cowd 4o
g2 53k Cawd kel b il agzlge o515 508 15

Oletol el 31 mlio 51 (S o Jelis L5 51 a8 TV (gl dlsloe - oy dalllas ool 50 1)l b,
e ) Sl (5,5 o310l S8l S 00 (sl daliiw 5l ool b o ools (5591 poz i85 )18 ) 105550
plxl Jamar Jow yiageliols oliws b (5,08 iz (6,5 ojlail g ISO 5349 o lasbiw] lul 5 5L - cows
)‘ oolazw! 9 ‘5..»))5 s.,S)D- g.A.aS).) 9 L}uw)‘ Qo wi».ud )| oolaw! ‘st))j s.:ls)? UMDL.\A 05;\‘1 B W)
ot Sl sl 098 Glaie 4 g3k - Cews 3l L aglse g IS I Ve a2l SCes
it 561 SPSS-21 (6 LT 158 o b L ol

Sy8 g (P el o)) og jlobiae 3l )l b dgzlae 5am 5 8 (5,15 (5,08 150a (g9, e =1
295 5 iz (59, (R=—-/FV) . PValue<~/~ V) Cadls gwsSon g Sl poe abaly il )l L n S
Gzl 5l B 5l Y0 Wols oo ploxl o558 DS > 4 g W50,5 oo oolainl oled las 1Sils | ee oS
Py <ele o)) sl Cans 4 (g loline abal, g 09 Al

Value
AL Gl Oy (oo Bz Gy 3l g cunl JIAFI6 1S0s Gy el jo il ) g S Az
5 ealital 5 plite djys SISm0, solitd Ll b Laiye glb (gjlons 5l (oyme o oSS
Aibloe Fhe olas )l b Lo po (o)l9e 59, 5l (6 iy 9 OUS I (350 a8 dguge jo Ll s i

i il us S o Mlae — S YIS 5 y6 iSiz ag il - Cawo Liler)] 15305 OLalS =

b.moradi@sbmur.ac.ir a5 Ke Jytume sdium g (Sudg xS Sy 3


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

e blE3)) 306 (ST ) astaiwl g b))y 3G

s BB egu o3l Sz )05 ob 4y (SeagisS )
O £ 90 ,2) Cawd iz (69,5 () F) wil asls
Shae o Sles 13 e ol )l 5l (@yl g (5508
S5l 5 2lFnid (S sl an s
Oz 9y 6 xS o3l 3l ol sla ools g oog
sl b dex 5l saxin Gl )5 Wily oo s
Oz @ya8 LA Y)Y asl el s slalyl
2 e Edglae (o G e oDle (S plpie 4
() 848 oo aislis Sdlae - Sl sla (gl
olie 5l Giey Az o5 0055 3)ls &5 sk @
Sl sn crge Do e 50 Sl (e (ol
JUB by podin cCagginmsts (s o (558l
WS ple ¢ (CTS: Carpal Tunnel Syndrome)
Nassiri .(V+) 05,5 S8 plusl o Hae - ISl
S g ol alzlas cleladl gl g3l 5 (2l S
30 9k = Caws il S L Bds gl o s
Sl WS 59 5l 6Ky Jshite 4 OIS,
St ST 095 (Kt g 2o (e -
O% Sl pac Cawd ALl 4 4z L U(Y)) woges
ol pas nl b Gaie gl culld aled 5 ol
Sewd 53 Sl g (al 3929 D90 )3 9 998 (o0 plm
4 Caio &y (g b golaiBl g Jbo slo (b s 4 o
09 (o0 995 ale g dialles (595 (3l Cews Sl g
0 Jeoo b odlgils @y 55 (B1S Lo slo any 50 oS,
Ul ol o SKae a5 Lolse ololis ol 05,8
@ celin Sl sl g 05l Sl ) gae
Sl 5l laipe sl (b5 Jelse S8 5 Ghals pslats
el o b ol adllae 1 sl 155 s leas
So » G| ad A8 ) eslitl § B3y Sl
—Cawd Al L il agzlge S (5,08 20

2 el g5l

B Sh9)
3,50 dral> a5 gl Al3loe - aog pol> dslllas

b 5 plie 5 (So 50 Jels 05 (S5 (o)

KKKeq

doddo =

2 boe (So5d sl by Jelse 51 (S Solas)|
Ol o (ol agzlee (1) 398 (o0 Cgme lio
et 4 glio o sar SIS S plpre 4 GBI L
(o> g 0 as ualS (>l a5 0y, oo
Sl g el Sl Sy 5 s Sk a5
oolainl plin (o yae Lylyd 3l (SO (F-Y) ail o
ol oy oele! Giaspe YT ile b Il 5l sglow
ol 1L S (g9, dgzlae (7 L0) ail (0 Sewd O
HAV: Hand-arm) g5l — caws (ilss )| ogas 4 g
oo s (g lew ol & e Wlgs e (vibration
S o ol P g s, oW s 5l il
VS (4l 5 o s o Bag) 3, «ylgseind
Oeizmen (V) 00,5 4355 gm g H9F (BOS e
sl gyl g SDhae - SISl SYNS] 590 4 onie
D) 335 o gmas = S

olool el pleil b cass Guw SYgb apzlge
HAVS: Hand-armgjl -caws il pg,aiw
salS g 69,8les a5 (vibration) syndrome
9 oml Ojge @ dgme illy plxil 0 08 Ul
Sl pled S i cplplis «(V e ) al dwles oo
ol Coenl 5l g5l - cavs Bl L agalae sgu
0l 08) ymesd B,k 51L(OVY) a3k - oo
AL By 3 8 ) S5 L8 Y e sl L)l e oS
Olas @ode LI STV g oyl 13 g5b - cews
o ools a5 (gl aigs w ciylo |y g5b - caws olss )|
223 oo Lad g3k - Cews 3l agrle (Sojgl s
VY = OIA ol slo,giS g 1S5 50l same bl 4o
A &yl )18 ISt (ol b agzlge jo 1,51 5las o
35 ~Cews SV 5 S o 108,50 else 5.0 F
6B Lulpd ezl oy Do lpl g @ Gl (o0
V0) 0,5 o Ll ke )| Gl g aiale

e moe sla pasls I So p wly oo S5l

110 Jal /W0 a)Laids /1) sdo )5 (ianl g Cublagy aslilnd


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

5% 93k = S Bl Oliee ol (oS 3 o5
oBisd 33 5 (o) BLsLST pgs S (olS 8 (Sl
&2l bl 5 0l e lojle by gew 35|

5 Oypetl S

2 2 2
=2
a, = \/ahwx + almy + Az QD)

(m/sz) u»Lau)‘ o._JLa.w Mif :ahw
m/s?) x 497 40 e ol Q‘}.s.o a
/S Y je2e ;5 Fho QLS Oliee

(/8% 2 j97e )3 Jso SLd ey,

T
A(8)=a,, 70 ™
(m/s?) axels A dgzlge il )| Sliss A

(hr) ailg, agzlge oloy ggomme T

Ahr) gz 50 by e

OS5 s BKm ©ya8 6.5 ojlul sl

Jamar 63785 Joo gl a,ie jegeluls oKiws
(ASHT:SG jol s )1, Skeyo cpozmil arogs ollas
oslaxw! American Society of Hand Therapists)
@y Coll Comdy jo I Cass Az )08 0l
O 008 (65 ojlul (Jare (g9 p dais &9
T 5 9% ode O & B3 (s 93k &S D90
c =0 g ST a0 — Ve Camdg j0 Cowd
Cewd 5l (V) €é,5 )13 Lgl Cans 4y Bl il a 5o
S el sl ainls plowl L a1y 1> (I
Ay Colnl a8 3o V-0 i5x b e e (S
A 0l Cawles 0 euisS &S L LEL el 4 S
Y-0 Goe @ J8las 1) Joe cpl 055 olg iSTas L
wd 4y 0,8 hsS L a1 Sl oo plodl 4l
ey S Bz 088 plpie 4 pegsluls
S g ol oy ialed amio (59, 3l 9 05 5kS
595k 93 ESe x5l B3 gesl ) VY)W 8
Eor0 5l B () rad a8 5 (515 5l )15 e Jobo

11€00 Jasls /W a)Ladd /1) sla (5 ¢iey) g Caublagy aslibns

sl oligy 9 OBy o

o Sloy g o Bl jlas” JIT S wog sl
A, e @y gl jlen ;0 (g able g wogs
bgye slog)lo) glo 455,8 Sras 5 sol)0ke all
5 ool )l oo iSiws jleslaiul pas o ipgh o &S LG
axdllas laczils ]y 253,9 slo cp ped jo plaiel &S,
L ran b Jlo Y Bl )15 aile wwss 5 Bis
W55 o Bpas pas ()5 i Job ,5 i e
3959 Sbaskre 5l e jsb 4 IS sl g Sy,
Oy dxdllae 4 ol 3l

V- Ve Soe d gl 50 oaisS &S b ol S8
23,5 (oo )15 G e Il b )5 it Jobo o el
(S)lg oyl e )8 Sow olKws ol baylnl cpl g
Frol ess p g ST Gdle 5 0k S
FY il agzlge 5L - cuws ol I L oS 5 58
Sy Il o Aegh 0 &S 8 lulid lls i
S81,8 900 daliiow 5 5l oolaznl b of 31 Ll Fg00 slo
Job cansg O il ipe o 5 Y5 slls a5
Olies 9 BMI dslons Zu) (59 9 93 (2559 Solad
WD eSS sy 590 03l lawgd g OMasy
S8 Pz Sy 9 93k = Sewd Bl e e
9,5 xS ol g

olfiws 31 g3k - caws las )l (605 ojlasl (ol
SVANTEK 5,5 cole SV 106 zw ol
i (youo AJULS 7 Ko Q‘i‘ A solawl Qb‘“"i’rl
Obeyer bl o ples (Al 5 93k - Cews 25
o el 1) wbglST VY g VY s las T
5 ISO 5349 o ,lulewl b glae o5b - caws il )l
ool (6505 o3l (YY) als plxil X, 1, 2 j95m0 s 4o
X Yo p97e 4 S 5 LS9 Slid ggeme )b
doleo 31 e85 Oyao (V) dolee ) oolainl b g 2
ool )l oles () doles ¢ bl ol anly (V)
Sl @ axgi b (V) ael Cows @ aielo A 44250

€0


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

e blE3)) 306 (ST ) astaiwl g b))y 3G

S Sded Job j0 (59 DU o (oaled (53,5 (o0
3159y Fr 38 ) e s S al ll)lSjae
Ohb yo 095w a0 iKim &) e sl 2
W 6)-:5 o)']..\a" «5)15 Y- W)
g2 &S 0y SIS a8 Ve cal S8 ppY
axlg) g bl axly o g silas o)l b ol apzlse
s Lfd 4)10).:)[5 Ld)LA.aLw} ‘Lfn'c aws)ﬁ
09,5 Oy 4 W39 )15 4 Joie (2l)ll 5 (2358
o 2030 &5 S bl 5o Ul Ky a8
5l eolitul b oo (5,90 g sla ools .08 S 13
bl sl 305l 5 oy ol Gl 5ISPSS-21 133
(O3 (Smsad o g Paired-Samples T-test
gl 235 13 oS g s 990 Bl g el

basdl =

@bl S 20 G BTN g cal )
Gz Dyx8 Gl as iSias 5 hiye Sl
Sy b s Gl denle s S
aalllas 890 OIS (s (eSSl 0385 13 ()
Jlo UPED/A IS aile 5k 5 Jlo YEIVES/-A
55y Sellad gar LT IVYIY SIS slass ol 51 a8
G yan s 5 LS Slge 43S e VOIS izl
ald 09,8 LI Gl T e (G uS0lee 53,5 (oo
VeIV VESIE T IS dils (o Silo § JLo YY/EVEEN O
Sy30 IFSS Kl Spms laina | Sy 3 JLo
w2 oo lid | sall 5 axlllas

ol 00l ool HLES Y Jguz j0 4S50k les
ek sk - s I LSS e il
Sl a6, ol el A Joles el Sl
b ars b o5 s sl pime e VITAZY/AVL
L iy 45 (OEL) 1yl o id agzlse jlre s3gime
3 Gt g ol b 1,515 s (o ylid csl Y m/s?

ol

Celu jo )5 sl 5o (V o YIO-AD celus (o )18
ek lass VAR

Soxs 9 9k - S B xS ol an
39y P e 4 o aaly () T 08 1S
L} r )90 ul)f)lf (Y? ,Y()) W) |).>‘ 05; Y o
YF) B Yo G V) A Y i0g)S a4y Bolas s,
9 sl Bl &ebpy od s GEVY) C Y 5 (i
QLS g Cawd 4y bgpe (28559 S > plol A og S
C 05;5 Qul.w)‘ W) ‘_JA&MNQ )l oolawl B og)f Cawd
oy DS, alol g ules )l as mStiss 5l ool
or wly o eolaiul oy90 lail ws mSClss g
Joe 4L 50 0550 Ansell ilss )| ws slo iSiws
D9 by wiz 5l g Vibragurd 07-112

Slepiey Gk LSl 5 b Cavs (85,9 SIS >
OBi5el O 4 59 ks o g (G i el S
Yo S ) 50,5 Cuie N 1ol SIS ol Lol 0olo
Q5>' . oa 5 ob; .o ‘) (_)l s Ml) ?. L:
F 038 50 GLLASIT o5 gl 4gF 4y 00503 5L 1,
(50,5 o0 LSS LT BBl 1) o8 > pl g cd
Pl S py o S0) Cews g ol ¥
Slad ccwls (Sl asT Sl b g a8 0 s &S
ail o &l ples jo asl wm g woly oo
SN0 S el WS oo oy e
Iy (Sl p iy 083) Cowd (y9ied Cagdi ¥ (Lais S
Ol o asl fe LY. wisle o jlid 0gs eSSl b
Cawd eSSl oS wils F (s, e LSS L YO
g Wl oo )18 s (g9, 2 ]y 095 liws )
Onb G g 005 aily (il 4 1) 093 LSSl )
03 Cawd eSSl aky glp 1) oS> cpl syl e
09SO (50,5 o )L,SE LY g wssly e plod!
s 5, 2 MalS 1) 555 liws GS) Cews HLLiSil
LSSl Jolie )5 (6950 aSiul g0y Wailewzr (oo s
asls a5 cdl opl o asl £r B Y. alS e 095
ML Y B, e8> cnl s S (oo ) (s

110 Jal /W0 a)Laids /1) sdo )5 (ianl g Cublagy aslilnd


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

s> eligy 9 OBy Ipaw

RAITSLICWS
(2als) (1)
- - TYIEVEEN O TEY £ YA (L) oo
- - VIV ESE Ut o/ (Jb) 5 ales
- - YY/AY £ Y/ YY/XYY £ Y/YA (Kg/m?* BMI
A YA - - 3 e Job conss
Y- YY - - Jalie
Yo g - - s s By
Yo Y¥/§ - - aly
a- YYIY - - codled plo! s clled
2329
2329
o fY/4 - - koo 5l yeS M whaw
g \fZ\8 - - ol
0 UA - - omiladd

M/8%) axels A Joleo il )| Gl g3 = coms 3l b 55 it aglge o ¥ Jour

Slere Sl E (Sl
YIYA £ Y/Y

Y/£4 WY

sl sl 5 b aallias 5,50 sl 65,5 9 (5505 p59hS) 3K 08 (o Slel) (il ¥ Jpor

Sere Blil £ Sl

b aglye 5E ) (Ao Sl LI g0 5 S

YVIYA INTARN TYNZ £ YIA
(6,5 ety glal jo il )|
YEIvY TAIFE Ya/oo £ Y/aY Sl by kel b agzlae 5las) IS slesl 5l as
(6)5
Ya/#A INVARd Yo/vy £ Y/¥o (6,5 cads bl y0) aali 0,5

5,1 g lge jlre v
SR LB S8 Gl ey 008 (Siks
S LG 5 e g 9 e 5kS FYNPEYIA sy
YAUBOEYAY Liwiye Sl b 5, slasl 5 o,l8

plz Oya8 oS ol las mls o g pSelS
B sl e baS sald o5 IS
ol 3l &Bly ;o 04 asllas 3,90 I 5,15 51 YL wis S
&2 &5 ol L aslie o el L assl, agzlge

11€e0 a0 /W s)laid /11 sl (5 (ieol § Cublagy aslilins Kcop


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

b)) 2 (ETws )1 aslaiw) g by 3G

92ld 05,5 5 3yl b agzrlse STyl 05,5 99 50 gy 9550 Sl el 5 iSi 0508 (o Py s Pearson (Ses oy ¥ Jsor

e <IAY
VA “IAQ
NN o)

AN <efee) (m/fs”) [iles |
o[- $Y SV (JLo) e

VA AN (L) 5 aisles
-JOYY <efee) BMI (Kg/m?)

dslie s 5 b8 adllas 3,50 5lo 05,5 3 (555 ,T5h) iz 5,08 lona Sy Siln D Jpor

£ Sla WS s Slyonl £ (5:Sis
S5 b Jlane NEVET

al>los 5l

<efeey ARSI 4 ARAZ A vive
<efe NG R Ya/sot £/o
<efeey V/AY & -/PY ARV 7AW

Joline alal, BMI b iKiz )08 5 (anls) sbs )|
2l F o Jooo cub awle Swr oo g
Oz D08 0 P Pearson (Ko o po
b agzrloe 1o 09,5 95 )3 (oyz 3550 byl
A2 oo lid 1) dals 05,5 ¢ il )|

abal) (8559 codlad ol b (5,08 (155 (g9
bysie plo b Jo cusls P, =+/+F) gls 2o
A, a5 JSoms Span Jab Cunndy alex |
s odwlice (5 lobise

s D> B Jaz o el ail)) mls &b
ool as mSews jleslatuwl 5 cass il g cawd
o b g wiog S5 3l aKim 508 (595 Sgate
Pl V) )l o dlaly alslos 5l L3 oS
g ol )l s mSiws 5l lejen colaiwl Lol waasils
Kz D8 Gl g g p3 (25559 S, el
S 655 4 09 JI,95 5 (6 i 5,5 5l LSS
So GIBl c 9y 250k VAT (1 Ske &5
Gered g b Al e 1 RS 4 S (S (20
Az o om B <t ) )l (e ala,

icow

e Sl £ . Sle
alzloe 5 L3

Yo/ A £ F¥] (Uil 2520) B og 5
Ya/y £ /Ay A 5 3550 512 € 09 5
(5 Jas

G oy el amily sl b gl agalse
Ol o i&e @08 e ¥ Jgus iog (5 5eS
a2 oo bt | adlas gl 51 LS axllas o 50
oles Paired-Samples T-test (Lol 903! zuls
azlye jlom 5 J3 05,0 (5,08 s g9 ol
oS (o WS 4y (P <ol o)) cel Joline oles,l b
o O Gl b agzlse lm oUT iSin o )08
@ paria (St oz o)l sl a5l sl
515 wsSan 5 ol cixe bl Lalas ) b (iSim o jud
ol LS Gl 4 Re=e/ENY P <ol Y)
5 Pl b sl aglye IS 095 93 0 )8
'(PVa.lue<’/. . \) «..\5.)5.3 )L)LIM d.jaal) 6‘)|é Ry 05;
P <ol 1) s e alaly BMI Ly iSim o ud
3 i D8 g 0oy el Ll L oS e
alal) IS Al g oy b GESi 0,08 8L o il
L agzlge oy 09,5 a5 Jb o il g)ls cme

110 Jal /W0 a)Laids /1) sdo )5 (ianl g Cublagy aslilnd


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

seals e el Sledl wyo ey Jeld  SDlac-
ol (oras (B)lse g Cos bawgi lpl (58,5 08
Widges Glo b Cawd o s 5 duY > ualS
Cawsd dglge cde a0 50,5 3155 og3dalllas o Lyl
Cewd yo Slgl g cans g rals aneY o ilal L
b Cawd D08 ¢ Sl as o Wb o0 Lial¥l b
00) aily (oo (ol 5525 50551 015 b 15l 28,5 ol
SLed Bl sl pe slaylnl b Sae GV sk agzlse
S5 all oblgs mals g oly8l o Slae s o yolss )|
S8 Bz o RS (7)) el S5e (LSLIS
o 9k - S Sl LAl agzlse (IS 50
Oy 9 (Ll B oS 6l s k> SO Wl
Se oy a4 (508 A 69y I sl Sl
ISl VS 5 s Eadslan i et 53 e bl
0) Sl oty axslis e -
oriins 5 15 (Sxe bl BMI L (280 (59500
0dgi a>le) BMI Lwldl L Ko ojle 4 scuils
L bl aglye 09,5 5 wald 09 5o o ;5 (o
Sallinen .cél oo il aXx (59,0 il
JLS )5 o8l 1K o008 ddlas o ) Kee
039 arld g Kz O)a8 (6l (e aba,
2 OLes 5 Gleedle (YY) win s (5,15 ol 31 Sy
Oz oy b G 0o palh e LU (ow)
Oz a0 b BMI wis S et (658 5 )b
aS ol Bl g canl Sude g Gl pae Sen lylo
97 6V Az 950 5l Wl s BMI
o bl Sz 9y b Al 5 e aies
OLhler 5 lodle ddllas zls b aS asla gl
L a5 wols las o) 5 (5 50 (YY) 09 gued
Wb RIP OWE iKr Go e oRIF
2P KT S9 ean 0 5 OLes 5 Werle .(7F)
a8 e gyl ge Lol JLu V=48
anlllas zuls b aS (Y0) ais,ygl Caws a4 o g LiKix
Jes 4 mls 0l oslis Yol .cilas Jly> on pol>

2 SIS n 509 05 g oy )90 dral )0 B

11€00 Jasls /W a)Ladd /1) sla (5 ¢iey) g Caublagy aslibns

sl oligy 9 OBy o

Cewd & oS 5 Al Gl 5o g L8 LSS

Sl

o =

oolitul 5 55,9 550 craens anlllan ol plos! 5l o
O S8 Ax e p S e ASs
@ @l b og gilrcess bl b adl, agzlye
P VR FRCUR 1 P 1 R & WO VY U
50 VIVA IS 5is S o LS iiye sl b a5
Ol olnl yo (Jad agrlge slome eogazme 4 4z b g
5 Slake Se aglse slrme wme I i ALl lade
S5 ) G alse (e 05 Ole o)
m/) (6,545 aglge 9> 5l i 93k = Cews 251 L
ATY) Cewl oogs (AIVY s?

3 e wald 098 o Kz (598 OSils
ot 5 5 st U 53 Al 3l agrle 05,8
P 55 e el Geizmen 0395 ples!
o B 9 ) i I ey 5l S LSS
)5 st axlllas ol 4 (g ol 5T .58y 15" plost |
Sy JS OIS S8 i e Sl e
e e O (S 5l giee abaily a3l L
5z o g S0 e 6,956 il &S
ola )l Gl e ialidl Sy o g el LSS
s Necking .ol (oo (2als (T (5,08 (250m (5950
5 i 508 50,8 5158 05 dslllas o S
wila alas ) b ol agzlae e a5 1,515 it
Al eols i Widia and Dawal asllas ;o (YA)
oloy Se 5 YL ala ) ke b (iSie yad a5
Gl (T 0)ls (65 i oS 5 SV g apzge
o NS iaiye sl b aS ol il iKim oyl
2 old bas ol i g9 Jles! Jodo 4 as
2)lse o) 8e g Buhaug (V) cwl )5 plxil o

NS


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

e blE3)) 306 (ST ) astaiwl g b))y 3G

G5 dmis =

als o ol o) aseie asllae ol mbs
b agzlye 1pj sowd 38,80 5,08 4Sir 5
Cawd &zl ofrg as LS )15 Codhas o 93— Caws il )|
ol b opl b 058 o ke 51 T o lLaSHl
Shoslitul 8 511 darmme 10 (SegisS )l slo el
B S Sl ((Seagist )l ool b Billas (w1
Gl ity 3 b S g BMI Ll ) caslie
Slealadl plo g s LSl g s (o0 ,5 DS > polo
a0 105 cuiige 5 (e 09395 )| e
Goe LalS gz o il 0 (iSiws ) olizul
Fhe oo el Sl Gals s (3l )l b agrlge e
by Pl s b Gilon jor 3l 6xSslr ok «
S el Lai 5 el odle 5 utloyy Jads b
Bl et Gl Gleys sla anze il LS
&) pleadly ol g (Jad slo (55lem 590 e
09 D a5 (29,5 aslllas ()3 05 (6555l
oiSiws 3l add 4T 2,3 4y s Wisls plxl 1) s
S rgthae Az 6958 sllo wio S sslinul il s
Ol sl (SBsy (byys S bl 5l g wingy
IS lladl s LS 0 el i) § Caad
Szl o)l il (23555 S 1 (el b casbie
odle )T pslae slzl 4 SIS a5t 5 (55509 S >
P S g G Gl s 25 oy e 2
s 00 T 51 ol o SIS s LAl 5 e
b0, clilns i g3k — Cansd il 2gms 1 9
3o Ay Wl oo Bz S9p RlS Ayl 4y 4z
55b— Caws olad o y0w b Sdlae - Sl Y
lp ol (5598 25z 95 5l Ols (o0 L 1Al s
b b o slo s)lom 5 o> (55 53 (SIS 6 552
D oolaiwl 3l — Caws ol )|

R 5 IS0 Sl OS5l B S pas
4295 b b oy pae g loye (3l )13 ()2 9590 9
(93k = Cowd (33 (B0 55 S) gy Slaal o,
ol axlllas (gl Cudgame §f diged > 392 SzsS g

Koo

Orzmed 2l (o0 pol dslllas o (LSS (S )
O 50 590 45 W3gy (JELD B3 (o) 1 9)90 Conex
IV sl aslyy co a8 anzilas 1,8 clegS 5 Soweissls
abaly il o Glo Sldlas b Lol ol O
G953 (00,5 )39) sy Callad o )l (Sme
Woges b o, Ken ¢ Villareal el cows 4 1K
> Gl e plate g polie 90 4 03,57 555
Iy o8l (S5ud D508 g 06l o0 o)z A Comd alac
(V7)) a2 oo l3dl

S 295V 0 (508 BSr e ke
RVREA CORK S BT 0w IS SP LA L Sl PR
S 5l lojen oolaiwl) oo 5 alslae o il
84 s al 1zl (85,9 O > g sl ws
4 ylolias alal, 5 cdl )8l OBl gl
WL g iy oS 5 Sl ).o.sLx FUSN| PRV IRCIRY
yyg OlS o sll a5 casl cde oy S oyl
Foe Lo Il b I 51 AU, 9 90 LRals o
Sl Ciz b il )l as iSiiws l eolazwl 5 ol
93k = Caws aml Gl )l pde DIST 59 5 51 L0l )]
S b oyge 90 cpl oS Sley (Jg oS (oo (6 5y
a8l S enlg ogls Laglsl Slogd enpy I8 4
sanlie S (69, FYL Lildl b adlas (ol )0
uw.‘blf » os)LC @y;)‘ Sloludl 9 ) B KA \.\.s»))f
il g 6y epe Gl 4 e S wlaw
Olge & (2555 S, plxl (V) Wisdh oo el
SWWS Jep 3l GeSian 0 o055 )l DSl
(T0) wil oo S5 I8 51 L6l SMae - Sl
o (0359 Dl el plamil ol )15 degh o
plail Glgl ials 5 iz olul gley Gl
Sl i plosl il Ken g Staal .ol aalgs Jl3ss
993 el g )15 4 caS ol Ghele 1) (o559
Ws S slo I8 5l el oMas - SISl YL
OeSiws 1 eolaw! i il Kes ¢ Dong (YA)
33— Cews 4l Lol (69, Cdm o iley )l oo
(V) 29,5 (9155wt Sl

110 Jal /W0 a)Laids /1) sdo )5 (ianl g Cublagy aslilnd


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

@‘%439 s

B

Lo a5 lehol s 5o 638 o olF o508

oe 4 Gl008 5 SAT wisge b ()l xSl plox]

10.

-**5)9‘ [y

REFERENCES
South T. Managing noise and vibration at work:
Routledge; 2013.
Taiar R, Machado CB, Chiementin X, Bernardo-Filho M.
Whole body vibrations: physical and biological effects on
the human body: CRC Press; 2018.
Lundstrém R, Baloch AN, Hagberg M, Nilsson T,
Gerhardsson L. Long-term effect of hand-arm vibration
on thermotactile perception thresholds. Journal of
Occupational Medicine and Toxicology. 2018;13(1):19.
Gerhardsson L, Hagberg M. Style: ] of occupational
medicine and toxicology vibration induced injuries in
hands in long-term vibration exposed workers. Journal of
Occupational Medicine and Toxicology. 2019;14(1):21.
TaMrin SBM, Jamalohdin MN, Ng YG, Maeda S, ALI
NAM. The characteristics of vibrotactile perception
threshold among shipyard workers in a tropical
environment. Industrial health. 2012;50(2):156-63.
Dewangan K, Tewari V. Characteristics of hand-
transmitted vibration of a hand tractor used in three
operational modes. International journal of industrial
ergonomics. 2009;39(1):239-45.
Aritan AE. Investigation of Correlation of Excavator
Operators Hand-Arm  Vibration Exposure with
Produced Rock Physical-Mechanical ~ Properties
in Natural Stone Quarries. Mining, Metallurgy &
Exploration. 2020;37(1):231-8.
Griffin M. Handbook of human vibration: Academic
press. 2012.
Azmir N, Ghazali M, Yahya M, Ali M. Hand-arm
vibration disorder among grass-cutter workers in
Malaysia. International Journal of Occupational Safety
and Ergonomics. 2016;22(3):433-8.
Costa N, Arezes P, Melo R. Effects of occupational
vibration exposure on cognitive/motor performance.

International Journal of Industrial Ergonomics.

o0 13l /W0 a)laids /1) sda (5 (ianl g Cublagy aslilnd

sl oligy 9 OBy o

S sl oy Al (pl oo )5 o slgaioy all oo
2538 Bliee sblis )3 (g3l Corno (paiz 3l g 255
Jed 31 yese plos 9995 ploxil 050 9 () oz 90 2
Sz bl g b oDl o Sdhae - Sl SYES

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

D55 8 oy 0590 35 IS e

2014;44(5):654-61.

House R, Krajnak K, Jiang D. Factors affecting finger
and hand pain in workers with HAVS. Occupational
Medicine. 2016;66(4):292-5.

Bayat R, Aliabadi M, Golmohamadi R, Shafiee Motlagh
M. Assessment of exposure to hand-arm vibration
and its related health effects in workers employed in
stone cutting workshops of Hamadan city. Journal of
Occupational Hygiene Engineering. 2016;3(1):25-32.
Mirzaei R, Biglari H, Beheshti M, Fani M. Assessment of
workers’ exposure to hand-arm and whole body vibration
in one of the furniture industries in east of Tehran.
Iranian Journal of Health, Safety and Environment.
2015;2(1):196-203.

Bovenzi M. Health effects of mechanical vibration. G Ital
Med Lav Ergon. 2005;27(1):58-64.

Buhaug K, Moen B, Irgens A. Upper limb disability in
Norwegian workers with hand-arm vibration syndrome.
Journal of occupational medicine and toxicology.
2014;9(1):5.

Pollard J, Porter W, Mayton A, Xu X, Weston E. The effect
of vibration exposure during haul truck operation on
grip strength, touch sensation, and balance. International
journal of industrial ergonomics. 2017;5(23):31-7.
Allahyari T, Khalkhali H, Jafari S. Measuring power
hand grip strength in a sample of students aged 19-36 in
Urmia. Journal of Ergonomics. 2015;3(3):44-50.

Puh U. Age-related and sex-related differences in hand
and pinch grip strength in adults. International Journal
of Rehabilitation Research. 2010;33(1):4-11.

Choobineh A, Mohammadian M. Comparison of grip
and pinch strengths of adults among five cities of Iran.
Journal of School of Public Health and Institute of Public
Health Research. 2014;11(3):65-81.

McDowell TW, Wimer BM, Welcome DE, Warren C,

Dong RG. Effects of handle size and shape on measured

oy


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

e blE3)) 306 (ST ) astaiwl g b))y 3G

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

grip strength. International Journal of Industrial
Ergonomics. 2012;42(2):199-205.

Nassiri P, Mohammadi I, Beheshti M, Azam KA. Root
Mean Square Acceleration (RMS), Crest Factor and
Hand-Arm Vibration Dose Value In Tiller Users.
International Journal of Occupational Hygiene.
2014;6(4):156-64.

Rytkénen E, Sorainen E, Leino-Arjas P, Solovieva S.
Hand-arm vibration exposure of dentists. International
archives of occupational and environmental health.
2006;79(6):521.

Gomes HM, Savionek D. Measurement and evaluation
of human exposure to vibration transmitted to hand-arm
system during leisure cyclist activity. Revista Brasileira de
Engenharia Biomédica. 2014;30(4):291-300.

Nicolay CW, Walker AL. Grip strength and endurance:
Influences of anthropometric variation, hand dominance,
and gender. International journal of industrial
ergonomics. 2005;35(7):605-18.

Fadaei E, Habibi E, Karamiani F, Hasanzadeh A, Ordudari
Z. The effect of 8 weeks of Kinesio Taping and sport
program on grip endurance of manufacturing industrial
female assembly workers. Health and Safety at Work.
2020;10(1):87-95.

Janbozorgi A, Karimi A, Rahnama N, Karimian R,
Ghasemi G. An ergonomic analysis of musculoskeletal
disorder risk in tutors by Quick Exposure Check (QEC)
method and the effect of 8-week selective corrective
exercises and ergonomic intervention on their encounter.
J Res Rehabil Sci. 2012;8(5):919-27.

Soltani A, Aliabadi M, Golmohammadi R, Motamedzade
M. Experimental study of the level of manual
performance disability caused by exposure to hand-arm
vibration among automobile casting workers. Iranian
Journal of Ergonomics. 2018;6(1):40-9.

Necking L, Lundborg G, Friden J. Hand muscle weakness
in long-term vibration exposure. Journal of Hand
Surgery. 2002;27(6):520-5.

Widia M, Dawal S, editors. Investigation on Upperlimb
Muscle Activity and Grip Strength During Drilling
Task. International MultiConference of Engineers and
Computer Scientists Vol IIT IMECS; 2010.

Xin DL, Harris MY, Wade CK, Amin M, Barr AE,

Barbe ME Aging enhances serum cytokine response

cov

31

32.

33.

34.

35.

36.

37.

38.

39.

but not task-induced grip strength declines in a rat
model of work-related musculoskeletal disorders. BMC
musculoskeletal disorders. 2011;12(1):63.

Choy N, Sim CS, Yoon JK, Kim SH, Park HO, Lee JH,
et al. A case of Raynaud’s Phenomenon of both feet in a
rock drill operator with hand-arm vibration syndrome.
Korean Journal of Occupational and Environmental
Medicine. 2008;20(2):119-26.

Sallinen J, Stenholm S, Rantanen T, Heliévaara M, Sainio
P, Koskinen S. Hand-grip strength cut points to screen
older persons at risk for mobility limitation. Journal of
the American Geriatrics Society. 2010;58(9):1721-6.
Gholamian ], Habibi E, Ordudari Z. Assessment of
the Relationship between the Reaction Time, Age,
Gender, and Body Mass Index of People with Grip and
Pinch Strength. Journal of Health System Research.
2019;14(4):473-79.

Soury S, Habibi E, Hasan Zadeh H. Measuring factors
affecting grip strength base on ASHT (American society
of hand therapists. Journal of Health System Research
2014;10(4):719-28.

Werle S, Goldhahn J, Drerup S, Simmen BR, Sprott
H, Herren D. Age-and gender-specific normative
data of grip and pinch strength in a healthy adult
Swiss population. Journal of Hand Surgery (European
Volume). 2009;34(1):76-84.

Villareal D, Smith G, Sinacore D, Shah K, Mittendorfer
B. Multicomponent exercises including muscle
power training enhance muscle mass, power output,
and functional outcomes in institutionalized
frail nonagenarians. integrative Physiology. 2011;
19(2):312-8.

Pouyakian M, Saremi M, Etemad K, Shafagh H.
Investigation of ergonomic issues of pharmacies:
Conducted qualitative study. Health and Safety at Work.
2018;8(3):265-82.

Staal JB, Hlobil H, van Tulder MW, Koke AJ, Smid T, van
Mechelen W. Return-to-work interventions for low back
pain. Sports Medicine. 2002;32(4):251-67.

Dong R, McDowell T, Welcome D, Smutz W. Correlations
between biodynamic characteristics of human hand-arm
system and the isolation effectiveness of anti-vibration
gloves. International Journal of Industrial Ergonomics.

2005;35(3):205-16.

110 Jal /W0 a)Laids /1) sdo )5 (ianl g Cublagy aslilnd


https://journals.tums.ac.ir/jhsw/article-1-6538-fa.html
http://www.tcpdf.org

