[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tKj.v15i1.12976 |

Occupational Medicine Quarterly Journal N b pans gele ddlilabd

Vol. 15, No.1, Spring 2023 Jfa%&ﬂ;ﬁ%% YEY Sl o) ojled VO o490
Pages:17-25 VY=Y :doio

i

S oylgi 3 Al b 415 9 SN 15900 Jolge il (yl wo (w3
S GUS )1 Cuwd Gy )b g (56

T 681 p,ST Mooty i Lo pedle (' s duldamee

005>

Oetd Banly dasdllas ol el 5Lis, 00 ()15 Slebs el jo 0 S 5 uge AelS G Sogs aiile ola il iy b 1K (g ol (ullsg )0 aende
el 0a8plol (ol GUS IS Cews iy s 5 (555 Az ols 2 bl LIS 5 ST g0 elge il

oyl Yo LSS 51, WWF oo (ayyb g (5508 i le « S8l )T 500 Slaseine cud 1 G orbaite — (Jodow adllas cpl )0 1wy 0 b,
SPSS 5816 5 4 Wosls i (5,50 5lal logs 78 g 9 ol Cowsd gy s 3l ooliiwl b il b ailjg, )5 el ¥ JBlos b six s e
o oolaul O M o J.a.....wo =) “5;‘ 6)Le~‘ 6[.&09.@)—‘ )| g_&*“’}‘ )Lo] LSLQU"@) » °5>Lc 9 J.c.u.c \# u‘“‘)"5

9 &8 iz gy o Bl 0gr JLAYEYIVD ()5 atle 5 JLo YVIO £V D asllass jg0 01,8 s jlxe Bl ol g koo 1l
0\35_'5 ua}l_.u 6Lb).b:.~o lJ Lol (P<005) Sgo )lé‘s,.xa (ub)A w ).’>dq) Cawd (o9 ujj.xa 9 UJLC 90)9 W8 g Lng)M L: Cawd s_u).]o
5 i Cowd G081z g9, S o Se ,.)L Al L lejiae 0 o sxa(dle cows jlally 5240 g )15 Al o Sy
(P<0.05) ceals caws 90 12 40 s g b 2K

)l_ig (K} e UL...J 6)“3‘ QL;_T)[S Cowd u.s).!o 9 695 u..io 9 u.&lf » l) 4.3[.3.\) l.> )lf QLA).QM )...:L axJllas [)‘1‘ C_ll.u :6;4%3
Ded 0 dnogd by ()1 p)l5 Caws ()l g (558 (1S g a6l (cesisS )l Jgol (ries

bl QLS v iz S (1S Ll Kr o(9)08 Sz sl slaesly

Ol iz iy Sy pole oS «ualhaw 2 S50 (oot Jolge oliniond S po saiil s 235313  staul 9 (5146 > Cudlagy (g igo 2,5 '
Ol 32y 3322y S 3y pole 8IS wuollw 2 S350 (soloiz] Jalge ligions 3 pa bl ngs 0SS ( sims) T 9 (SSolgme gl 09,5 "

Ol iz puy 3322y S 3y pole 8IS Wbl 2 S50 (s loie] Jalge linions 35S o il gy 03K o 509395 ) 3l ol S

mhhossani @yah00.Com Sy xSl Camy + BF— FPFA) FAF : oles (il (U ghumo 8 3kaww 33) ™

VECP/ W) i iy )l VEN/NP/IW 8l s o


http://dx.doi.org/10.18502/tkj.v15i1.12976
https://tkj.ssu.ac.ir/article-1-1234-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tKj.v15i1.12976 |

BYA

o Sl g00 Jalge 536 Gl oy

» J)‘OQ)SOJLMJ‘ 0‘)3| 655 u...io U‘?" 2 S s.i))...‘oﬁ.'jfu—‘
358 08 (G yiogg yil olal yo o adllas ol slaazil b
G5 iz plet L 1) (Ssan (s Caws sl
U ey 4 055 anlllas o ]S g kolEY (V)5 )l
DLy oS 538 A5 ols i 5 53,8 Jelse
B \A_)‘?JL;A )JMUL:)[SAS ..\J‘ob; d)jw 9 4a.’>‘~>).’
OV)acsl asls e 56 ably ol p)l5 98 1K oy
Aoy tolie bl 4 093 asdllas ,o 55 ) Sen o Nair
bl ol 98 2Kz ol p bl LI lels 55
(\\N)J.J‘od.w)

Bro Sl 59 olalllas ples ;5 S5 g0 Sledlbl & azg3 L
O ;2 Fhe ad 5 60,8 Jelse 5 )l QLS s58 5
Gz Ol e )d SleMbl g ol a8 518 o) 2350
30 s Cewd 53 o) g S5e Jelse g g lol LSS b
Sels a8 LSagr aile 6,5 Il 2K g bl Jeliw
G931 610,95 g ail e iy )b goi I ig oS
slacalld momo plxl )3 (oo B ollae )b 250
Sllasl (8 Sldlas slaaisl slowl 4 yuoren o)l Ll
Ol 9 (o 0395 (AP Ld iz o aiile (alge 89, o0
sl S 3l 5 ol e 595 1 ALl LI Slels
QLS 5o o 2 35e dslse 5 555 ol Ol il cnll
aslllas ] 598 5 )lae 4 Colie b ail oo Coenl P> (gl
Dls5 e 4y L S 5 S F50 ol sl et Banl
el oaiplasl g ylol LSS (o, g (698 i

2 D89

ansl> a5 Col oadnio — (Lo aslllas S ol axlas
P> A0 g Ay e o)b‘ Y- 6)“5‘ L‘)sz)lf UT BTy
ool Bolal gla g by, a aS oyl a5 VWV digal
LGS dlw g,y 4o celw ¥ PBlas (g, lol Ja e jo all,
2 53 5 S b o Akl pe Lo Sy Sl
o5 5 Hgh S > ol

g 4zl ol 3l ol IS e 4 ol adlas pll (gl
SleMbl s s &l)1 mgs Blaal 0,90 0 Slresss
9 a8 ‘_g).jo)‘..bl 9 keS| (_g)iw.w).w L.ﬁ")',a )I La:u—| g_i,_el)fyao
oS Jlozms 595l 5 o laibinl gw o8 5l eolawl b (5

doddo
g skl 28, 8 bl L LS (o dg asle calizee caylsg
65)_»4 (\)J_CDQLFA ul—M.A—" a4 ‘) 0y=039, LSLD)lS)‘ L_S)L».m.‘
5 b sleazals | ol (o5 5 o o 250
BRRUANRL VRLANA ¥ | gPL STV SV PPN gAY
o5 IS 45 9,65 0 )18 T 59y 32 S 5 S S
A oo ol il 18,5 el |y cass 1K 51 el
- 5 (Key) o ls-v (Palmar) Lol Jolss ciy )b i
a5 ol b A o9 9Bl (285 b H(TIP) s
S50 o5 o8 (58,5 0,5 oo )18 s (9,0 sl ] o
Wl s eSSl Gl Il o1 jo a8 col cy b 1o
(V)35 o0 )18 Gls 5

3l Ews iz 59 (09595 5 (Sl oS
sloools 9 605 Cwd L,>_>)L.a.c 5, Slae o o slradlio
alozl cog555 ) 50 (6l slo0 )l Wil e 1 51 Jol
Wlgs oo Ll 9 (69,8 alide Julge ool Hlis L3 Sldlas
33 deslse ol eslis assl iS5 g0 ool ol 2
Stz 0,8 Ol b il (il cwlite 5 cslie 05 S
313005 o ()50 59 5l 6 Sty

LGS sl s HlaSSl (g9, 51 eolanwl (g lol Jelise o
LS wlelw 5l golsy Lz yo LS LIl 38,5 g aill, b
sl oL e, 5l Sle (8 Sldlas zuls o)l 0429
asbly oS oo bz 2y jo Dlae SISl alize
Fsi poyaiw .(Vo-Fhasl oo GBS 5 > sbaplail alex
Sors Oliee = &5 Sl gla o ol 51 (S L,
(OV)o,l85 oo W).ul.s ol,8l s 21X

OLESHI cass i1 gy Ay (Sl Olalllas (55T
3> dalllas ;o 1 LSan g 00l) piw, (el cadplol (5l
SN LSS 538 15 55 2 |y Sz Jilse il
SLad 5 i siile lelse 45 il (6 St 5 sy
Sl SIS (598 K s oo S fRoge il
4 05 addllae 15 55 o, Kes 5 5 5m (VV)aBL I8 56


http://dx.doi.org/10.18502/tkj.v15i1.12976
https://tkj.ssu.ac.ir/article-1-1234-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tKj.v15i1.12976 |

OHlSe g (s dal> oo VAR

sl b a3l adllaesjge Shlsl g olSiils g
boweS elad 1) abcols, e Bauses,s
oos i dbasls aby Lii> die),s EauSes b
Oloebl d> o 1oy Blpail 3> mils g ddlllae o &S 5
a5 L el egh cwl S a4 aY ol el
Ui 5o B aLS ;o IR.bums.REC.1397.20 5N
el 00l 03l i o (S pele oKiils

eSlo a5 Widgs 5 AN g 050 AD ol anlllans g0 o,
5 oSile « JLTVID EVNG o] e Jlae Bl g
Sl il 5 peSileoe Jlo VYAYEVYD IS diles lne Bl ou
Sles 5 595 55 el FIFEY/- R &Ll L el jlns
g TSI FEAIVA lapy] 45 oo o055 sl lme 3l ol
ol | S ady g li S ol 3 VAY)) Sl
5 vy Cawdez INVD g Cemdcad, SLE TAAD g
Slogys (m plosm (Sred copo i ) ojled Joux
alllaesyge o3l Lid 5 SIS ses layiie 5 Sz
L a8 5 059 lapiie (r (Saed (n yiin el oaidll)|
Milse Cote Ojpod aF Sl odmlin 1 slag
ssbar B3 ASa Gl w3 g 5y RlBI L Golke @
T L bl b i, S loje o Ll (6l sine
Ol 4 Ol usSas o ge (Sen Sz log s
S iSim oly bl b alys, L olels Ll b i
el 4zl pals

el 5 QLB 2z &)08 (:Sle ¥ oojlads ooz o
sk QLB (250 (g5 9)lge pled )3 a5 anylie ;S0 L
Jsoz &l )0 Gemres Ll ooy i el 5l )b o
Bl i SSE @ Cslie 5 L Cwns 2R o
A Gy 2z Sl i )3 d B0z 0 e &S
Lol 039 iy Colie Cews I 50 gne ooy

S o ead b jshaie pay &S (08 y0 s plal ead
P Cewd X0y Cewdz ol Bl pl 5l Lae 45(5;.1:3;’.1) A
Colie Cawd Glgieds Koo Caws g LIl Caws lgieas o]
Wl ool 5 & oS slags b 43S 5 o
Oz by 5 $98 x9S Jeld Wl (6 T o3l
A cels ) g s pSojlail g ol 5 udledl )b
Gille Cogi ¥ slie 5 LIl slacws 51 Syp gl (VY
3 eoliiwl L K0l caws )1 Sleje el slrdaogs
Bl 8 S by Qe &5 g g Jblr mheg e
A dle (:Sile 5 plel eauohjgel (slad > coilag
@ gl i O g0a ¢ Sojlail s jo ol 3l Consy
T Bl Cundg yo asle a0 4wl Ayl s A
@ Blzulaz )0+ =10 g GulS dz o =T Cordg [0 Cawd
Jsb 58 55 G sln s Ul plsal Cae
e el 3,8 s oo 3l jiagalys dis iz
Sl S blie o cand cuSl Sg o 1> glp
Mo S alS 1S sl 285 (oo )18 olCws (59, o)L
Sl lwy w ol Cend blie jo cand cunSSl sl
Sl 250 sln g 285 o0 1B ol (59, 2 o)A
5 oyl cuxSl 9o ol v blie jo cands <X ol o
Al e pSin @l (V) &85 o )13 olSws (55, 2 Loy
DY oySoil Cugi o o dbeols (St sllal
Cogh o 5l S izmen w85l o col il addo
Al Jols bl b tegaliys g 0pdlS I (5 S0l
bl J3ley 4 koo sz sl oadisyslaezr slaesls
heos bl glagis, yoepdle 5 Jiie VP ases SPSS
& I8l bl Glapsesl 5l beeols Llisases sl
ool playn (Shed copd 5 (25 & S
A azd 5 ks gl e e ylereas (P<0.05)
ShesY lajgme lal aslllas sloxl (gl o S Slla>de


http://dx.doi.org/10.18502/tkj.v15i1.12976
https://tkj.ssu.ac.ir/article-1-1234-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tKj.v15i1.12976 |

my- o Sl g00 Jalge 536 Gl oy

b g S S 00 slo o b iyl g (698 (i slag s o Ol pn (Ko oy i) 9o

S5 ooy
S N adibe >l Y] 37) o i
el (b e 058 (cm) (kg) (e
AR AR [-AY ATS foolRY\ o a%0 -1+ ¥0 e i
—\OY* N4 %4 L Javy¥* Niiadua [+ Cslie KO8 iz
— NAR¥ [+ AY [+ AY SFONFE Ly KK [\ e
AT S\YE [+ $A SERYRE L yaykx [-¥A Cslie A
Ak —+ /N0 Ny SEFARE L pyp ¥k —[-$5 e
—+/\YY o[04 NAY SERYEE L pp AKX [-\Y wslie aad kg o iz
S YYEXE fege - - vea¥F NA T e [+ 00 e )
ALt -NY- Nn-¥ A oY) SV ARY wslie A
(2-tailed) /-0 glaw o o ne (San™
(2-tailed) /- V maw o o sixe (Stnran™™
o S8 4 andllaes jge of Bl 1K &8 L Sle duslie Y Jgus
.L;' .b
P-value SD - Mean SD i Mean i
<efee /-4 YY/AS V- /99 £Y/AY e g5 25
<efee) sIvs YA/EY /¢ £/ Cslie :
<efee) .Y P-value
<efeed Ai /a4 VY AIYY e
<efeed /¥ \AA YAY VAt Cslie el
ey o\ P-value
<efeed VIAA /- # V/AA AUfA e s Kg i b 5
<efeed Vai OIOA VIAY /-0 wslie Y
<efee) ) P-value
<efeed VoY ¥/a Y 10 e )
<efeed VYE ¥/F4 YIY 25 Cslie =
<-fee -0 P-value

Laoglas o)lg plod jo oS anlio [SaS, L s 5,5 Gilg

sl Lacslis 5 lge alad 4o a5 auslin Sy ooy aslis S

RO PRIV RN PO N BN 131

6T (a5l £55
a aadllaed g0 ol Bl 1z &y08 11Kl O ojleds Jgaz o

Lol 0095 s sixe (5Ll

(5795 & 9 S (5 Ogesl 9
L o gloog, 5 i 008 Sk ¥oo,leds Jeoz jo
Oylgo d iy o Il ciwo [l 1R ma aS awslie K0S

el 05555 I sime g bl HLai3) lacglis

1557 505 €98

L alllas ge ol 31 5Ki &0 oSk B oyl Jsuz 5o


http://dx.doi.org/10.18502/tkj.v15i1.12976
https://tkj.ssu.ac.ir/article-1-1234-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tKj.v15i1.12976 |

OHlSe g (s dul> oz YVE

O SSES 4y aalllaes g0 ol Bl 25 508 (Sl anslie Y oo

Pvalue Jlo £ 51 e Jlo £O-Y- Jlo ¥ 5l s e
SD Mean SD Mean SD Mean
AR \Y/EY YEIAY 'Y YY/-# VF/AY Yorf e kg‘_g)..\é i
</VFY V\/PY YYIAY \Y/PY ya/#f AAVAR! Y¥/4 ETEDS :
DERR Y/¥Y Y Y/T¥ ZIVA Y/-Y Y/ JJe
ARY4 Y/ 710 YIVA 7l YIYA Y/ e S
<[+ AN YIYA YIA YIoF YIoY YIYY AA e NG kg o i
<[+ AQ \lids YIbY Y/¥Y \7R8 Y/A AIY D [ETEDS :
<[+ AQ AR VA AARY O/« VIYA AR JJe )
o[-y Y/fY NAtd Y/¥Y \idn V0N OIF e A
G Al S8 4 anlllaes g0 ol 31 2z ©)08 2 S0ke aglie T Jgonr
Juo Yo 5l sy Jls v ooy Jut+ 5l s
P-value e
SD Mean SD Mean SD Mean

ARAY AAVARS AR \YIVY ARVARA VENY YYIvo e )
<IVAY VY/AA ARFANY \YIYO Ya/f# \YIVY £V/aY e kgus)” Sz
AR YIVE YIYY YOV #IvY Y/-¥ 4l e
NEPY YI#h 7194 YYD 77 YIYA ldAtd Sl P
DAV Y/AY YIAA Y64 Yiva Y/fY INAR e L

No YIVO Yiva YIYA 719 AAR \lid e uad ke b Sy
DAta Y/f¥ i YIfo f/ay VIYA OIfY e i
<AYY¥ Y/fY bIFY YIfY fIvY VA0 fay ETEDS A

PR PP PNCRRIRW Ltk RN ST SRR CETME, T 9ol €95

| 099 )‘Q@AA G)LAT ).la.x)‘ u5l.xa

S 0395 arlih SIS 4y dalllass jge o) 8l 1S a8 S0k aslie 0 Jgo

L dalllansge of 81 i &8 S0k £ ojleds Joa j0
aS awlie Ka G L el 0 5 i 9 5eS aljs, )5 wlels

5> -y 3948l &y
P_value & 039 b #
SD Mean SD Mean SD Mean SD Mean
NANAT VAV YY/EY \Y/PY YY/OA VYA AR7AS VY YOI e i
‘ kg 55,08 1z
N4y Velod \aVias \Y/EY Yoy VY/A¥ YY/IAY Vo /20 YY/AD wolie
N4 VIAY FINE \ti2 £10F \A8 £IN Y- f OIAY e L
NAidd VIAY £10 Y/fF FINY YIOf £I10A YIVA s Colie s
N3} A% YIA¥ Y50 \14 YioY A-Y Y/Ya g1y e e iy b K
- IYY YIYO Yio \lias YIYY Yy \lias VA OIFA wolie kg
- JFYQ YV oY Y/FY AR YIYA A< Y/ A AR e
NAYA YIVY INRE 2 Y/ /AR YIYY AT V/FE \Vid Colie A



http://dx.doi.org/10.18502/tkj.v15i1.12976
https://tkj.ssu.ac.ir/article-1-1234-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tKj.v15i1.12976 |

BYY o S50 Jalse il (fiee sy
Al b ailjg) ,I5 Slebes SIS 4y andllaes g0 of 1 (150 &508 5. Sle duglie F Jgor
cels O ) 2 =l -
P-value S B e = peiie
SD Mean SD Mean
-Nay \YY YAVY VT ¥ e @ s
e
R VY Ya/sY Y2 YY/AD wolie 9 ?
Y Y/EA SIvY Y- ¥ vIYs e L
Jove YIPY $¥ Y/ #IAS wslie I
- YIVE V/ED YIYE AIVA e s i b i
- Yio¥ V/-# YA VIVE TR kg
oY Y/-Y FIAD Yios B/AA e
JVE Y4 A Y/ NS wslie A
Jits 5 9031 &5
cou

sadosls bLi)l by b awslie ,0 o SO egg,0]
olie . Sile b addllae 5 (VA VFAVE Y LY ) el
Slr 2 s Oloye li o2 sl 5 658 Sz easliwssay
oadplxl L8 Sldlhae [0 sdnlcwwsay polie 5l S ol;
N sl L wlg o a5 (V8 VYY) 0g 985 o
il ansls bLs,l w050 slacosas
O G e et (Swsad 2 aslllae sloaisl
039 9 W8 slayiie b iyl 5 698 iz lag s ples
S ooy el b Bs slag sl S Ll ols (Lis
L basl ol acdlas gl s (SKaaed axdllacs jg0 of 3l
OLS g arel> gole o8l o a5 (L3 Sldlae ol
NF AN Slsten sl saiplxl silags slacudl
ahisn Gl 5,5 Blie ey > i3 SIA L (7
Wb oo pial38l 58 Caws dll Say slal (Il L uoren
00y il b (L3 Sldlas sloasl zls ulul 5 a8
aolem golpl o8 fXi> le wwws olal g Dlac
L S ooy arlis e bloyl ae),s .(OVF I\ V)culs
el o0gs aBlie L3 Oldlas mls K ol
Ll oen 3 )9 mimed g o, Kea 4 Pieterse
S oog a3la b 688 Sy o Om Ll
FoS 039 95 Lol 5o 903 nl aS ggmuay wlesls (3158
bl )l caws (Dlac 0355 09 yeS b 990 (pl .l 005
o= oLhBer g gloese adllhe jo (V)cwl cadosls
LLijl Gy eogi (a3l b plope WIS 5 d 2502
5 598 iz o Lol cal cadonalice sopiivne (5 lo Sxe

Goy 3l 0s> I8 alelu 5l slodws izu o gl LSS
Lis oS e oolainl s by plxl gl )b 1S
a9t Rl e olp IS8 3t Jelse cSlis 5 95 ol
Sl Hloye5 5 lotng Cunal 3l (gl slalaze o Cigllae
SNz Ssm 08U Ssrge SOl ull a5 ol
w3y ol 3858l Jelse 5 955l (oo 2 2

Gkt 5 (58 Az slogys adlln (] sloesdly 3
Sloer @iz sboiarex ;o (LS Ollllas gl b aS oy
O e cans G 9,0 o9 s (VI LY) o
Lo 5 allyy, glocadled jo b Caws ) iy ool
gl ol aalllas o () wdlige badye ol ol igsd
Ll o gme U5 53 celie 5 U Ces oF ARx 6950
sl o hKes g (S adllas jo 08 o gxe lose
5o Lol e cme cavscnl,y o8 o iR Ogla Cansc
i SIS S Gl 055 o pae Cawo o4
S cw B 50 aw e Sl 4 (V) cwl sauziplel
Erdge oD Firbey Sln (5 I (658 A Cewd (o9
2l go oan] 5o (6 i lalllas 4 5L

Cs iyl 5 (558 i 008 Sils ol anllas 4o
Col oalipll Galize glacirez jo a5 LB Sldlas
Syl 039 SR 4 gsdse (nl Jds )l Slsten
ol og jiion eizred g b)) 4 el o Dlac


http://dx.doi.org/10.18502/tkj.v15i1.12976
https://tkj.ssu.ac.ir/article-1-1234-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tKj.v15i1.12976 |

OHlSe g (s dul> oz YYE

cuogime

3lee pl a4 Glg ge a5 il Slacusgass asllas oyl
Side by anllaes,ee oldl o ST S\ 85 oLl
ghe Sl owin Ol rlple W YL 4 Wlis)lS
S 4 Blate (o) 3590 313 plad - 35 pacs DNaz
shls Gl sla,es jo o3l cunl See wiog ,ob
g oladl Cuxsg S -Y il Selaie S sl S
slad ST —F sy o] iKiz ol 2 o8l elaza]
85,18 Az 50 50 axlllasd jge ol L8l Cuss 1Kz S
ol 5l Spe (L clllas glaaiil, 3k oS bl
rlple 28l S5 ol 3l Cuns 2Kz 9y 2 Wi oo Jelse
ST oldlhs o wlgiee )lse cnl 5 plaSie J1 (o)
235 )8 ehiime 4z g3 g0

S S 4o

L e anle 55,8 olse 45 ol bt dalllas ol gl
Ol » wlgion (339 9 W Comiz (s (39 wolie
Sty cplply asl NS,S6 @b 2S0s Glag s
Slp el Sl Bl it (b pie o 09 e
Orred 05 I axgidyge slee cnl bl sla)lS
bl b il LS lojas il anlllas ol (glaasily
oL ol QLS B Cews )b 5 (698 150z 9w SalS
Mlgge Cowds iyl g 688 Az Gy Grals sl
BSOS R I G SV YRR P FYOW PO ¥y
5 S Sluyed g (o093l Jgol G 0 I e
Cosd i)y 98 Az ly Bi> 6l OMae (sl
D oo dogs ALl 8

Sl ol

oELls yan gty Sligiss zyb Jols allie ol
OB wngs Sloe FAY o)lod 4 Wiz (SOp pole
ccktlon] dogars lagils 5 b wiils o 093 dinlsy alis
ShIS QLB 5 rdgie plod g (soomme sl 555k Lo 2
igled 6l 5 S5 wladls )80 25k (nl o a8

References

Loy sk 5 698 slo 2x l plaSn 5 (oo Lol
c\.‘>9.' l.v (\?) Gl i sdmlico 6)‘064A C\Lu‘) ua}L..u u_v‘
5k ceadpll Sldllas 51 saslcwsa mls g Dylite 4
)18 392y Hlizras aie) (nl )S gy Sl 2 &

Sl iyl g ()98 AKim 595 SRS addllas nl s
ols las 1) bl b alye, L5 alels iol3l b | axdllass g0
S g LIl cans (5,08 1K a0 )bl Ll as
T O Py PN BN 151 A PORPOV- PRI F ORI PG
Gz S35 3 bl b ghie 5B esimo s aidly ol
Dol 39 dgmeS a5 lailly 15 s S Cewsggd
5b A el sad )15 1S S 09,8 b aslie o
OVl oniosls L&l b5 i gla xS e
S abl, b lele e 236 anwe),s adlae opl slaazily
o, Ken 5 Koley anlllas gl b cglie Cows 5,08 LiSin
V) oyls Slgsran

5 658 Uz o b akle 5 o (e aslllae o
28l syl pre adayl) (LI cons [l 1S ma) b
SlsFpe o,5en 5 Alahmar adlas zls L a5 o
VL b Jsanajsbty L5 Slalllns sloasdly 3l 5 (Y <)l
OS5 dboe a5 Cews 550z Ol I adle 5 e 035,
Gk 55 5 0 G Sl e aile iline Jose
Sy el 45wl Jge als ol 5l 6Ky 5o Wlgise
ol sl (solato 5 gllan Bl (53 8,5 45 (53 50
L 555 0l o Bl 010 (i 5 5559 (o0 slaicled
SYY 0800 ) wils s e 15 4l g e sl piiie
S e @lyls (LAY )slEl cu ST adlllae oyl s (TY
2 Means mha 56 gy alply Koy sl
aS oty s S adlllas ol 0 e EKiz (55,
5oy BT gl odans glaw Gl L Jsensysbay
se3ie | 78U oy Gl b (I (209595 )| Jel
D580 dpogs Sl oldlhs o958 1 Gl

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

81.[Persian]

2. Soury A, Habibi E, Hasanzadeh A. Measuring factors affecting grip strength base on ASHT (American society of
hand therapists). Health System Research. 2015;10(4):719-28. [Persian]
3. Allahyari T, Jafari S, Khalkhali H. Measuring power hand grip strength in a sample of students aged 19-36 in

Urmia. Iran J Ergon . 2015;3(3):44-50. [Persian]


http://journal.iehfs.ir/browse.php?mag_id=10&slc_lang=en&sid=1
http://dx.doi.org/10.18502/tkj.v15i1.12976
https://tkj.ssu.ac.ir/article-1-1234-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tKj.v15i1.12976 |

BYf o Sl S g0 Jolge 13t l5ae (o

4. Mirmohammadi S, Mehrparvar A, Soleimani H, Lotfi MH, Akbari H, Heidari N. Musculoskeletal disorders among
video display terminal (VDT) workers comparing with other office workers. Iran Occupational Health. 2010;7(2):5-
11. [Persian]

5. Habibi E, soury S, Abolghasemian M. The effect of three ergonomics intervention on work-related posture and
musculoskeletal disorders in office workers (computer users) Gas Company of Isfahan. J Educ Health Promot. 2015;
4: 65. [Persian]

6. Azari GR, Davuian-Talab AH. Comparison of Burnout and Musculoskeletal Disorders among Computer Users and
Office Workers. Archives of Rehabilitation. 2012;12(0):38-46. [Persian]

7. Rafieepour A, Rafieepour E, Sadeghian M. Effectiveness of ergonomics training in decreasing the risk of
musculoskeletal disorders based on rapid upper limb assessment among computer operators. Journal of Ergonomics.
2015;3(1):25-32.

8. Anareh Z, ZohoorAlinia Z. Musculoskeletal Disorders among Computer Operators: a study in one of the
governmental organizations in Kerman city, Iran. Health and Development Journal. 2016;5(3):216-25. [Persian]

9. Vahdatpour B, Bozorgi M, Taheri MR. Investigating Musculoskeletal Discomforts and their Relation to Workplace
Ergonomic Conditions among Computer Office Workers at Alzahra Hospital, Isfahan, Iran. JPMRE. 2019;1(2):52-8.
10. Gerr F, Marcus M, Ensor C, Kleinbaum D, Cohen S, Edwards A, et al. A prospective study of computer users: I.
Study design and incidence of musculoskeletal symptoms and disorders. American journal of industrial medicine.

2002;41(4):221-35.

11. Koley S, Chawla J, Sandhu J. Hand grip strength: An assessment criteria of upper extremity musculoskeletal
disorders in Indian collegiate computer users. lbnosina Journal of Medicine and Biomedical Sciences.
2010;2(05):198-204.

12. Rostamzadeh S, Saremi M, Tabatabaei S. Normative hand grip strength and prediction models for Iranian office
employees. Work. 2019;62(2):233-41.

13. Nair PM, Nambiar VK, Verma S, Ravindra S. Correlation between Hand Grip Strength and Duration in Computer
Operators. Indian Journal of Physiotherapy & Occupational Therapy. 2012;6(4):137-141.

14. Maleki-Ghahfarokhi A, Dianat I, Feizi H, Asghari -Jafarabadi M. Influences of gender, hand dominance, and
anthropometric characteristics on different types of pinch strength: A partial least squares (PLS) approach. Applied
Ergonomics. 2019;79:9-16.

15. Lo VE-W, Chao S-M, Tu H-H. Normative hand strength of healthcare industry workers in central Taiwan.
International Journal of Environmental Research and Public Health. 2021;18(1):187.

16. Mohammadian M, Choobineh A, Haghdoost AA, Hashemi Nejad N. Investigation of grip and pinch strengths in
Iranian adults and their correlated anthropometric and demographic factors. Work. 2016;53(2):429-37.

17. El-gohary TM, Abd Elkader SM, Al-shengiti AM, Ibrahim MI. Assessment of hand-grip and key-pinch strength at
three arm positions among healthy college students: Dominant versus non-dominant hand. Journal of Taibah
University Medical Sciences. 2019;14(6):566-71.

18. Shetty M, Balasundaran S, Mullerpatan R. Grip and pinch strength: Reference values for children and adolescents
from India. Journal of Pediatric Rehabilitation Medicine. 2019;12(3):255-62.

19. Pieterse S, Manandhar M, Ismail S. The association between nutritional status and handgrip strength in older
Rwandan refugees. European Journal of Clinical Nutrition. 2002;56(10):933-9.

20. Alahmari K, Kakaraparthi V, Reddy R, Silvian PS, Ahmad I, Rengaramanujam K. Percentage Difference of Hand
Dimensions and their Correlation with Hand Grip and Pinch Strength among Schoolchildren in Saudi Arabia.
Nigerian Journal of Clinical Practice. 2019;22(10):1356-64.

21. Abbott JH, Patla CE, Jensen RH. The initial effects of an elbow mobilization with movement technique on grip
strength in subjects with lateral epicondylalgia. Manual Therapy. 2001;6(3):163-9.

22. Kaérkkainen M, Rikkonen T, Kroger H, Sirola J, Tuppurainen M, Salovaara K, et al. Physical tests for patient
selection for bone mineral density measurements in postmenopausal women. Bone. 2009;44(4):660-5.

23. Di Monaco M, Di Monaco R, Manca M, Cavanna A. Handgrip strength is an independent predictor of distal
radius bone mineral density in postmenopausal women. Clinical rheumatology. 2000;19:473-6.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4579772/
http://dx.doi.org/10.18502/tkj.v15i1.12976
https://tkj.ssu.ac.ir/article-1-1234-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/tKj.v15i1.12976 |

OHl5e g (s dul> oz YOR

Investigating the impact of demographic factors and working with computers
on the hand grip and pinch strength of office workers

Hosseini MHY", Sharifzadeh GH R?, Akbari A®

! Department of Occupational Health and Safety Engineering, School of Health, Social Determinants of Health
Research Center, Birjand University of Medical Sciences, Birjand, Iran

2 Department of Epidemiology and Biostatistics, School of Health, Social Determinants of Health Research Center,
Birjand University of Medical Sciences, Birjand, Iran

¥ School of Health, Social Determinants of Health Research Center, Birjand University of Medical Sciences, Birjand,
Iran

Abstract

Introduction: In office tasks, pinch gripping of tools such as pen, paper, mouse, and keys are required during
most working hours. This study aimed to determine the effect of demographic factors and working with a
computer on office workers' hand grip and pinch strength.

Materials and Methods: In this cross-sectional analytical study, after recording the demographic
characteristics, the hand grip and pinch strength of 174 employees of 20 offices of Birjand city with at least 3
hours of daily computer work was measured using a Jamar hand dynamometer and Saehan pinch gauge. The
data were analyzed by SPSS statistical software version 16. In addition to descriptive statistics, ANOVA,
independent t-test, and Pearson correlation coefficient were used.

Results: The mean and standard deviation related to the age of the subjects were 37.5 + 7.15 and 13 + 7.35
years. The relationship between the hand grip and pinch strength with the variables of sex, height, weight,
and Handedness (except the tip of the males) was significant (P<0.05), but with the variables of BMI, work
experience, and age (except palmar of the dominant hand) was not significant. Computer work duration
significantly affected the dominant hand's grip strength and both hands' palmar and tip pinch (P<0.05).

Conclusion: The results of this study show the effect of computer work duration on reducing office workers'
hand grip and pinch strength. Therefore, it is recommended to apply ergonomic principles to maintain hand
grip and pinch strength of computer users.
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