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ABSTRACT

Article Info: The aim of this study was to investigate the prevalence and associated factors of
09 Feb 2021 musculoskeletal pain in undergraduate students of Engineering and Humanities Faculties of Arak Uni-
30 May 2021 © versity in 1397-98.

0102021 This cross-sectional study of 464 students (humanities, 169 and engineering, 295
© people) with mean age (20.56+1.51 years), Body Mass Index (22.2943.35 kg/m?)). Was done at the under-
graduate level of Arak University in the 2018-2019 years. Nordic questionnaire to assess musculoskeletal
pain during the last 7 days, 12 months as well as functional disorders during the last 12 months in the
neck, shoulders, wrists and hands, back, lower back, pelvis, thighs, legs and ankles were examined.
This study was approved by the Ethics Committee of Research Projects of Hamadan
University (Code: IR.BASU.REC.1398.013).
GESTIE The highest prevalence of musculoskeletal pain was in the spine (63.4%) which is in the back

Keywords: (27.6%), neck (23.5%) and then shoulders (21.8%), respectively. In software and chemical engineering,
Musculoskeletal neck, shoulder, wrist, and hand pain were most common due to computer work and study time per day.
Pain, Undergraduate Back and lower back pain were very common in psychology and Quranic sciences due to inactivity and
Students, Faculty © increasing Waist-Hip ratio.

of Engineering and Musculoskeletal pain is one of the most serious problems in some fields of study in colleges,
Humanities © which can be found to reduce the complications by finding the causative factors and educating students.

individuals of all ages, genders, and social and demo-
graphic backgrounds [4] and causes long-term disability,

1. Introduction reduced productivity, reduced quality of life, and reduced

level of students’ education [5, 6]. Computer users, fe-
n recent years, musculoskeletal pain male gender, irregular physical activity, psychological
has emerged as a public health problem $tress, and mental $tress are highly prevalent among peo-
among students, with a prevalence rang- ple with musculoskeletal pain [8]. Therefore, this recent

ing from 32.9% to 89.3% in different parts of the world $tudy aimed to investigate musculoskeletal pain among
[7]. The etiology of musculoskeletal pain is multifactorial $tudents of the fields of study of humanities and technical-

in all societies, and occupations with risk factors are more engineering faculties of Arak University and the risk fac-
common [2]. Musculoskeletal pain can commonly affect tors related to their study.
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2. Materials & Methods

This cross-sectional study was conducted among 464
undergraduate students (227 males & 237 females) study-
ing in the faculties of humanities and engineering of Arak
University in 2019. All participants were aged between 18
and 22 years. The study participants were assessed using
a standard Nordic Musculoskeletal Questionnaire (NMQ)
that included general and specific sections. The first part
examined the demographic variables of the participants
(age, gender, Body Mass Index (BMI), faculty and field
of study, academic year, the duration of study, the user of
computer, & lifestyle). The second part evaluated the par-
ticipants’ musculoskeletal complaints in the neck, back,
shoulder joint, elbow, wrists, and hands, back, buttocks,
knees, ankles, and legs [13]. Each study participant was
requested to indicate the severity of the discomfort during
the last 7 days (the point of the outbreak) and the previous
12 months (outbreak period) for 12 months (musculoskel-
etal disorders Interrupt her daily or require treatment or
medical advice). The analysis of the relationship between
independent variables and musculoskeletal pain, accurate
chi-square or Fisher tests were used if necessary, and data
analysis in SPSS software version 25 with a 95% confi-
dence interval at a significance level of P<0.05.

3. Results

This cross-sectional study was conducted in the facul-
ties of humanities and engineering of Arak University in
2019 in Arak City, Iran. Out of 520 students of Arak Uni-
versity in the two faculties of humanities and engineering,
464 (169 in the faculty of humanities, 295 in the faculty
of engineering) in the first (31.7%), second (30%) years,
third (24.6%) and fourth (13.8%) completed the Nordic
questionnaire. This questionnaire contains sociological
questions (gender, age, marital status), health habits and
questions (weight, height, coffee consumption), smok-
ing, physical activity, duration of cell phone use, medi-
cal diagnosis), academic questions (course, field of study,
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transportation, time of study, sleep, & travel per day), the
duration of computer use, and the weight of bag/backpack
(Table 1).

Among the study participants, 36.4% were affiliated
with the Faculty of Humanities, and 63.6% were af-
filiated with the Faculty of Engineering, who from the
first (31.7%), second (30%), third (24.6%), and fourth
(13.8%). Of these, 51.1% were women, 48.9% were men
with an average age of 20.56 years and a BMI of 22.9
kg/m?>. Moreover, 71.3% had healthy BMI, and 20% pre-
sented overweight and obesity.

As per Table 2, the results of this study indicated the
highest prevalence of musculoskeletal pain in the last 12
months in the Faculty of Humanities in the lumbar region
(36.1%) and engineering (22.7%) than in the region. The
neck was 33.1% and 18%, respectively.

4. Discussion & Conclusion

Musculoskeletal pain is among the most fundamental
and costly problems among students that may affect their
future Jobs. Therefore, few studies have been conduct-
ed to identify its causes, especially in Iran. The highest
prevalence of musculoskeletal pain in the last seven days
and 12 months was among students in the spine (43.7%),
especially in the lower back (19.8%) and neck (15.3%).
We agreed with research such as Perno et al. and neck
with 38.1%, 36.8%, 34.6%, and 31.8% had the highest
prevalence. According to the present study results, the up-
per back and neck area are also considered at-risk areas
that should be paid more attention to these areas. Accord-
ing to a study in China, the prevalence of musculoskel-
etal disorders was 67.6%, mainly occurring in the lower
back, neck, and shoulders [17]. Improper posture, obe-
sity, sedentary lifestyle, and decreased physical activity
were associated with a high risk of low back pain [18].
Prolonged sitting may also cause prolonged static muscle
contraction increased pressure on the intervertebral discs,
and tension on ligaments and muscles [ 19, 20]. Our study

Table 1. The demographic characteristics of students of the humanities faculties and engineering of Arak University

Characteristic Min. Max. Mean1SD
Age (y) 18 28.0 20.56+1.51
Weight (kg) 37 120.0 65.89+12.8
Height (cm) 140 200.0 171.57+9.67
BMI (Kg/m?) 14.53 35.83 22.29+3.35
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Table 2. The prevalence of musculoskeletal pain and dysfunction according to body areas

No. (%)
Musculoskeletal Pain

The Prevalence of Functional Im-

Variables Pr(t;v: :,2;: € (Z;er‘:;i:;i) pairment
12 Months
Humanities F. Engineering F. Humanities F. Engineering F. Humanities F. Engineering F.
(n=169) (n=295) (n=169) (n=295) (n=169) (n=295)
Neck pain 39(23.1) 32(10.8) 56(33.1) 53(18) 12(7.1) 9(3.1)
Shoulder pain 30(17.8) 37(12.5) 44(26) 57(20.4) 9(5.4) 18(6.1)
Elbow pain 4(2.4) 10(3.4) 8(4.8) 12(4) 4(2.4) 5(1.6)
Wrist and Hand pain 19(11.3) 24(8.2) 25(14.8) 41(13.9) 7(4.2) 12(4)
Upper Back pain 20(11.8) 20(6.8) 29(17.2) 28(9.5) 6(3.6) 5(1.7)
Lower Back pain 53(31.4) 39(13.2) 61(36.1) 67(22.7) 16(9.5) 21(7.1)
Thigh pain 14(8.3) 12(4.1) 18(10.7) 20(6.8) 4(2.4) 5(1.7)
Knee pain 30(17.8) 24(8.1) 42(24.9) 35(11.9) 7(4.1) 16(5.4)
Leg and Ankle pain 10(5.9) 13(4.4) 16(9.5) 27(9.2) 7(4.1) 7(2.4)
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has limitations: a small sample that can only examine a
limited population and age range. But we recommend

training programs, motivational workshops, and annual We would like to thank all the valuable students and
medical examinations for students to assess and manage professors who helped us in this study at the Faculty of
their current health problems. The side effects of work- Humanities and Engineering of Arak University.

ing with computers and the Internet and other symptoms
such as behavior and lack of sleep are also significant be-
cause their frequency affects the subjects’ lifestyles [24].
It is suggested to study the prevalence of musculoskeletal
pain and associated factors in other fields in university un-
dergraduate courses and compare it with recent research.
As a result, he taught ergonomic points according to the
causes of these musculoskeletal pains.

Ethical Considerations

The Ethics Committee of Hamadan University ap-
proved this research (Code: IR. BASU.REC.1398.013).

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

The authors declared no conflicts of interest.

Shahrjerdi Sh. Musculoskeletal Pain in Students. JAMS. 2021; 24(4):482-495. 484



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1

%!L;aﬁf#a&w:dm

¥ oylods YF 0590 NFee LT gy

‘ M“ 93.14"3.0

oW (1D (SIS (gl g3 Was JUSCwl (5103 )3 o o Jolgs g Egad ow s
IAY-AA Jlo ;5 ST, olEasils Sl ke

22 ed iggd®

'O‘ﬁ‘ s&.ﬂ)‘ “SU ol sils “5‘:’})3 f}l& oaSLls ‘gs‘?’})j gul.’...fawu.i 9 639]%% o,; A

S

* 000

5 omntige 8 slo oatls gt 15 (Ao SISl (slasy olyd Jlge 5 52 (gt e (ol i
el YAY-AA Ly ST oSl Sl pole

o 25 b (8 YA guign (53 3 55 VP gl psle) sy YT (55, gy (oot axline () ESVEISPRES
s Js 4 ST oSl alid S aake 13 (aipoyio 2 o9k YYIYAEYIYA) iy o098 Lasils o(Jlu Y/OFEV/BY)
033lgd 39y i b 4o  Dlae SISl God o (i3l (gl S8,195 el o 53 .8, plonil civgy Jas 4 Jardo VYAV-9A
O oS (Cudy oCuns gro g Cawd il (0 )5 (s 10 atdidF ols 003lgs b 1 (60, Shoe SIS rioren g 4535 ol
N (gu ol a9y 5 Lo

IR.BASU. : i3 08) ol 0 any g gucts g o olKitils  sidinghy slogybo DI dipeS Jrusgs dnfllaa oyl
(REC.1398.013

05 (80,0 YYIP) 1uS 15 5 434S 39y (duoyd PYIF) )b gt 10 Mae Sl slos )0 goudd oy yuten; XY
lesse g bl IS Cde a0 gand susiigen 5 38005 SBALE, 13 ol (1o yd YVA) il upas g (s y YYIB)
S, )0 oS g culy o,s ol |) Sand ( ilen S § Cuwd g (Al (0,5 o, g, 40 adlllas
ogs 1395 31 (Wb Eoed 5l ol 4y K5 195 Card G5Bl 9 (S S0 e 410 1B pole 5 suliais,

ey 518y 1 45 o looaSasls 5 o (slodity 5y SISt 31559 3 (o2 (oDl ISl slos o WIS
a3l e o 51 (o3 (B s (RIS 10 il o ligmitdls (Bigal 5 o eusiSln!

sl Sl
WA cyoge V1
Voo ol3,5 -4

1Fee p

:lmjl,..\.;.lf

Sl glos >
Olgzedils o Dlae
ouSutls o galiis IS

pole 5 (mige (B0
s

has SISl slaoys Y] ans o &) (5 5lom (o0 Ll
dabl, wwhlae asle o 3l Glasb o a5 cal go,0

*»

Aol

Alg5 g0 8,8 4T 50 0929 4 ddlate )] 45 olia b g lgseind
Sl (glas yo 098 dloml crae g Solesucn Vo U
%3Wsw,ﬁ)oo|}|,c~»law)@@m

ol (el Slel cdes Jalse 51 (S oy ol

ORlS 4 Al o oS i (S0 CepdeST (25" (6590 02
sJlo 10 [0 ] Wil yomie 55 gl Cuass phaw
Cullage JSie S5 plge 4 (Db (SUS sladys ¢
Ot O B liee o5 00k jall Jlgmiils e (sages

29 9 48hidnugi glo )05 ) (yaje (Mie AUl glas )
IV sl oads )58 585 G Jawgs 6585 gz yo 3l dmwg Jl>
shele wiz adls> don 0 Dlae SISl glas o (559l
Sz 2, 292y Jlas (slo)giS ol o o5 Jélie g
03,5 ol IS a5 b oy 03l
OS5I 53 0 a3 4y g wimd oo (3155, (Dlae IS
IV] Gl 5 3o 3 i yle>
035 by glailaio  srdge Ojgo &y ALl oo 10,0
g o Jaiie (6,500 4y (S5 310y0 gl Cunsgogd olov)
9 085S &0 49,0 JalBll Ties g sl oals

1 gt 0 anns 93
PSRN

'@35)5 ‘5‘“13":’%‘.?‘“] 9 63,.'%}35 05; ‘6‘:’).)5 P,lﬁ sasuisls s&_ﬂ)‘ olKisls “5‘)‘ :‘SJU\J

+AA (A7) YEIVYFAY :oils
shahrjerdi.shahnaz@gmail.com :aclils/,



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1
http://orcid.org/
0000-0002-5289-1090

=W Sy pole olf.:.’:bd:eu

L azdlas ay Lo b 0o,5 alab |y ol 0103, (slocdlad (Dlae
o oS5 5l tms ALoalidly Lntal s (50 (S, 0500
stlay b )15l oS98 Aali sy il (2l 59, les 4o
Olnl 5 a8 )98 adbigian s 2Lk 5 2ly) [VF] 092 2L

LV0] sl s 35911 5 g S0 9 g Jansgs

o (bt Sl VNS 90 300 (s kit &
ISl SV | ety i yn g o Sl peaogs
5245 S8 el jlepEaS 8 b plos 4y Dlae
aipej (nl 53 J3e8 HB (bl 9 25 b e (slodali s, 5l
Oy Aali s 3 yal 40 0 oolisiwl (g leblogs ogu 4y ol
lione 4ol £ 4y oy 03 (ZSUbCupmer Sloogas: u)y
Ok 3590 (198l 10 350 9929 pus b 3929 9 o (S
DS o0 )8

A 00ld s o Bl (gl b 5l Aali s s (Slg5omo g Blaal
anllla ;0 S 1ol o dy dalllas 40 8 1 5l LB cols,
sloglo 5l aslllas 550 (lgzeddls (izras .09 ailidbogls 5
sy pole sladid, 5l Sl pole 0aSisls 12 0 ez U Jol
3 gigen 535 oSl 5 (1,3 psle 5 ol uliaily,
e « SlSo 8 0 sond (ouigen Slge (cwiigo sladtd
o 999> Al sy oSS (gl 3dgy (lyes 9 58l
s 03l S FALS S Wb 4y audo

e nlenz ey 3 o5 oS Sl Laasli sy
[sazee ooy dgiae Cledbl a0 il &jgo 4o A
Bgd oSS Sledbl o] B o atulgs Banses s
Guyb jl eadasle pd 05 1 b aslas 3,k 5l beols
Cornoz Joldh (5l rita b S40)98 3 il dali w2 2L
3,0 L ilgs soaS lolge 95,0 b dag o ol 8l slosx] 5Ll
IVF] o 6)516‘“'? il o|)a.m

6l Al s s 5l eolazl b ailalST ol 33 51
Sy Slesde aslllae S aio)S ol el Bolad job 4
4o gl Aabiphuyy b plol bty (2l (Shs)l
4 .ad 2ol (L8 Slalllae oS L g 4 abogy e YI5u
il ,ea LT ledlbl a5 0 ools ylielsl Bases
ié}.o g &ilo anles Kiwgss L jo cilel &0 45 9 004
2 ) 5 oLyl Cugn g oo colainl §aams Slaal 4l
@05 Ojao 4 dwlid ojled ol walgss w8 gley alade
A 00l Lol st 5

“\":‘LSA C))Uéﬁ Gl.o‘ ébu -h.u}j: ools (5)3T¢‘°"? L;’s)

Jo 0 (ulid )5 alaio lhgomdils Jolds 0959 (slojlne

O O (odigee (538 9 (Sl ple (slooaSasls o Juass
330,58 s aallae 5 b, b 48 alle YY 1 1A

9 Pz dile poe Jold adlllas Sl 79,5 lojlens

F oylos YF 0530 Fee Ul gy

Col yuitio loz alizes laciond o ao o AYY L YY/A
Codlad pae c&ife iz «ailly o)l asile oo ,2516 . [V]
Ol 3 Vb £t b (29 Lad g Sy, oyl epliie (S

JA] cal ol | o Ls.:")La.c Lsdi“" slas I L ol )§|

Olaie 4y Dlae SIS slooys lie aalllas S jo
P o) Y 390> 9805w 3l am Al sows Cdle (pego
Olaz S5 YA+ (5LLS) g5 kgl o [A] w155 o YLuS 5
Iy Sl Mlae glas o ka5l oyglice Jluw )0 (ls>gi o
22 53 Sy VWY 0ga> 0j9liia fjee nl 4 aam3 00 (5155
IV o] el o> s

291 (llgz g5 Canmazr 10 LIS Sl 51 (S 80,508
G Y/ (o aVle 050 005 £oud a5 a0 o0 Lt Slalllas
a5 Sllszgs [IV] Cunl Ciglise Slozgi (4590 ;0 do o B«
oo 3308 (P S Sy (JLaS ) 55 Al 99508
coyoye 3y0,0S a3 Ml Jloso! oz 4y dzgi b [VY] cisun
Olya8 et aS SMlae SIS SS9 5l e oo
g 429,5 5u2 0,35 o L3l

Hhas Sl glas o diwe jo Slalllae yul LI o
M)@Luujwjjls‘a&&amk}am)é
e Gl siles,S gy 1) 5 L dadye (sl yeS18
Ohazedls fu SMas LISl (Gao )0 (gury g igh
(Wi Ls..a 9 LssLm.:‘ f}lﬁ- Slrousasls sM 6[&4..“..5)
M‘LQO]Mﬂbﬁf‘su)jlsb&g‘)jd‘)‘om‘é

W b9, 9 130

lin s3ls T (0 o b 5 ] aslse o
Sl pole (slaoasiasls ;o ()5 YTV 50,0 YYY) owlil IS
& Jyideo VYAY-AA Lo jo ST olStils susiigeo 35
s Syt B0AS TS 1 plod .ol 00 plonil divgy Jumazs
Sy 3l oolil by o0, o3l aisgs Ju YY VA
S (NMQ) Soo)98 (Hlae SISl 8 jlasbewl el i 5
o (ol edg polatSl g (cages 23 90 Jald

wile) GEALSES o (FSliCuner gl piie Jol 5w
) Joad Jore 0aS2s 5 (S w55 g iz (o
oolazul oy o caslllan ey oo o domaze s o Loaxs
SLISS pgd G 1 9 A gyt (g (S35 Sms el
o @)l lls Jabe ity o035 (g o (e (SIS
SEALSES 12 5laly 5 g sy ol a5 b o
[IV] s b))

ALBdS 39y Cuip b 40 4 ol alwles saiSeS W o
Lm‘s’;")l.: Sl 9 (g0 059) 535 ole oo)‘lso 9(ggus alais)
Sl LS Jle lgie ag) amo Lid ole 0o3lgs o 1,

Ul gl g3 (e (ISl (a3 13 ol o JalS 9 £l oyt 5952 pAerd St

\t\4



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

\ e)l.o..':: Y¥ 0,99 NFee obi 9 yhe0

ﬁb‘é&ﬁf#o&mw

Syl olKizils JPRCT Pt PY ‘54....»‘ f}.l.: lrousiails lgmiils e bdcares Olasin ) Jousr

(wwo)3) dlass Claswin gue-
YYV(FARR) 3o
u
YYV(0Y/Y) o)
¥+ (NF) £Y
TVVVY) b
u.;..\g b),‘:‘ ua&lu‘i
AF(A) oy
/) g
VPA(YS/Y) Sl pls
sl
Yaa(sY/5) it B
VYY) Jl
war) P9
(shead Jlo
VIF(YS/S) pgw
FE(WIA) oles
Slure Bl ootk S5Ls
Y+ /05 £V/0) o
SOIAAENY/A oi
Wy/avEa/sy a8
YYIVALYIYD S 09 yasla

eSS

il

bl pale sloaSlasls o oS oo e alade dslllas oyl o
P IVAY-N Lo Jlo jo ST olKasls gwaige S8 g
STl ol&asls (gozetils OV + a5l oy plowil STl yod
AVPR) i FPY cwaige o8 g Sludl pole ousSidls g0 jo
45 ((owiigee (S8 0SS 10 485 YAD ¢ Glusil pale suSiiils 5o
paw (o0 Y'+) pgo (duo 0 YY) Jol loas sl L 5o
S0,95 dali sy 45 (o> VYA) plez 5 (aoyd YEIP)
S liddnals Y5 (ol aS” dali gy oyl ilosls Feuly
«0139) eodlos DYl ¢ hole o Jol coundg gy iCamnniz)
Obey e gy Codlad (llso OB pas g (0543 5l ooliul g 03
SeadlST Wlgan 5 (K3 raseds col poir (al5 51 oolizu
OLA} Ode “,:LQS 9 L‘.!U 4.1.:...05 sM 43...‘2‘:) 6f): sO)BQ)
039 9 4k, sl eslimul (loj ke 5 (G, 58 ha 9 Clgs- caalllas
Aidgy Sy oS/ aS

Al o Ku8,,00 StuSd jf ool Sdlae UKl glacaw]
GDLAG Gﬂi..:‘ s )lgcz.hl.ic‘siL’z.?d 9 ‘5‘535 s ‘oL\J‘soo S
o8 9 onotinl (Gedyel 5 jedalS GealgSiul) (sol; ke
lole o 5-lddnal (5l yuitio 5| chmogs (Lol 3Gl aisgs
6‘;3 M)nb 9 LS"SIJS W) fL"ul stli&.:‘é lSLbﬁ"’:“’ 9 CAA)LJ
Shre Blyzil g (1 SKiheo a5 I 50 e dslors b psin o
&by 5)eolanl ylog Cove cdalllas el ¢ y59 €08 ¢ yus (51

gy ylaj e g e ylej e U

(S 008 (asld o drasd Jlo iz aile gla e
35 gl oS 5l oolaul colod g Sl aliwsg g3 luass Al
9,5 905" y9031 5l ool b Laosls (g5 Jlo i daalre
y99oxe (385 sloyee;l 5l Dlae SISl glas o by Jiue
lmosls Jolox g 4 5265 g b osliisl po3l 90 53 5280 IS
L oo yo 0 loebsl alold S L YO aseus SPSS Jlidl 6 5 o
b axs S L s P<e /e gkl (5 lolins plan

Ul lageadls 13 (e (K] (U3 13 ol ot JalS 9 Eaund oyt - 5952 D Siderd



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

S S pae ol w\%&
4 F oylos YF 0530 Fee Ul gy

VAR
Slgo (owiigo
by g JAR
74
o
. Ol
3T &b .
2
1.8 /A%

o

S oS85 gusige o 0aSils Cilises SloALE, 15 0uiiSES b gmetils ld fiee ) yygead

S pele
L 1Y¥
1.6 918 pole
Ol
ALd

o

STl ol&ails  glusl pale oaSiasls (alises glaadsy 15 saiSeS 14 lgmedils Jlold ol5e ¥ y3 9008

o

S oSS siige 536 5 sl pole looaStils chliseo said, o LBl 5 cy9 el Sgld Y sroa

Ul gl g3 (e (ISl (a3 13 ol o JalS 9 £l oyt 5952 pAerd St



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

F oylous Y 0550 1Fer (b g 0

gbvéaﬁf,i;quu

STl olRils pwaige (28 9 Slusl psle (sroaSiasls Hlgmmtils o SMlae ISl (las ;s g9 ¥ Jguor

(0w y3) a3 &l has SISl > somd
YaO(v51d) >
5
Y+1(VY/0) b
YEY(YAY) »
il
V=) (YV/A) b
FFFAQ/Y) »» .
&)
Y (F1Y) ok
YAAA/A) »
e geo / Cusd
F5(VFIY) b
F-Y(AVIY) »»
) ob )
YYS(VY/Y) »
st
WA(YV/S) b
FYS@V/A) »
ob g ok
YANY) b
YAV(AY/Y) »
o
YY(V5/0) o
FY(R-IY) »
bl g/ L
FY(R/Y) b

eSS

Ol A2l (S o0 odaliie Voojleds Jouz jo (izren
Sl (Dae (5lod,d Eondh (e 4 Sl (i a3y
o5 4l o Jludl pale casiasly o atids ole oojlgs 4o
Aol 10 s 9 (20 )0 YY) cwdige (33 9 (Quo o YY)
PIRWIR PAPIWIRN o VARSI VRN 5

1P a5 0gd 00030 ¥ g ) o)l pglal o puismen

53 (A0 YP) 425 FF « gludl psle oaSiiils ;o (aus o YF/Y)
i pale (Ao YYIV) ,ai Feclgll 5 (515 pole aii
Mbd‘uu).;’ LY ‘saauu‘j) 4.:..5) 3o (M)é a‘/‘“) ).ﬂ.: Ab 9
S oSy jo (aoys PYTP) ,a3 YAD Ladsls feuly SO0 )98
Al 50 (Queyd YY/P) Ha5 A9 oS wio,S O b cwiige
YR SHle (owtige (Ao yd YY) Jai Ae ¢ ol qwidige
VIN) 55 YV ool pae (gudigee (auoyd YIA) 43 YY o lidle s
By (g (M)o O/N) ).n.: VY 9 @Luo PP (A.o)é

b ol yo eaisseS b ol bl gSlliciaes Clasise
Jesz cnl ;0 a5 jebilen .l oael V ojleds Jgaz o
hazedils aoyd YEIT laoaisS S 18 (3l g0 csalie
edige (18 0uSLls 3l aus yd FYIF 5 Sl pele oaSiasls 5
pow (duoyd Y+) pgd d(ausyd YY) Jgl (dpass Jlu oS
OVY ol 31yl 51 .58gs (o )3 VYTA) p ez 9 (duoyo YY/P)
g Jlo YIOF cpws nle b 0 pe auoys TN 5 oo
Oized g Moy yeie p PS5l YYIA (G dg5 (sl
Slil oo 0 Yo g grb Sy 0055 asli oyl ss s VY
azdls Bl 5 039

U'.’.‘ Azsﬁch.:..\S‘SA odalie Y O)Lc.:) J3d> 3 AS)}JGQLQ.Q
4 Sl Dlae glad o gauds 1y ydon aS ols Las g’y
il (e, YY/B) (43,5 (o yd YYIF) 108 4l )0 s 3
VEIY) lacws g Cawd geo ooy VPI7) gl g (o yo YV/A)
O3 (M)é \Y/Yl) Ca.&g‘ 9 (M)o

Ul lageadls 13 (e (K] (U3 13 ol ot JalS 9 Eaund oyt - 5952 D Siderd



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

ST Sy pode oL Ao

F oylos YF 0530 Fee Ul gy

ON > le a4z g b 00, Slee Pl g Dae SISl slas yo £o0i ¥ Jguo

SISl SHas ST IS
(sl 85319) (55 5o SIS £ount olo 833195 Somd 39 CARA Eoad
YOV R I PSSy S W P S we o 4

(n=y42) (n=4#4) (n=y40) (n=1#4) (n=y40) (n=1#4)

3 W of o8 Y ¥ .
(82 p2 YY) (80 ¥/Y) (1a2p> VA) (80 p> YYTY) (Mop> V+/A) (e p YY/Y) F

A a ' ¥ Y A s
(sap> #1Y) (30,0 0/%) (8 ¥+/¥) (0 ¥%) (8o VY/0) (82 YYIA)

5 ¥ WY A ye ¥ s
(8a0y> VIF) (2o p ¥/¥) (8aop> ¥) (oy> ¥IA) (1o p YI¥) (a0y> Y/I¥) &)

WY Y A Yo vy " I 200 | o
(8o ¥) (8o ¥1Y) (o VY7 (8op3 YF/A) (8o NIY) (8o YY) =

5 5 YA Ya v- v. .
(82p> V) (Aop V/5) (Ao /) (8ay WVIY) (Mo p SIN) (3o 1V/A) =

vy \ld Y ) ¥4 oy
(%22 ¥/Y) (Mop> /0) (Mo > YYIY) (8o p> Y5IY) (8ap VYY) (Mo p YV/F) »

5 ¥ v A W W et sl
(82> VIV) (Mo YIF) (0,3 #IA) (8oyd V1Y) (e ¥1Y) (8apd AIY) A

\$ v ¥ fY vy Y. w
(saoy> O/F) (3op §1Y) (e VY1) (8a0p> Y¥/R) (Mo AY) (80p> YWIA) i

\ \4 Yy e W K lals 2o / Lals
(8o /%) (80> ¥1Y) (80> UY) (805> ) (3o T/%) (8oy> 0/3) i@l

o
G (e oy 4 a5 D ojled Jga 0 yuizmen 301 Frsly S5 595 Al sty g g iy S5,

bl pale (slaocasiasls calises gladiis ) o  SHlae Sl
LgL’m)a‘o.s?, 3las ésﬁsa:Mumchh\b‘éﬁ: ww PELYS s 5 e gono33,5 3,5 gt o e 215l el
wiile Sludl pole glaats, 15 105 9 (3,5 )3 (e S - P
5 olaais Y il Lt Jol Jlw 50 o3 VAIY g 0o 10 YYIA (o 5 g Sy 1y yicdions
2 Satid) & Cod 15 psle 5 Sl eenliBoly vqny ey lass Ll wiog 08,8 GhlsT 1, e
Callad e ailgs oo 01 J¥ 51 (50 o el jrti (quiige
4 S (0oyd YYIA) gauis b laasds, ol jo a5 adly Soy
Olias als (aus yd BVA) gwdige (28 ouSiiils glaasd,

O 3l 9giee oualine Foojlad Jouz jo a5 jebiles

Creogas 30 (Ao )0 VF/Q) Cty 9 (auoyo YOIT) aild (asyo
o ylo 1y gards g s lwass Jlu

Shsmtils (Loass Jlo bl 3 iliien oo 15 Dhas Sl 513y gaud e F Joir

e Jls
Hhas Sl s,

P Py 93 Jo!

\37A% ARTA\ A yv/ia oS

oIy yolf /¥ Y\Y nasls

WY A\ A <IN s g Cuwd geo
f VA ) Wis ey

\lald YA/IA YNA yaly »S

e y+/o #10 v/o gy,

sy W Wo Y Wl 5 b geo

rliady 15 gl 3 (AS GASu! (5103 3 oy JolgS 9 Egund (g3 52050 2 e Sutesd Fa.



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

\ e)l.o.&;': Y¥ 0,99 NFee obi 9 yhe0

ﬁblé&ﬁfshe&wbdqw

STl olRails pwaige (28 5 Slusl pgle sasiails aliseo glaass, o SMae SISl glas ) goud 5o b Jguor

hmads s,
o % s . Yy o -a . A -~ lh
sl gl il S crond g Sdlay  Phle g,
(n=¥¥) (n=Ad) (n=v4) (n=24) (n=Y#)
A \Z)) /Y voly ¥IA S
WF yv Yoy Yoy Yy aasls
A W WA Va/y aly s g Cauwd geo
/o VeIV siy VEIY ¥y culy
Y./¥ \a/id yeI¥ yols Y&/ S
Iy N4 vis A MA b
W b/ W WA s o gl g

o

P i (B g Sl pole ousiadls g3 o oulid)lS
Oy aSles i )5 S0 VTAV-AA e o ST olKasls
oy OV (Lo YY B YA ) Jls ¥ Fasses s
393 4y yuy gl |y ausps FAR 5 j13s (ligmetils |,
0948 L8 uarn b gomiils Cilole 4y dzgi . aiogy sols plais
Cedlad (Ao yd AY/Y) lilss 5 eolitul pas (aus s FYIY)

Aisls oI55y (o FPIA) plaie S

VI 59y 8 celo Jloz 5l jien aalllas Gloj (uSiles
VEIY) 595 5o celw Slaz ailly sl oolaiwl Kl ((auoyo
B (doy VYD) 39, yo sl jloz «lys liae (oo
Doy oo (S 5 TS VIR gl 3 Lot
a5 (doyd YYIY) addo YA« U #v n 59y 50 delgcd,
ool olSsils 4 (23, (slp JAigJes by (i
53 092 (0o YOIY) saed ile g (ST g (Moo FPY)
Golows a5 055,5 Jlabbl ligomiils s jo AY/F cadls 3550
WSS o5 ooliinl gl bl 5l so e FYIY g Wil sols
G5 9 (o NA) Gl 5 SlBg8 slaplusl gla Souslis
45 391 (slins sl lon €98 02y (003 Y1) 089 3
Obzdils aoyd VY ( Suy eg8 asles Jlas 5l asols (158
B 5 Qs Gl 0g)S p0 dops Vo ok () Ol &
A gaiai b

LLBIS 59, a3 (e (S (gloo y3 Eord (2 b

4>l 40 05943 (o0 FYTY) ooy (ygoan 40 yligzeials (yus
aaslss oy 51 s 9 (Mo VOIY) 0,5 (duoys VAA) yoS
Slo3 )0 ol yien (Ao yd VV/F) lagily 5 (aoyo VF/F)
5w 50 ligzrdils (ro aBAS ole 003lgd o (e SIS
)5 (2 )3 YVIF) yaS auli 43 053945 (o 0 FY/F) o o0
V£19) lagil; g (duoys YVA) ladilis )] 51 s g (oo YYIO)

e g 00 Ll lidl 4y Wil sa el et ST A0 2o
orizeed 0y o |y Bl 5 (g Rl Eged dmetipe g oad
i 0098 sl yiali8l aS 0gd oo caaline ¥ o )leds yaal o
pole oSty (glaand; oy (1,3 pale g Slagll slaass 5
(gwiie (S8 oaSaily gladid) 0 Sl 4ty 9 Sl

sl YL

py <l sl oWl 5L SMae ISl glas e
P a8 o alfl g o> 5l i 5 51 o a5 el lagpe
oy az STl oo Gl L oyl g o plovil 157
Ot (92 9 43R e oulasl S 5l (5o (e S
Wil Jlas a1y lay T Jad sanT sl 45 coul lgomils
ool T e C Uit g il o oy 4o oSl lalllae
] 48,8

[y Dae SISl ooy | oY o Jol> hagss
bl pale slroasliils jo calises (sloaid ) bgiils
silizee Jalse Sl jo Mae SISl slos s .09 o San o
Jelse yuizmon ol sle iz J)le 4y aS 09 g0 ol
has Sl oy 595 Eacly oS (Sl 9 (S 528 o
i b canliol orgy Jold digde bl iyt b
o S5 b (ordge ) o038 ol cide (b (it
ol 6,55 S o 55 53505 Jasl e oo 5 595 il
&l &S Cunl [ SdS IS S SHhae Sl (slas o
SUppansilSe 3590 50 (6 iy Slidoss gyl (layd g aeseds
aig3p golamdl i 5l g Coul 5l 0590 (ae 5 (535 10 (s
3,15 (6 ke

-

ahio o Gl glaais, jo sotils AT asdllas ol 4o

Ul lageadls 13 (e (K] (U3 13 ol ot JalS 9 Eaund oyt - 5952 D Siderd



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

=S Sy pols olTis Ao

Bl 55 Dl 392055 5118 3l anle @e o (rrizeon
LYF] 0,58 oo 3l 5

oot 1y e Sl slasys @Yl gord ! anlllne
elmosSiids Lt gladit 0 paolid IS alaie lsmitils
Gl 3| g 3 45 ol (5 ndign (58 5 (o e
syl 4 g Sl ouiS 55 (0,5 9 o5 Al alor ey
o)l cpizen 300 3l oy (o g Ky g0
O3 ol 9 bl ot gso il i 5] (SeagisS )|
I ol Jlo o a5 (Glus 05 )8 phgmadls LS
S 8ok st el i 5 (Pl LSl
sl ba, ool 3l dalllan Sy 39 pll o3¥ ol LT
aS oad asedie g ol lAS 000,05 leyd (gl alie
LYO] ol 50 0y0 s als o by o3

S35 4o

4>l jo HDlac SISl gboyo 4y le oo anlllas oyl
9 3k aalllas iee cle @y Joas Jol slaglo 3 35
Al gl yo e Cpmizron 99,5 0Ll Clial (gl yoxugy
SoCds fime 125 92 yuban poes glaJls j3 yaF 5 4l
JSIY W AR IRICIE EN N
L 0342 ).L:.t.s 4.:.3.:

Sl (523 (pdin (VL E50d 41 4295 by gy cnl o
PR P g e B sledih) o (Hlas
g walss polaislog)S yo (sl ooleing o)l

9 (hae (Sl (5o a0 995 o0 gy Heiven
olfiils ol 15" abolio yo S0 slaasi) o1y ol o Julae

4 (550 Mgty 05 duglie p3l Ghagh b g oy
Joloe 4y azgi b as” coul sl ol plonil vy al> 1o 1o g5 o0
SeegisS )l slaSal, Mac ISl slooys suisSslx|

Ll ui:}yo]

S clia e

aieS 4o IR.BASU.REC.1398.013 o,Leis 4y 53 IS 05
ol 00 33 loes o8y igh sl b S

5145 0 gl il STyl olSils sy 75k 5 Allis oy
el 0 o Cglom ST olStils 3,1

F oylos YF 0530 Fee Ul gy

209 o ubls.o..bjyﬁ Qsbe ‘sgl.buﬁ.bs}l lJ as 03¢ (MJQ

WS s o b dad po dllie YY (s 0 b jo Loy
GYer) Jlo jl SBBgs plail jo I8 51 ol Dae oSl
9 Cosd o edild iy (S92l o A lnl 0 V4N -
oy YV/A g aoyo YEIF cauo ) YEIA caoyo YNV L (0,8
ik olaisl 09 a1y £aud lie oy i

38 0055 9 Sudy (SB9d 4>l pl> dslllae s el
4255 Conot] 45 Wigd o0 igume Jlad (Syne 1 (ol 552
(on yd dallae G GBeb wmd oo LSy o 5l (g el 4
5O it &S 041 o yd VP Dlae SISl SIS g4
gy sy [VV] ol go &) baaills 9 10,5 oS5 3blis
Pl b 35 g Sollad 20lS g 52505 Bl spnlish
529395 )1 s e Vg s [YA] 395 ol o 343 05 (Y
CMSe (glyy Sl oo SO a5 dro o i s S
sl yoS 548 aloz 3l Das SISl

WY Ghlew 53 3,5,68 sl ) il )5 (s 5 Gl
3oy FF 108,8 105 sl gl Lpoll y3.038,8 b3 b £O
YD 15 g el oz §f i 45 o b3S VDU o,)lS 5
Ay G Az Oyl sl 00l ooyl Sl s ) sy do g0
e Yo (it .ol (oo FY) ol dslllae axis 4
e Eaa Neb Solin Lpbdl cel cod (Koo
glabl) 59, G35 5 (slospes e sloSiuns (59, 128 2l
[V Y+] 255 boazeale

ad pleil (6 )l38ls 4 o5 8 S yo Kolkata jo alice asalliae
Yl 0 Comex woy Ae o1y SMae ISl @Dle oS
IV ol lis gliow glaphasl 4y couns SlBg8 pladl 4o 0>
oS Lal cppaas 040 105" g aild 9 (0,5 0,0 (iul;dl azgie Lo
oy 457 0l 8l o e bl cdls s go 8)0 (oS
4 G o 7S 3,0 liae Gwizmen 5 09 35 (B )
6.“15...;‘ EWOLESIYY] ol ool cavsils @YL} LS)lS x>
gy edpdd Gy 5L gl a8 55 5L das ye (Dlde
IVY] e o‘J..o..as k53‘3) |)‘u.u)..“..»| 9 ‘5)|)SK QlSP ‘Wl;.nls

Wiged cdigad () 45 318 3929 Lo dnlllan jo Hlacusgaxe
699an (Jw il § Conaz Wiy oo daidd 45 Coul (SoS
9 el b oai] (slaciyyy (slp aduan Lol i uSate |,
D90l (Sloaaliys 0035 o0 dnogh Al dnsler ki 2y lg5 o0
2 Slagils sl ¥l (S anlao g o505 sloolS S
Logsye a5 Ll lad tlagy SIS te S a5 3yl
39 e eCnnl L luwaed 4y 4

Olalllas scsyinl o bl b 5 (2)lse Coonl 4 4z L

2 e 93 8 50 olee Gl (bl 9,90 50 (5500 S
Dol oo duogl caline Jelie 5 alide uw sleeg,S

Ul gl g3 (e (ISl (a3 13 ol o JalS 9 £l oyt 5952 pAerd St

fay



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

.-

¥ oylods YF 0590 NFee LT gy

D5 3929 dalllas ol zlis o oxdlio slias digSun

P

Lo aS” juil )5 ylobiwl 9 lgoetils 4 dilosas (5 )\Son 3

swdige (8 g Sludl pale oaSlisly jo aslllas oyl ploxil o,
o235 b il y (6, STl olKils

Ul lageadls 13 (e (K] (U3 13 ol ot JalS 9 Eaund oyt - 5952 D Siderd



http://jams.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

ournal of
rak University of Viedical Sciences

References

[1] Salaffi F, De Angelis R, Grassi W. Marche pain prevalence investiga-
tion group (MAPPING) study: Prevalence of musculoskeletal condi-
tions in an ltalian population sample: Results of a regional commu-
nity-based study. I. The MAPPING study. Clin Exp Rheumatol. 2005;
23(6):819-28. [PMID]

[2] Punett L, Wegman DH. Work related musculoskeletal disorders: The
epidemiologic evidence and the debate. J Electromyogr Kinesiol.
2004; 14(1):13-23. [DOI:10.1016/j.jelekin.2003.09.015] [PMID]

[3] Carli G, Suman AL, Biasi G, Marcolongo R. Reactivity to superficial
and deep stimuli in patients with chronic musculoskeletal pain. Pain.
2002; 100(3):259-69 [DOI:10.1016/50304-3959(02)00297-X]

[4] Woolf AD, Vos T, March L. How to measure the impact of musculo-
skeletal conditions. Best Pract Res Clin Rheumatol. 2010; 24(6):723-32.
[DOI:10.1016/j.berh.2010.11.002] [PMID]

[5] Woolf AD, Pfleger B. Burden of major musculoskeletal conditions.
Bull World Health Organ. 2010; 81(9):646-56. [PMCID]

[6] Martimo KP, Shiri R, Miranda H, Ketola R, Varonen H, Viikari-juntura
E. Self-reported productivity loss among workers upper with ex-
tremity disorders. Scand J Work Environ Health. 2009; 35(4):301-8.
[DOI:10.5271/sjweh.1333] [PMID]

[7] Ekpenyong CE, Daniel NE, Aribo EO. Association between academic
stressors, reaction to stress, coping strategies, and musculoskel-
etal disorders among college students. Ethiop J Health Sci. 2013;
23(2):98-112. [PMCID]

[8] Alshagga MA, Nimer AR, Yan LP, Ibrahim IA, Al-Ghamdi SS, Al-Dubai
SA. Prevalence and factors associated with neck, shoulder and low
back pains among medical students in a Malaysian Medical College.
BMC Res Notes. 2013; 6:244. [DOI:10.1186/1756-0500-6-244] [PMID]
[PMCID]

[9] Rhee H, Miles MS, Halpern CT, Holditch-Davis D. Prevalence of re-
current physical symptoms in U.S. adolescents. Pediatr Nurs. 2005;
31(4):314-9. [PMID]

[10] Gunz AC, Canizares M, Mackay C, Badley EM. Magnitude of impact
and healthcare use for musculoskeletal disorders in the paediatric:
A population-based study. BMC Musculoskelet Disord. 2012; 13:98.
[DOI:10.1186/1471-2474-13-98] [PMID] [PMCID]

[11] Kjaer P, Wedderkopp N, Korsholm L, Leboeuf-Yde C. Prevalence and
tracking of back pain from childhood to adolescence. BMC Muscu-
loskelet Disord. 2011; 12:98. [DOI:10.1186/1471-2474-12-98] [PMID]
[PMCID]

[12] Brattberg G. Do pain problems in young school children persist into
early adulthood? A 13-year follow-up. Eur J Pain. 2004; 8(3):187-99.
[DOI:10.1016/j.ejpain.2003.08.001] [PMID]

[13] Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Biering-Sgrensen F,
Andersson G, et al. Standardised Nordic questionnaires for the analy-
sis of musculoskeletal symptoms. Appl Ergon. 1987; 18(3):233-7.
[DOI:10.1016/0003-6870(87)90010-X]

[14] Crawford JO. The nordic musculoskeletal questionnaire. Occup
Med. 2007; 57(4):300-1. [DOI:10.1093/occmed/kgm036]

[15] Choobineh A, Lahmi M, Shahnavaz H, Khani Jahani R, Hoseini M.
Musculoskeletal symptoms as related to ergonomic factors in Iranian
hand-woven carpet industry and general guidelines for workstation
design. Int J Occup Saf Ergon. 2004; 10(2):157-68. [DOI:10.1080/1080
3548.2004.11076604] [PMID]

October & November 2021. Vol 24. Issue 4

[16] Takala EP, Pehkonen I, Forsman M, Hansson GA, Mathiassen SE,
Neumann WP, et al. Systematic evaluation of observational methods
assessing biomechanical exposures at work. Scand J Work Environ
Health. 2010; 36(1):3-24. [DOI:10.5271/sjweh.2876] [PMID]

[17] Smith DR, Wei N, Ishitake T, Wang RS. Musculoskeletal disorders
among Chinese medical students. Kurume Med J. 2005; 52(4):139-46.
[DOI:10.2739/kurumemed;.52.139] [PMID]

[18] Jones GT, Macfarlane GJ. Epidemiology of low back pain in children
and adolescents. Arch Dis Child. 2005; 90(3):312-6. [DOI:10.1136/
adc.2004.056812] [PMID] [PMCID]

[19] Khan MY, Siddiqui MA. Prevalence of low back pain in computer
users. Med Sci Q. 2005; 21(2):159-63. http://citeseerx.ist.psu.edu/
viewdoc/download?doi=10.1.1.563.2746&rep=rep1&type=pdf

[20] Janwantanakul P, Pensri P, Jiamjarasrangsri V, Sinsongsook T. Preva-
lence of self reported musculoskeletal symptoms among office
workers. Occup Med (Lond). 2008; 58(6):436-8. [DOI:10.1093/occ-
med/kqn072] [PMID]

[21] Basu R, Dasgupta A, Ghosal G. Musculo skeletal disorders among
video display terminal users: A Cross sectional study in a software
company, Kolkata. J Clin Diagn Res. 2014; 8(12):JC01-4. [DOI:10.7860/
JCDR/2014/9480.5252] [PMID] [PMCID]

[22] Cho CY, Hwang YS, Cherng RJ. Musculoskeletal symptoms and
associated risk factors among office workers with high workload
computer use. J Manipulative Physiol Ther. 2012; 35(7):534-40.
[DOI:10.1016/j.jmpt.2012.07.004] [PMID]

[23] Pourmahabadian M, Azam K. Evaluation of risk factors associated
with work-related musculoskeletal disorders of upper limbs extrem-
ity among press workers. Pak J Med Sci. 2006; 22(4):379-84. https://
pesquisa.bvsalud.org/portal/resource/pt/emr-80131

[24] Jomoah IM. Work-related health disorders among Saudi
computer users. ScientificWorldJournal. 2014; 2014:723280.
[DOI:10.1155/2014/723280] [PMID] [PMCID]

[25] Dogan SK, Tur BS, Kurtais Y, Atay MB. Comparison of three different
approaches in the treatment of chronic low back pain. Clin Rheu-
matol. 2008; 27(7):873-81. [DOI:10.1007/s10067-007-0815-7] [PMID]

Shahrjerdi Sh. Musculoskeletal Pain in Students. JAMS. 2021; 24(4):482-495.



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
file:///M:/Negah%20Publication/Mags/Arak%20University/JAMS/JAMS-V24/JAMS-V24-N4/Word/Re/16396700
https://doi.org/10.1016/j.jelekin.2003.09.015
https://www.ncbi.nlm.nih.gov/pubmed/14759746
https://doi.org/10.1016/S0304-3959(02)00297-X
https://doi.org/10.1016/j.berh.2010.11.002
https://www.ncbi.nlm.nih.gov/pubmed/21665121
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc2572542/
https://doi.org/10.5271/sjweh.1333
https://www.ncbi.nlm.nih.gov/pubmed/19471843
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc3742887/
https://doi.org/10.1186/1756-0500-6-244
https://www.ncbi.nlm.nih.gov/pubmed/23815853
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3733931
file:///M:/Negah%20Publication/Mags/Arak%20University/JAMS/JAMS-V24/JAMS-V24-N4/Word/Re/16229130
https://doi.org/10.1186/1471-2474-13-98
https://www.ncbi.nlm.nih.gov/pubmed/22691633
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3493363
https://doi.org/10.1186/1471-2474-12-98
https://www.ncbi.nlm.nih.gov/pubmed/21575251
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3123615
https://doi.org/10.1016/j.ejpain.2003.08.001
https://www.ncbi.nlm.nih.gov/pubmed/15109969
https://doi.org/10.1016/0003-6870(87)90010-X
https://doi.org/10.1093/occmed/kqm036
https://doi.org/10.1080/10803548.2004.11076604
https://doi.org/10.1080/10803548.2004.11076604
https://www.ncbi.nlm.nih.gov/pubmed/15182472
https://doi.org/10.5271/sjweh.2876
https://www.ncbi.nlm.nih.gov/pubmed/19953213
https://doi.org/10.2739/kurumemedj.52.139
https://www.ncbi.nlm.nih.gov/pubmed/16639985
https://doi.org/10.1136/adc.2004.056812
https://doi.org/10.1136/adc.2004.056812
https://www.ncbi.nlm.nih.gov/pubmed/15723927
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1720304
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.563.2746&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.563.2746&rep=rep1&type=pdf
https://doi.org/10.1093/occmed/kqn072
https://doi.org/10.1093/occmed/kqn072
https://www.ncbi.nlm.nih.gov/pubmed/18544589
https://doi.org/10.7860/JCDR/2014/9480.5252
https://doi.org/10.7860/JCDR/2014/9480.5252
https://www.ncbi.nlm.nih.gov/pubmed/25653971
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4316277
https://doi.org/10.1016/j.jmpt.2012.07.004
https://www.ncbi.nlm.nih.gov/pubmed/22951267
https://pesquisa.bvsalud.org/portal/resource/pt/emr-80131
https://pesquisa.bvsalud.org/portal/resource/pt/emr-80131
https://doi.org/10.1155/2014/723280
https://www.ncbi.nlm.nih.gov/pubmed/25383379
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4213430
https://doi.org/10.1007/s10067-007-0815-7
https://www.ncbi.nlm.nih.gov/pubmed/18188660

This Page Intentionally Left Blank



