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ABSTRACT

Introduction: Using backpacks has arisen complaints regarding musculoskeletal pains among students.
The aim of this study is to investigate the relationship between demographic information and bag weight
with Neck Disability Index (NDI), angles and head and neck postures among students.

Material and Methods: This descriptive-analytical and cross-sectional study was conducted among 80
students who were selected randomly. Demographic information and NDI questionnaires were used for
data collection. The head and neck tilt angles and the amount of change in the forward head posture were
determined using the photogrammetry method and Kinovea software.

Results: A negative and significant correlation was observed between head tilt angle with age (r =-0.27)
and neck tilt angle with body mass index (r =-0.37). Also, a positive and significant correlation was
observed between the amount of change in the forward head posture and body weight (r = 0.24). The
head tilt angle was significantly different in male and female students at different educational levels. NDI
(r=0.23) and neck tilt angle (r = 0.26) also increased significantly with increasing bag weight.
Conclusion: Reviewing the standard weight of bag and changing the lifestyle can play an important role in
improving the head and neck angles and postures.
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1. INTRODUCTION

At different grades of education, the students
use a backpack or bag to carry their books and
belongings. Carrying a backpack causes deviant
posture, neuromuscular skeleton disorders,
shoulder and hand pain. Neck pain is one of the
most common musculoskeletal pains associated
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to carrying a bag. Neck pain usually increases
with age, but today younger patients complain
about this pain more than ever. The weight of an
adult’s head in the normal and vertical position
with the ears aligned with the center of shoulders
is approximately 4.5-5.4 kg. By bending the head
forward, the force on the neck at angles of 15, 30,
45, and 60 degrees increases to 12.3, 18.2, 22.3,
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Fig. 1. Percentage of students based on the weight of the bag carried (n=80)

and 27.3 kg, respectively. The evidence indicates
an increased risk of pain by carrying a bag
weighing more than 15% of body weight. Very
few studies have simultaneously examined the
NDI and different head and neck angles affected
by the demographic information and the weight
of student’s bags. Therefore, this study aims to
investigate the relationship between demographic
information and bag weight with NDI, angles, and
head and neck postures among the students.

2. MATERIAL AND METHODS

This descriptive-analytical and cross-sectional
study was performed on the students. According
to the prevalence of neck discomfort in previous
studies and using the prevalence formula, the
number of samples was estimated to be 66 people.
Due to the willingness of students to participate,
the study was conducted on 80 students who were
randomly selected.

To collect the required information,
demographic information and NDI questionnaires
were completed by the participants as self-reports.

Furthermore, the angles of head tilt and neck
tilt and the amount of changes in the forward head
posture were measured using the photogrammetric
method. The tragus trachea of right ear, right eye
corner, and spine appendage of the C7 vertebra
was first marked to determine the head and neck
postures on the sagittal plane with an anti-allergy
marker. To take pictures to determine the angles,
the digital camera was placed on a tripod at a
distance of 0.8 meters from the person so that the
axis of camera lens can be perpendicular to the
person’s sagittal plane and at a height corresponding
to C7 nut level. The person was asked to close his
eyes, while standing against the wall and gently
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move his head first left and right and then back and
forth. By finding the most comfortable posture,
he felt and announced it immediately. Finally,
in Kinovea software, the desired angles and the
amount of change in the forward head posture were
determined using the prepared photos.

After collecting data, all data were analyzed
using SPSS 23 software. A P-value less than 0.05
was considered statistically significant.

3. RESULTS AND DISCUSSION

Mean bag weight and mean bag weight to body
weight ratio were 2.49 + 1.12 kg and 4.22% + 1.95,
respectively, which was less than the recommended
range.

Information on student bag weight are provided
in Fig. 1.

This study’s findings are as follows:

A negative and significant relationship was
observed between age and head tilt angle (Tablel).
Physical activity decreases with age.

The head tilt angle was significantly different
between girls and boys. Gender can affect the
sitting posture and consequently the head and neck
angles (Tablel).

The relationship between the education level
and head tilt angle was significant (Tablel).
Awareness of ergonomics in older students was
effective to improve the body posture.

A significant and negative relationship was
observed between body mass index and neck tilt
angle (Tablel). People with higher body mass
index had less exercise. Hence, the head and neck
postures were not be appropriate.

The relationship between students’ weight and
the amount of changes in the forward head posture
was positive and significant (Tablel). High weight
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Tablel. Results of examining the relationships between demographic information with angles and head and neck position using rele-
vant tests (n=80)

Pearson and Spearman test ‘

Independent Variable
Dependent Variable Age Weight Body Mass Index
P-value r P-value r P-value r
Head tilt angle 0.02 -0.27 0.54 0.07 0.14 0.17
Neck tilt angle 0.3 0.12 0.08 -0.20 0.00" -0.37
The amount of change of the forward head posture 0.64 -0.05 0.03’ 0.24 0.07 0.21
Kruskal Wallis test
Independent Variable l\ilean Rank (degree) Chi- df P-value
Girls Boys Square
Head tilt angle 44.31 32.60 4.47 1 0.03"
T-test with two independent samples
Mean + SD
Independent Variable (degree or Cm) t df P-value
Girls Boys
Neck tilt angle 48.37+5.17 50.9616.53 1.92 78 0.06
The amount of change of the forward head posture 9.901+2.17 10.7612.61 1.54 78 0.13
Kruskal Wallis test
Mean Rank (degree) Chi-
Independent Variable Bachelor’s Master’s df P-value
PhD Square
degree degree
Head tilt angle 48.38 36.69 23.72 5.89 2 0.05"
F test, one-way analysis of variance or ANOVA
Independent Variable Grade
F df P-value
Neck tilt angle 1.59 0.21
The amount of change of the forward head posture 1.09 0.34
"p<0.05
“p<0.01

and high body mass index increase the risk of
chronic neck pain, and change in the forward head
posture are associated with neck pain.

A positive and significant relationship was
observed between bag weight and neck disability
index. When the bag is heavy, the person tries to
bend forward. This will lead to myofascial pain in
along term.

The relationship between bag weight and
relative bag weight with neck tilt angle was positive
and significant. The weight of bag to be carried and
the method of carrying it affect the body posture.

There was a significant relationship between bag
weight and neck disability index during the study.
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The high weight of bag increases the disability
index of neck, and people with neck discomfort
spend a lot of time studying.

4. CONCLUSIONS

Personal characteristics such as age, weight,
gender, etc. as well as bag weight, are effective in
the incidence of disability and neck problems
in students, even though the ratio of bag weight
to body weight in these students is less than
recommended limit (10% of body weight), using a
bag can lead to the complications and discomfort
in the neck which raises the issue of reviewing the
standard weight of bag.

Journal of Health and Safety at Work 2022; 12(2): 352-366


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 ]

Wey-WoP Oladv 116 gl /P s)laid /1P sla

Cundg g blg) (0 5 (Sgil Lad i b i (59 9 Sudl 5 908 LML (o LU

U 9IS (3 98 (90 5 9 g

T3l o9 S T (S ylg g yo (e B o 051

5&5}5 g;“"f la5l.c oKiils sw‘..\.e‘) PRUEH Y (297 o Olados diweS ‘6‘45)-’ w‘dpf (WS4 .\.J';) GML:.J))IS !

Olrl sz
Q‘).ll 40,19)5 ‘L)”S)B L_é“’)" ﬁel.c oKiils sw‘d.e) PRUSRKY a&‘dﬁ? AM‘A.QA (S 05; Y

s SRS o 3 Sty 0oty 5 Sl e sloiz Jelse Slaghod 5 se slad o cublige (pukige 05,5

Sl oas3B eonsid Sy pole oKl wruilagy saSLasls ¢Sl

VEe o/ VIPY oy ol AP 9/19 8l o A b

oxs =

I ol azdly mol38 (bgmeddls o sitaalsS sleslanul Jdo a4y SDlac- SIS SLISS 595 ol tdoddio
3 o oy 5 U o8 Il L b S 5355 Sl S0 eS| L oy 2l allne o
b oo Olgmdls (e 53 935

5 995 Jlere olol a8 Gligzdils Sl E A (o (el 5 (leli- hogi addllas (nl U g
(NDI) 5,5 Slgilb jasls 9 S8l T 500 Sledbl sladslian 5l plosl ot Gl Solay & jgody
Jizs @3l 5l i 4 S (35 9 918 (39 (g pSejlail slateds . solinl laosls (55lae Cax
o 5 e e Ly o3l S 158le 5 g (6 el Fnd (g, 5l eslital b ad oolital M g (Jgesne
055 (et gl 4y e Cordg S Gliee 9 59,5

0,0 Sl bgzeadls SI7AYIA aiS o Joo |y 2, 5LS Y 5l 5 s ST 5 Gbgaeidls 51720 s asdly
039 (aFLE b (0,5 cord dpgly 9 (1= = /YY) o b o o gl (o idgy Jl59% 0 (095 4l 0 ands
9 Sute (Ko (00 039 b ol 41y Conmdg il (i (9 (1= =2 ITY) I pne 5 (ke (Ko (S
hrazs @blio )3 gy 5 250 (lgrdls G 8y cod gl ires wd osaline (1= +/VF) (gl Sxe
Gl sxo yobods 55 (0= +/YF) 50,5 b dygly o (0= < /YY) (0 5 Jlgil e lis .ils (g o sme cglas Calizes
28l Gl ST 5 il

g5 o (S5 S 53 5t 9 (2 (33 &2 S (339 S il 5 S S bl (59 55 (6,555l 15 S AT

Qb anils (10,5 Slgl (aslis alS uizes § (105 g e Cumdg g blg) Sgutn )0 (coe (RS

szt (5T e po e 50T (U 2L S g iS5 OLelS =

SVArmazyar@quins.ac.ir .35 Jsime odiuw g Sy xS oy #

)5 oyl g Calbrlagy aslilins


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 ]

9 b Sendg 0 JleS R So e 09 (V) 3l
WS 5o )8 Laails 5 e gL, j3 la S oS (5090
@S oS ol Col p,55LS FIO-O/F Ly 5
A5 g 50,8 wo il A8 e o 08 il S
A8 Jas 1y &S i ailsh b oS o5 5l w
PO 2y Sa sl @ e e b
ATV G gaaz 08 gF0 N N ez bl
Wb oo il3dl  SlS YV/Y 5 YY/Y AAY
Sl sl 4 Sl (sl 1 4es 355
TRl S22 9 39800 9lr 4 pu Cumdg 4 ymie (905
OF= 2 Sl Gig oSS T/ e (oolad Condse
o Sles jo Plsl el a5 5,90 o0 8l (F0,5 &l,as
Sydisr (B9y5 9 (mas (Gaem Sl piucn
(oo Mo b (X S Jo Ly ol,31 oy
@S Joz Cewl axlge Mac- SISl piacaws s
Cot gl 4 Al e e le Y LT 008 g
Silw 00,8 1, slog) (sbo po Suud g 220,38 J..;L’
§ i S 3,0 (50,5 4 Mis ol Bl dLac
ol S aes o lis Wil ol Bl 4 i 1) (6 5 g
Ol 0 mwgy P Lald coge Wiy oo (S
OR 039 N S Oy Samd g S (Gj9 99,5 3l
SETCO IRCANT SRR S| - SO P O

oudbdrog jlxe d> .

Mibse plgzails (SMae
g bolosle G o o3 bawg &S abewgar )b Jo
39250 Olallas 5 golasxs .cowl Sglaze ccalizee Cilallas
5 eS|y sriadlsS )b s A el Gleyo 5 el
3 Wlos S anogs o1 1Y+ 5 oy 339 Y ¢
Gld 90 ;8 (59, )9 (pl Sl i a5 ol ool aneS
i ddeS 139,500 Dladllas 31 golass . 5.5 1,8
aiibs oo JeB bl v plsisar Ty 058 oy ()35 71 V0
boye Sy Sl oaimosylas saled .

ol 3 (359 TV0 1 St (59 b ST o

11€0) 9B /P o)ladd /1P sla o5 (iasl g Cublagy aslilod

ohBas g o 8)il6

doddo =

o sl e oo cblla 5 oyt
oolitl (S b igalsS 5l ogs hlug 5 oS
a ohdl b sasie Slexle BYs 5l (SO aiS e
Sole Sl (Dlac - SIS glas s Sy,
OR85 8 a jeeme 1) o (SdqdlsS 5 S eolanl
P oM GRS () aS e bl ren o
Sodise wrge dilyy, slacudld o clicl Cunsg
3 iy g8 5 il ALl ot MLt | g S &5
a5 Gins 5 cllid al s e 3k
VWS o 3ol asgy oyl Eely igdlsS e
SeolS g Cawd g Al (o 50 ( SMac- pwae SIS
>l gy 2 &S el s a4 sa 8 o Ses
592 Ol 3l ladlu )3 (F) d9dgo i il
g dlsS 3l eslil s a4y dlas iS5l cliss
STAD Ly (0) ol azily Ligl3dl lgmils s 4o
b bye 0,0 5 (Sl ailSles )0 olKiils Glgamiils
iy 5 e (D) Wil S il5S |, idgalsS 5l eolizl
3 e 0 s 5,5 08l el Slesl
obgsbwiyobﬁmbdu%rc‘sdob
~ Sl SIS s 2 50 (F) D98 g0 3wl (pe3e
0,0 wedle pyeols Wl bemails o Sdlac
Go,0 3l (So 59,8 90,0 (V) cewl oals (3155 0 5
Ly &S Jox b o 03bie gl i IS
Ol 08 050 il b Yoo . Sl
S adeen S i Solex Olilem oyl Lol sl oo
s Camaz 1+ 5l s (1) S o CulSd 3,8 ol
dloads Jlaw 0,5 50 b aie o LSS Jslas

pole oRals Glgamiils iy ;5 (59,5 3,9 £508
s 1o ol ond somlie YA/ £35Sy,
ol 0390 1¥F Jazs > jo 0l,81 j0 0,5 0,0 4.
S5 g el lS (Sl ol ey 80 oy
Sy 53 i o Slae P 5>

gy Jlosl Gl by o S Jo
Moge bLijl 9,5 0,0 L g O

woy


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 |

e 033 (3130 paAlD b WIS ) § GadlSgss Oilellbl oy bL3))

£y sgedily diledly Joass o5V J8las jog |ls
ALl el B 51 S 659,800 Sls VL o Y
Foeals 5l osliiul oo yie p o S oleS 2VO S 0395
Slagyls Bpan pae g, o Cela ¥l S OB
08 5 e &l 0 ol 052y pas isuell
@l pae (53,5 g Al o (2l dile poe
OS5 9 o a2l o (ST g ol poke slags Lo
(30,8 a4l o Dlae - was SYNS! 4 Myl pae
il pae 55,5 4>l Dbl sl o 4l pus
We5 4 Ml pue (59,5 slao e 4 bgi e OISAS
039 b &S Joo contipdlal alpid b ol St
9298 % je IVl S
S Cuer phgmsils I ggp0 I LS
gz w08 dlbe o5 asbculs, adlhas o
Sledbl slaasliin p lis g Sledbl (s )glaes
(NDI) 0,5 Syl asls 5 Jlgw ¥ b Sl Fg0s
JooSS G215 095 Sjgear BaS S 8 vy
@ @S 099 S s RSl jslaear ad
OMRON Model BE212 Jluzws 955 51 cus
KIA loods Jluzus 35l 5 (HBE-212-EW)
Sl jarls delicws,y .o oolaiul Model DGS
el 595 SlPb bl slr il e 595
doliiions 5 0l oald Jaug 838 casliinw ol
@Il bl s kel hls 5 ailioe sy ol
A5 585 50 5 (2 SISl Db oy ez
e 9 Sl 53 aljy, slocdled 5, » o
SB35 093° Koy 5 M Sl 5,5 ST
ol s ol (7)) sl o0 Cypn /30— [AY )]
005wl (pazd o)l o Cul s Ve
Ooles ((Sasly G5 S ped 0,0 cadlllas plu]
G R 0 el ol S5 (i slac]las
ool JSie oS glabozr LS 290 o0 atulss 358 ]
Loy slogal wp codle WS (o0 rog e |,
O O B (30 o) ho sl lls o 2 @

1- Neck Disability Index
2- Oswestry

POV

S8 o s M0 S e 05s b SdlsS Joo
553 ol Az 45 05 yzmie zagy 50 S 4 lgh o0
Mibes (smdge Sl nogdle laidu plu g (05 50
Gl basye 535 (b e ymwn b g

(Jo 3550 )b jlre ao Slalyll a8 cl ool slpainy
Ob) ln «Sllese 5 Suiglen s slowslss Jdo 4
5,0 Ol @bl jsbaeas (V) all ploye 5l S
locdled I (xpmy b b o T @D 5 09,5
g Jleel Glhls a5 (05 Slgl jaslis 5l go,Sles
Sgud oo oolaiwl sl SV licedsl o LB

3950 5 dawyde S 5l eolaiul J..)L, Sladllas 31 golass
llszsi 5 B50s5 oo o 1, SHlae — Sl S
) ‘w)f ﬁl.’?u‘ 6[.&7‘5“.:)).3 wlﬂa‘ » Ll ‘,\Jloo; 3
ST Gl plgmiils pogaz 5 Olgztdls 350
699950 ey Slalllas ¢ puizman 515 3925 (gOg9ue
Az sblsy 5 505 SlPl aPld lojp (o p &
5 SedlSges bl I e 0,5 5 e Condg
yol> asllas o 1 wlasls,y 538 @S e
LS 0j9 5 Sl g0 Sledlbl o bLS)I (o) 2
O S U0 9 e Sendy g blgy 005 Slpl pals
adlbee Olgamadls

Mooey =
30l 5 gy b 5 il rog asllls
IRQUMS. >l oS L g oKiils eM5] anweS o
olo olose glaml 5l ole ¥ o 4 REC.1399.108
e 4 455 b o plol gty 55, 5 VYA
Oizmen g (V) (g Slalllas )5 (05 (S )6 g0t
Al 359l a5 FF digel Slawd (g Jge,8 3l colaul
S ST 23 5 (ox 395 Sla)loae 4 4z g3 b oS
Olgy Bi> 5l ey &S Wgd aid )5l o (hgaadls |
35 VY slass ) S0 e, HlaSoe slaw @
o] 51 ool wziils 6, Kam a5 Jles a5 1l gzeils
Colgdyd g Wal Bl aslllas & 39,9 by )Lro Jdo 4
ol axdllas 4y o1 3 59,5 (ol Lo il B a5 A+

11€0) oG /P a)ladds /1P sla )5 (iaal g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 ]

i

Ol30 9 (@) (355 s 9 (D) yuw o (Sl ) Cymuni 09203 ) IS
(¥7) (D) ghor 49 o Carudg gk

Slgeo LS aS Jb o al cnlgs 4o 08 51 .(FF) wsl
sl ol |y e g o |, 365 oladia oolia!
e S e g gl & e 9 Sy 5 o
Sl ) a8 (o0 planl &5 (Jndg G FEel)
ool b olgsys (7F) S wdlel alisd olea o
15 Bl ol Ky Tl b 5 edbangs sl S |
ol IS 13dle 3 gl S jolatedy oS
Lol @ o Cumdy ot Oliee g 510550 (sLly;
S sboler ngai jo alol g Llgj behs arss
RAD BV SO GOV RPNV R R B L
Sl Ol 5 @omlS ble s Ky lenS (F) ¥V
g sblss byl g samgs <5 > Jelodga 2
o Soslul o cds 5 Jssb L mh a5 ol
0355 Jlazms b sl easlowss o (b g slay;
9 59 0 9 weee ALY 5 X oo Slatse
O bl (F1) 025 (oo )3 ooliiul 0590 (agisS )|
Sigeil 09,0 2l 5 0= 1A Jl38le 3l Sigas]
(V) sl 0 o3l [AA-+ /2] ]
by 5 Jleys Qi oMbl 5 pslaaz 5 oy
S8le 5l eslawl b atisly slo pxie slaosls o
aosls adS oyl ol s 5 0b cus 2 SPSS 23 (5 Lol
5 ol opitegd (Shenen lagsejl alisas

1- Kinovea

11€0) 9B /P o)ladd /1P sla o5 (iasl g Cublagy aslilod

ohBas g o 8)il6

00 B e 0ped ggerme;s Bl (paT BB 80
Ol doje =Vee g0 ol Slgil g 0g anles
SV Slgil oad (YO TE LYV Ve V) 0gd e
TEV-Ae o LEV-F clagie LYV -F o cciis /.-
0 e (V) o9 oo il o)l oyt TAV-Y w o g gl
Gl iy Sl cammolis sYL Slgl sl
(YO LYY-Y.)

Jo feS (sagee 2l FSH S Wiz w4 L
et 3 o9995 )] ple I eSS (S S
Fomb ablie jo iy 4y 855 ln e <,
el p eans e b 4 G0y g skines
dolidiwp )3 58 i (nl (595 9y SLls) 5 SIPL
28,5 5 g 3,50 Sudl Fo00 leMlb

b 5 @) o oot sbls) pTojlail aizen
J52) D) gl @y Sndg il Bl 5 0) (05
S5l 030l (6 el S48 by, 51 eolizal b ()
DY sl 1 gy ol 0 ol (peSe o
oxte S odily g Sl pia a5l B8
axbo ;3 (35 gy SusBge (10,5 aie sln C7
s IS S el 0 3 b L
Gsayoﬂ 3 C7 oype Joo cpesS elaieds (VA-YD)
g S Zuwly g 0 |y 095 s a0 ¥ aS Al Caules o
oo sloil 13 C7 o g0 cotile B Caand ol |
o540 (5,5 0dl; d.SLsilze.sU (V) s glols S0 )5
C7 aSiyl o g S ,53055 4 A Ygare C7 5 C6
o abi aul ly il s o5 sbay
0duez 53,5 Sl 10 g g o Lil cuiXil g0 a5 Jl> o
a8 awlez 03 5lale )18 A 0e 0 e 93 59 2
GO odly sl o S Blo 1) 0y (0,5 45
ol C6 a5 5y50,0 wils oo B el BB C7
oz (T T 0,500 e (05 Bl Bk
2 Jbezms (90 bl e Holaied uSe 385
s ool S8 038 51 g me /A alold o 5 abian (g9,
Jlezrbe axio 4 @SB (099 3 e & GlaSa
C7 oy )15 odily mhaw b @llas elis)l )3 99,3

WOA


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 |

e 033 (P30 poAlD b AS )y § GadhSges Olclbl By bl3))

G Y Jga 50 abgye slagygesl 3l eslinal b (j0 5
wbﬂ%qsljwdobdw@lﬁ.wlom
e (Khod (S 0395 (@l b 595 b gl
039 b ol 4 p Cundy 1S Gliee G g S
D)1 3975 (5 sre § St (Ko

Obgddls (r 50y o aygly Dl yizman
0593 ool ilizes loans ablis 10 5 ey g 250
Llgy plo jo Lol tael caws 4 o cxe el JSug S
Mg L)) mee aaly 9 Jitee glojiie
s odlie (5!

5005 Sleb parla b s (59 om Lailyy (w2
ol slagygasl el 2 505 5 p Cumg g Ll
wgly 5 005 SlFl parls a5 ol LaS fgmpm s
ol S 55 Gl BIL 6 lo gxe jsboas (40,5 s
Lo (59 & RS O)s S O eOmie il o0
397y G g Cade (Niwa (595 el gl
(Y Jgoz) o)l

2550 Se e b AsS g ow by owyp s

Srall 5 odly Jws,S s ebb a3l egm
logsl b a8, Sy el ly Jodos 5 Jiies diges g0 Lt
328 18 kel Jlos g i g oy 390 (F)
5 esine g lol Lo 51+ /8 5| a8 p e axlllae oy

kasy =

Jols gmals A+ & by DMl aalllas (o) 5o
5 455 330 (XYI0) juy Y8 5 (/PVID) s OF
85 18 Jelos

2O oS ES D hemiily dogi Sledlbl le
Sl 0as &I Jaaz y0 axlllas

PSS Y Sl S S s Olgzmasls 5170
AS 59 4 by oledbl ple 0SS e Jeo> |,
R PR W ‘\3‘)‘ Y Ji“’ )'b ULW‘Q

0955 S5 ot 51 s o Syl oo ¥ S
Apd o slid 1) bgsiils o jo

o Sy g blgs b Sl Fges SleMbl iy Ll

(N=As)axdlao jo cassS Syl )b gomiils 59 ‘505 (o g OleMb! Y oo

YV YOS

VPR ERNY
gol) - £V
Y. /YEAt/ov
YAEFANY
/N EYYAD
OIY EFFIAS
VEAEYYAE
Fa/oEY VY
Vo IYRVAYS
YAZIA
ARV
VVIY

wo9

(JL) o
(o iilu) 05
(p o) 039
(Zyo 0 32 p5lS) (S 0095 (oLl
(P25 9ls) &5 39
O™ 039 4 S (459 Cound
005 Slpl psls
(42)9) yw o 19l
(4259) 505 b g
(o L) glor &)y Comidg pmdd ol o
b, 5
o | ol
SFSO

oo oo

11€0) oG /P a)ladds /1P sla )5 (iaal g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 ]

ohEss g Blyo )3

You
Yoo 4¥/8.
Ae
A
Fe
e 2%
2 3 re YA YA
3 ¥.
¥
Y.
¥ Vs
s s s S8t oeililas <¥ Y/e V- Y/AN >Y/AN
3055 gl S RuST)
Obaiald s 50 (10,5 Jleil ol (Jlglyd woyo Y Sl oul Joo S (439 (wluw! p ybgalile Silglyd oy Y IS
m=A-) (n=A-)

(M=A) abgs yo 39031 5l ooliims! b (33,5 9 yuw Conrudg g b5 b Sl 5 900 SLeMbl (s Jaslyy (ouwy » 5 .Y Jgir

oyl 9 g 1 903

PN 00y Ll 039 o Ay o
r P-value r P-value r P-value
AN SINE -[-Y NN AN ooy s s A1 g3
AR e —JY- < /oA I\ Nis 0955 i 435l
e -V “IY¥ ofeve YA -15¥ ol 4y Camidg pndS (3l o
orally JWug S (yg051
P-value df Chi-Square (4> ,5) Mean rank Qiwly gt
olpso Ol
Aoy ) FIFY P/ Y5 o s 133
o aiged 93 Lt 9030
P-value df t (yo siilw b 4z 50) (ufilo £ jliro I 2l Qg gt
oo Oly
-8 YA VAY FABEYVNY o-/5asior 9955 cad dygl3
NY YA V0¥ AYEaNY (A7 ol 41 s Coardg i 3l a0
ol J WSy S (3905
P-value df Chi-Square (4>,5) Mean rank Ay yuiin
GFS ..\..::,IG..:L;..:;,I: @»M)U
LR Y O/A YYIVY Yr/EQ TAIYA o s A gl
b,k G il yly Judoxi F 39051
P-value df F
AR Y V/04 oé;fs.«-.-.-“-?.s‘}
Ans Y V-4 9'1’4")'“"""‘""5)'“"'"0‘)5‘!"‘
Pl
"p<ei
11€0) 9B /P o)ladd /1P sla o5 (iasl g Cublagy aslilod Wy


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 |

e 033 (P30 poAlD b AS )y § GadhSges Olclbl By bl3))

SLog3T el 1 (53,5 9 yw Sy 9 blg5 9 59,5 (SIPU (el b LS (oo (39 9 G 339 (o Blgy oy S Y Jgu
M=A+) (ygm 3 9 (0 ]

[-f* <IYY 9955 Pt Lasls
e —N\F o e ds gl
[-Y* -Iv§ 9955 i 4395
AN - ol A jw Comdy i (330
S (o (339 dly i
P-Value r
Y A 9055 Pl pas s
SNY SNAYS o s gl
- Y 0055 s 93
[+ Al o 4w Cordg i ol
<0
P

/-4 Y VD 5 S \
A \ 130 I Y
SNE ¥ o100 plal 50,8 wily v
[+ %% ¥ AIEY aslllae f
A ¥ 1Y 5y pos Iy
I¥A f 1A 55 e $
<Y ¥ FIAY s v
Ny ¥ o f Sosl, A
“IVE ) YIVY RV q
vE s YN i s Ve

LD

*? <./

Cou = s o s b pglas 008 Glsb el gl

OleMbl o bl gwyp Baa b asdlas oyl

Llg; (o,5 Syl asls b eSS (59 9 S8l S g0
285 bl lgzmiils (r 50 53,5 9 e Cuxdg g
033 & S (59 o 5xSilee 5 S (G5 (eSlee

Po)

2 )8 35z (gl cire bl Gully Jasg S (905
Qs oJ.(bLm.«o LS)‘égs""'“ .]oLJ)‘ G.lb leu.«?u )_,) ).:Lw
(F Jso2)

11€0) oG /P a)ladds /1P sla )5 (iaal g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 ]

o GVl (lead ablie 10 5 09 o ey ol
Ol 5 5 aex aslllae @i b &5 8l alS
Foml gblie ;0 (15,5 5,0 g4l 5 05 Luljpn 55
Ol Jedo a5 0 YL ablis 5l it (5l sine y5boay
9592 joS seges 2l 9 S SgsS alx Cul (S
gblio ;o i G (39 4 Joo 990 BS (59 Cumnd
U 500 £a0d Gl o 095 a5 0Bl Sl
ol 3 55 0gisS )l ple 5 2T (7)) 55 alys
Sy 50 5 4 oS
sl i pYL ablie Lgmails jo BT e
ST L OV ) axllas s Ll
O 0 s Cold) ol S ol cle aS 0gr ol
@ 399 Sl (995 addllas il ablis lgmasls
GrSRA Slebe lie o SYL i )s 5 oKl

Wil i S8l S ywg

2ol bl Cordg jo
5 Cude bl )| svimolis pol> adllas slaazsl
allas 5 53; 59,5 Sl a5 b &S 35 Josiae
3950 5% ot Jole S (59 5 Ol g sl L5l
Cilpeds 50,5 050 lils ol,8l g wl aislis 0,8 0,0
W0 S o Jeo S @S o0 a8l ol 8l 5l
039 Om &S 0l plis (5 jgeadly aslllas (pizren .
OS5 Sumdy 9 9)00 0929 (558 LS00 59 9 &S
O 5590 Gladdlas o Sl @S 39 il S
Sy 3529 (awgie (Sher S (339 998 Ol
Slplg A (g o slosme LU 55 (ciagly
PRV L SOWR: I L g DY ol las 1y cedles
sl ) as g o8 vl e WS (o0 (a0
ol 055 i |y S 39 il b a5
e s)liBle b Rl SaegVsb jo g4
o syl p (rnb pd slage il g (oLl
) (aer 8L slo0,0) JLdligle 350 5 (95 ol
SR B e o) sl catls walss s &
Sedy OMae (g5, i JLad Jlesl 5 jglisS 655k
59,0 (ool SKs aml o el olyen (0 F
59lise 2579 4 1y 05 4l o dlae Jol pas

11€0) 9B /P o)ladd /1P sla o5 (iasl g Cublagy aslilod

ohBas g o 8)il6

5 p,56kS YNEFANY oy @ asdllas cpl o
FMEWEI PN C ECOUIPLIR W RARPA g B h  FATA
Lol 090> b Sl
3 03y L5 5k ) Kan 5 (5 00> asllas guls

Wiboo yoS Ko Oldllas jo ool cdly polas

bl jo o aly 9 G ol addllae o
allae 5| ol lis L a5 o oanlice o _ins 5 o
Ly oSt ) G a5 50 laddllas S99
auls SMae - SISl SYNS 55 Jole 5 0,0
Cdlad 5 s G &S Tyl L)) oy olas yo !
Ol )l 52 (g ls pre 5 (hie LTl (S5
s Sosd s gals s 4l Ses ol
w3l JIL s 5o L] (g9,Skes

O 90 O )0 e oed dygly asdllae (l o
FoS Glan jo g bl (gl s Dglad ey g 50
Oty ol aslllas S 5 09 Soslhas 5 Gl 25
O 93 Om g D9l d92g pus (e (g

ey ol 3 598 (Sl OB 9l

ok 50 cdnlllae ol wlise Q38,5 ,158 4L
S O30 55 (G2l 99,0 £908 S0 Slallas
Slr See JYs S92 Ol 5l
oz (18l 3)lge cnl Jold Wilgs oo a8l 0l
w5 513 b Cot 1) s Cuxdy Wlgige
OS5 9 o Sandy 9 Llg) 055 et Cumdg &S
S lin] canl e olope (F ol 1S,k
aasl azdls lass 4 cans oYL 050
OlFEEs 53 g5l (lhed 5o (ool (Sgey9m Dl (T
ALl g o3 Lyl Gl (F adl e las!
omod sl)ls 00 b i 5l (g ks 4SS 4y S
Oloye 5l e 0bj 59 9,0 pdisly (O wdbse
o 90 5 Shac- ISl sl ¢ S|
U5 5 o olal s olEEs 5 el Sglite
S (g & S (57008

2gly 5 hraxd ghais (pm bLS)| pol> ey 5

wep


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 |

e 033 (3130 paAlD b WIS ) § GadlSgss Oilellbl oy bL3))

O e g e bl s ol s 5 i ng
Slo Glis (95 ok dygly g 3B S eog S ld

0055 9,0 a4 M 3,8l Koo sladllas pioren .
SR e & S (g5t (S 0398 (a3l )b )
5 ol ailie pol> ogh gl b as cul adils
Sl wglitte (45,9 Sudlad Glime ol (Seon o1 e
oS olab iy i ey oatls b ol sl
Oz w2 03,5 9 e Cumdy Ay g Wil
dgs wlest bl

Olee 9 Glgzsls (59 o LS| aslllas (nl o
@S on g 5 Cude glr 4 e Condg S
5 lohos peizman o oKen 5 Slole L5l aslllas
Jole 93 ()59 9 cebls Slopa pol> addllas b ] (Sen
Wbl o> & o Condy 5 095 )0 jon 5 ot
oapolis 5 5o lasllas mls . W
Vb 09 -(F1) g (edlw SIS L (59 slosine bLS)
3 o3 950 Sy Y (G 0398 el aziys
Ao oo il ¥l 1) 50,5 4l
el Lo 3.5 3,0 b sl

Sllllas 51 gl ozmer 5 addllae cpl o

QG ol oo alox QT 3 aS oLl sezg olacusgase

e g iR )0 Hlszidls o) Ken 4 bled poe
.0)5 O)L.:’)‘ UT m‘)jw ‘)5)5 ‘5LQ)L~’.A

SrS el =
(SN 0398 (APl (g e Hgeed (638 lasuine
397 50 S (g oeies 9 heaxd ghile § Coin
= g Sl Fhe Jligmadls 5 (98 S 5 Sl
Oliszmls (nl 55 G (s & S (59 el aSilog sl
sl 00ldiogs Dgu b clisio g (s 39 4V ¢ 5l S
arl o ol ool s olse Wl oo S ) solicia
655k Coonl alis cpl 48wl axils Jlis 4 0 8
Sty ol 4l nilod s ke |y S 5 bl 35 00
4 bgyo o loans glalis § Sz (o 52 4 LS

ML)‘SQ ).H.ULJij 009.3 (;ub) h_ia.m}

wyp

ol adlae b Glen 5 (Lo G amis
5 dxal> jo Dglas Cde 4y wilgs o oS Og plie
il asdllass g0 (g 03,5

005 Sl a5 S 09 e adlllae cal o
sobolen .clils 0529 (5 o e bLi )l axlllas oK
AL Gl o S 0l g D S S i &S
OhlSes g (J aslllae Gulul 52 g 055 00 95 (Sl
adllas a1y o0k Gloj 95 50 9,0 9 Sl L sl A
0y gty Slalllas 51 Sz (9SG A3l 4 oo
SIPb s i n) s &S 0 o bLS)
Wlod S oy 1y 035

039 Ot G g St bLI )| ol addllas 5o
odalie (30,5 cad agly b &S (o 039 5 S
O35 90 ot (OLSes 5 srer aslllae o 0l
Sl GRIBl On Gis A S G Sams GRISIL

S o )9 i 50 Slllhe izmen
RS WRCH R NTEVIETt W SR\ EE IS
5 Jo> 990 &S (g - 28,5 (9l L e
S 1y o e 429 BB Hsba ol Jex b,
P 033 b kS Jam (00) ansee 5 b
2 el ar gy Caxdy SO obnl cos oy (39 1V -
lals » o)ly jlad &5 (5)9e 5o 33,5 o oo
b peadl o o 0ys AVl Gl g ol
il o g 00,8 ade dibaie Sy (9> 39re
Ol g (V) AS e ool grdge 0,0 9 00,5 o oyl
039 1) ond dpogs a5l 7S 313l &S (59 anlllas
5 olsmils Cusl (e crizman g 00g: gl oy
05,5 oslail ladils (59, 2 o)l JLad b (iigalsS
Ol & Camad iy el yzrmgy 4 yomie 45 aLSl
33,5 o0 48,bSG &0ty A5 Jo

e bl caimolii Lol iagh sloaidl
OOF wed dgly g (S 0098 aFlh (o S
wlie ol ea 5 Jy 5 ohlSes 5 Joblr adllas 09
SV 0 b ) Y oy 005 el canlllas oyl
anlllas gl Condls Lasyo e — ISl

11€0) oG /P a)ladds /1P sla )5 (iaal g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6688-fa.html

REFERENCES

. Panicker RK, Sandesh T. Prevalence of

musculoskeletal pain in school going adolescents
using school bags: A co-relational research. Int J
Rehabil Res. 2014;3(4):1.

. Singh S, Kaushal K, Jasrotia S. Prevalence of

forward head posture and its impact on the
activity of daily living among students of Adesh
University—A  cross-sectional study. Adesh
University Journal of Medical Sciences &
Research. 2020;2(2):99-102.

. 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. Journal of Health and Safety at Work.
2020;10(1):87-95.

. Ellapen TJ, Paul Y, Hammill HV, Swanepoel M.

Altered cervical posture kinematics imposed
by heavy school backpack loading: A literature
synopsis (2009-2019). Afr ] Disabil. 2021;10:687.

. Ibrahim AA, Jayavel A, Suleiman SK, Nuhu JM.

Influence of schoolbag use on musculoskeletal
discomforts among university students.
International Journal of Health Sciences and
Research. 2015;5(5):222e31.

. Davoudian Talab AR, Afshin A, Mahmodi E

Emadi E Akbari FD, Bazdar S. Comparison
of musculoskeletal pain between depressed
and non-depressed industrial workers and
investigation of its influencing factors. Journal
of Health and Safety at Work. 2015;5(4):59-68.

. Sadat BE, Babaei-Ghazani A, Azizi R, Parizad M.

Prevalence and risk factors of neck and shoulder
pain in medical students of Tabriz University
of Medical Sciences. Medical Journal of Tabriz
University of Medical Sciences. 2013;35(3):12-7.

. David D, Giannini C, Chiarelli E, Mohn A. Text

Neck Syndrome in Children and Adolescents. Int
] Environ Res Public Health. 2021;18(4):1565.

. Alshahrani A, Aly SM, Abdrabo MS, Asiri

FY. Impact of smartphone usage on cervical
proprioception and balance in healthy adults.
Biomedical Research 2018;29(12):2547-2552.

11

12

13.

14.

15.

16.

17

18.

19.

20.

21

ohBas g o 8)il6

activities associated with smartphone usage.
The Journal of Korean physical therapy.
2016;28(3):183-8.

. Akshaya R, Mohanraj KG. Knowledge,

perception, and awareness of text neck syndrome
among young adults South Indian population.
Drug invention today. 2019;12(9).

. Vate-U-Lan P. Text neck epidemic: a growing

problem for smart phone users in Thailand. The
Twelfith International Conference on elearning
for Knowledge-Based Society. 2015; 55.1-55.6.
Neupane S, Ali U, Mathew A. Text neck
syndrome-systematic review. Imperial journal
of interdisciplinary research. 2017;3(7):141-8.
Kataria J. Text Neck-Its Effects on Posture.
The International Journal of Creative Research
Thoughts. 2018;6(1):817-9.

Park J, Kim J, Kim J, Kim K, Kim N, Choi
I, et al. The effects of heavy smartphone use
on the cervical angle, pain threshold of neck
muscles and depression. Advanced Science and
Technology Letters. 2015;91(3):12-7.
Al-Gharabawi B. Text Neck Syndrome: A New
Concern for Physical Therapists Worldwide”. EC
Orthopaedics. 2017;8(3):89-91.

. Vijayakumar M, Mujumdar S, Dehadrai A.

Assessment of Co-Morbid Factors Associated
with Text-Neck Syndrome among Mobile Phone
Users. Int J Sci Res Sci Technol. 2018;4(9):38-46.
Salve N, Kumar V. Effectiveness of Pilates exercise
on Neck Pain And Forward Head Posture in
Younger Adults With Text Neck Syndrome: An
Experimental Study. mmcjopt. 2020:1(2):58-70.

Thiyagarajan S, Telegbal SV. Text Neck: Is it a
new term for physiotherapist? Indian Journal of
Medical & Health Sciences. 2015;2(2):119.

Kutty NAM. Text neck: a global epidemic of
the modern era. MOJ Yoga & Physical Therapy.
2019;4(1):14-6.

. Jafari M, Faraji M, Tirgar A, Bijani A, Javanshir

K. The relationship between school bag
characteristics and personal variables with neck
pain among high school students of Babol, Iran.
Archives of Rehabilitation. 2014;15(2):4-11.

Milanese S, Grimmer-Somers K. Backpack

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 ]

10. Lee H-j. Neck pain and functioning in daily 22.

11€0) 9B /P o)ladd /1P sla o5 (iasl g Cublagy aslilod Wi


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 |

e 033 (3130 paAlD b WIS ) § GadlSgss Oilellbl oy bL3))

23.

weight and postural angles in preadolescent
children. Springer; 2010.

Shamsoddini A, Hollisaz M, Hafezi R. Backpack
weight and musculoskeletal symptoms in
secondary school students, Tehran, Iran. Iran J
Public Health. 2010;39(4):120.

24. Alghamdi RS, Nafee HM, El-Sayed A, Alsaadi

25.

SM. A study of school bag weight and back
pain among intermediate female students in
Dammam City, Kingdom of Saudi Arabia. JNEP.
2018;8(12):3.

Balamurugan J. School bags and musculoskeletal
pain among elementary school children
in Chennai city. Int ] Med Sci Clin Invent.
2014;1(6):302-9.

26. Zamanian z, Ghanbari a, Arghavani f

Hasanzadeh j. Determining the Relationship
between Carrying School bags and Busculo
skeletal Pains in 12-15 year old students.
Armaghane Danesh. 2014;19(9):808-816.

27. Park C-j, An D-h. The Effect of the Weight of a

28.

29.

30.

31.

32

Backpack on Craniovertebral Angle and Neck
Muscle Activities on Some University Students.
PTK. 2020;27(1):45-52.

Haselgrove C, Straker L, Smith A, O’Sullivan P,
Perry M, Sloan N. Perceived school bag load,
duration of carriage, and method of transport
to school are associated with spinal pain in
adolescents: an observational study. Australian
Journal of Physiotherapy. 2008;54(3):193-200.
Chansirinukor W, Wilson D, Grimmer K,
Dansie B. Effects of backpacks on students:
measurement of cervical and shoulder
posture. Australian Journal of physiotherapy.
2001;47(2):110-6.

Shah PP, Sheth MS. Correlation of smartphone
use addiction with text neck syndrome and
SMS thumb in physiotherapy students. Int J
Community Med Public Health. 2018;5:2512-6.
Ahmed S, Akter R, Pokhrel N, Samuel AJ.
Prevalence of text neck syndrome and SMS
thumb among smartphone users in college-
going students: a cross-sectional survey study.
Journal of Public Health. 2019:1-6.

. AlAbdulwahab SS, Kachanathu SJ, AlMotairi

weo

33.

34

35.

36.

37.

38

39.

40.

41.

42.

43.

MS. Smartphone use addiction can cause neck
disability. Musculoskeletal care. 2017;15(1):10-2.
Mousavi SJ, Parnianpour M, Montazeri A,
Mehdian H, Karimi A, Abedi M, et al. Translation
and validation study of the Iranian versions of
the Neck Disability Index and the Neck Pain and
Disability Scale. Spine. 2007;32(26):E825-E31.

. Khan AFE, Gillani SFUHS, Khan AF. Are You

Suffering Pain Neck Due to Smart Phone Text
Neck Syndrome. Age. 2018;12(3):1095-1097.
Khruakhorn S, Yaowaluk J, Kanchanomai
S. Effects of self-posture correction exercise
in forward head posture of smartphone
users. Songklanakarin Journal of Science &
Technology. 2020; 43(2):439-447.

Guan X, Fan G, Wu X, Zeng Y, Su H, Gu G,
et al. Photographic measurement of head
and cervical posture when viewing mobile
phone: a pilot study. European Spine Journal.
2015;24(12):2892-8.

Masoumi AS, Akoochakian M. The Effect of
Duration of Smartphone Use on Head and
Shoulders Posture of Young Adults Aged
20-35 Years. Iranian Journal of Ergonomics.
2019;7(2):62-71.

. Golsefidi NR, Hashemi S-AE. Effect of four

Weeks of Corrective Exercises on Forward
Head Angle and Spirometry Parameters of
Female College Students. Scientific Journal Of
Rehabilitation Medicine. 2016;4(4):125-132.
Alison Middleditch M, Jean Oliver M. Functional
anatomy of the spine: Elsevier Health Sciences;
2005.

Rajabi R, Samadi H. Laboratory manual of
predictors of sport injuries among junior soccer
corrective exercise for post graduated students.
Tehran: Tehran University Pub. 2008.

Latif SHA, Kamel RM, Draz AH. Effect
of Smartphone Extensive Usage and
Gender on Cervical angle. Current Science
International.2018;7(4):762-767.

Farhood HE Low back pain in schoolchildren:
the role of school bag weight and carrying way. |
Nat Sci Res. 2013;3(8):156-64.

Taghipour M, Hosseini SR, Pouraria S. The

11€0) oG /P a)ladds /1P sla )5 (iaal g Cublagy aslilnd


https://jhsw.tums.ac.ir/article-1-6688-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-14 ]

44,

45.

46.

47.

48.

Relationship Between Physical Activity and
Balance Control in the Elderly. Salmand:
Iranian Journal of Ageing. 2016;10(4):60-7.
Vafa F, Naser H, Akram Sadat ], Farzaneh Z,
Alireza A. Relationship between Hand Grip
Strength and Functional Disability of the
Elderly Living in Nursing Homes in Kerman,
Southeastern Iran. International Journal of
Occupational Hygiene. 2016;8(1).

Raine S, Twomey LT. Head and shoulder
posture variations in 160 asymptomatic
women and men. ] Phys Med Rehabil. 1997;
78(11):1215-23.

Shan Z, Deng G, Li J, Li Y, Zhang Y, Zhao
Q. How schooling and lifestyle factors effect
neck and shoulder pain? A cross-sectional
survey of adolescents in China. Spine.
2014;39(4):E276-E83.

Mirfarhadi N, Radafshar G, Ghodousian
S, Khoshdel Salakjani M. The Relationship
between Knowledge of Ergonomics and Body
Position during Clinical Procedures among
Dental Students of Guilan University of Medical
Sciences in 2017: A Short Report. Journal of
Rafsanjan University of Medical Sciences.
2021;19(12):1319-28.

Rajabi R, Minoonejad H, Ardakani MK-
Z, Sheikh ZD, Ramezani-Ouzineh M. The
relationship between Craniovertebral (CV)
Angle and neck pain among male and female
students with an emphasis on different
educational levels. Rehabilitation. 2015;16(3).

11€0) 9B /P o)ladd /1P sla o5 (iasl g Cublagy aslilod

49.

50.

51.

52.

53.

54.

ohBas g o 8)il6

Chiu T, Ku W, Lee M, Sum W, Wan M, Wong
C, et al. A study on the prevalence of and
risk factors for neck pain among university
academic staff in Hong Kong. Journal of
occupational rehabilitation. 2002;12(2):77-91.
Chen Y-L, Nguyen H-T, Chen Y. Influence
of school bag loads and carrying methods
on body strain among young male students.
International Journal of Industrial Ergonomics.
2021;82:103095.

Farzan M, Leila V, Touraj Harati K, Mohamad
Ezati A. Work-Related Musculoskeletal Diso-
rders among Administrative Employees of
Kerman University of Medical Sciences.
International Journal of Occupational Hygiene.
2017;8(2).

Kocur P, Tomczak M, Wiernicka M, Goliwgs
M, Lewandowski ], Lochynski D. Relationship
between age, BMI, head posture and superficial
neck muscle stiffness and elasticity in adult
women. Sci Rep. 2019;9(1):1-10.

Mahmoud NE Hassan KA, Abdelmajeed
SE, Moustafa IM, Silva AG. The relationship
between forward head posture and neck pain: a
systematic review and meta-analysis. Curr Rev
Musculoskelet Med. 2019;12(4):562-77.

Nilsen TIL, Holtermann A, Mork PJ. Physical
exercise, body mass index, and risk of chronic
pain in the low back and neck/shoulders:
longitudinal data from the Nord-Trendelag
Health Study. American journal of epidemiology.
2011;174(3):267-73.

| 14%


https://jhsw.tums.ac.ir/article-1-6688-fa.html
http://www.tcpdf.org

