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Prevalence and correlation between spinal pain and spinal range of
motion among first year Physical therapy students, Huachiew

Chalermprakiet University, academic year 2015.
Sirinant Channak'*, Yinglak Wirunrattanakij'

Abstract

Spinal pain is the most common problem especially the health sciences student which will
be responsible for rehabilitation of patient’s health problems in the future. They must understand
physical health problems and the chance to develop the musculoskeletal system. Our objectives are
as follows, firstly, to study the prevalence of spinal pain, range of motion and postural analysis.
Secondly, to identify relationships between spinal range of motion and subjectively pain scored in the
first year physical therapy students. One hundred and fourteen, first year physical therapy students
(academic year 2015) at Huachiew Chalermprakiet University were subjectively evaluated pain scored
at neck thoracic and lower back by visual analog scale (VAS), postural analysis by postural analysis grid
chart and pump line. They were assessed spinal range of motion by single/double inclinometer
measurement. The results indicated that most of students had no neck, thoracic and lower back pains
(76.32-55.26%). This study found that the most prevalence of musculoskeletal pain was on neck pain
44.74% mean neck pain 3.34, lower back pain 26.32%, mean back pain 4.37. There were low back pain
26.32% and thoracic pain 23.68% respectively mean thoracic pain 3.81. The spinal range of motion was
limited for neck and thoracic movement but low back movement was normal. However, neck,
thoracic and lower back pain were not correlated with spine range of motion in all directions (p > 0.05).
The postural analysis of students almost was correct posture (average scored 81.67 = no impairment).
In conclusion, most first year physical therapy students had no spine pain and normal posture. Neck
pain is the most common, low back pain and thoracic pain respectively. However, spine pain was not

correlated with spine range of motion in all directions.

Keyword: Spinal pain, Range of motion (ROM), Posture
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(mean + SD)

ﬁé’{’amsmﬁauimmzané’wé’ma (9361) Aearund
Flexion 0 - 4594 55 s40.:‘55 + 8.86 0.22
Extension 0 - 5594 65 S45.54 +9.77 0.47
Left lateral flexion 0 - 40 913 50 ’35.96 + 7.20 0.11
Right lateral flexion 0 - 40 94 50 *36.75 + 7.18 0.17
Left rotation 0-750385 S74.67 + 8.83 0.58
Right rotation 0-751%485 S74.71 +9.74 0.11
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Right lateral flexion 0 - 2584 35 27.99 + 4.98 0.02*
Left rotation 0-5097 557 £ 244 0.00*
Right rotation 0-5897 6.64 + 2.91 0.04*
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lagnunsavinianssumngg 1o

NAFBUNTTWANKIVBITYAlAel &R Kolmogorov-smirnov test, *p< 0.05,

Pyaneda dansndnnadiunavielinisindenisindoulmiveansegndunas,

(13)

2" ed. Saunders. 2010.

MRATIIN1INIwi wuhin@nwlaedulvgjesly
NquYeY correct posture ka¥ no impairment Laen
\ALTBIATUUUTIN 81.67 ATWUY (AZUUL > 55)
(fam15n4ii 3)

33150lNaN15ANEN

1398509 AudNRLSIEIee1n1sUan
LLazﬂé’amiLﬂﬁauimsuaaﬂiz@ﬂé{’wéh TwindAnwn
MR 1 Insfnen 2558 wminende
Fudonadunsuiieshtnuin dndnwlaednlng
lﬂﬁmmsﬂmﬂé”mLﬁaLLazﬂiz@ﬂﬁwﬁa pg9lsAnnu
lunguiinfAnuififonisuaandruidonaznszgn
FuUnde nuln arruveternisuInanunluteede
21n13U70AD 81N15UIANAIAIUENN Laze1n1TUIn
NHIAIUVU HIUAIAU ﬁé’amuwﬁauim%aqmzm

HRRGRN 5’1&50?1"1mm§mﬁ]’m Reese N, Bandy W. Joint Range of Motion and Muscle Length Testing.

Fundsdumouazndsaruuuiinsstanisiedeulm
nnfieseniuluiienyunseandundsdinuulunig
auregluinaeiung wazfidonisiadeulnives
nszgndundsduanslaeiade eglunmsiundlunn
Favnsnsiadoulmn egnslsfiany ldnumnuduiug
TN mmiﬂmﬁ’uﬂﬁamim?’iauimmaamz@ﬂ
dundlunnfienie wazdnfnwintgaindrda
lngdulvagjeglunguves correct posture kaz no
impairment

auiiulein Tnsedsdndnwiinissidanis
Lﬂﬁauiwammﬂsz@nﬁumé’adauﬂa LagnasaIUUU
Tuyndienie sniungunseandunadiuuulunian
mwﬁagﬂumwﬁﬂﬂa A0AAABINUNANITILATIEH
manssimestndnwinguil dwlngidlodunans
AIUNUILAZATUNAY (anterior & posterior view)
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nunsyauUlna (shoulder level) gpatnglavinduuay
AswraIudg (neck lateral view) danuwaizainstou
Tumasunindntos wazarsiiy (forward head)
v3eeglusedu fair posture FhliAANsIIAANTS
waoulmding uenaniniserianisiaasuln
YoInIEgNdUMIIEIuABURAZIaIdINULDI T UNAL
910 TuthagtunguiinGeu dhnuiinginssudiden
Tdaunsnlny uivian peufiamediiinundy uas
msldnudusseznauunnnt 4§l deaide
Fliavianislunisldaudllmungan (poor
posture) Aa Aswzarduninediumin (forward

head) Twariseosnete (round shoulder) uazsnia
nsmela (respiratory function)” wgRnssuwanil
o1vdenaliiinnssiianisiadeulnivesnszgn
FUNRITLAUADLALNAIAIUUUANLT FOAAEDINE
nsdnwluaded Lﬁawmiuﬂq'maqﬁﬂﬁﬂm
MenMUTR 1 uvivendovhiBenauwseiosh
dwlvny (52.63%) finsldiaTesdiolunisieans i
annsvlny lowna Asufiawmesunnnda 3 Flussetu
vimeildlunisldiesessiodoasdulsesidnlng
Aovinila (51.75 %) deeradunudesfivhlaiin
mM3ansndeulmsafinanundnedu

A1599N 2 ANudUTUSIEINeINIsUInkasiden1sndoulmnsegnduna

Pennanisiaaeulmn

r P
fidonnsndeulmnszgndundsdiune (aaen)
Flexion -0.243 0.085
Extension 0.074 0.604
Left lateral flexion 0.155 0.277
Right lateral flexion 0.070 0.624
Left rotation 0.141 0.323
Right rotation 0.030 0.834
fidomsindeulmnszgndundadiuuy (esmn)
Flexion 0.121 0.548
Extension 0.339 0.084
Left lateral flexion 0.078 0.700
Right lateral flexion 0.099 0.624
Left rotation 0.117 0.560
Right rotation 0.193 0.335
N ”EJﬂ']ﬁLﬂ%iﬂWﬂis@ﬂé’uwé’\ﬁdauéw (84F)
Flexion 0.043 0.822
Extension 0.167 0.379
Left lateral flexion 0.049 0.797
Right lateral flexion 0.069 0.717
Left rotation -0.048 0.799
Right rotation -0.085 0.653

*p < 0.05, r = Spearman's rho correlation
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A579ft 3 Snvarn1snswiusediuainaziuy modified New York Posture Rating chart (modified NYPR)

U (508aY)

ANSNTIVI

Correct posture

Fair posture Poor posture

Anterior & Posterior view

- Head line 98 (85.96) 15 (13.15) 1(0.9)

- Shoulder level 43 (37.71) 63 (55.26) 8 (7.01)

. Spine 105 (92.11) 9 (7.89) 0 (0)

- Hip level 69 (60.52) 44 (38.59) 1(0.9)
Lateral view

- Neck 47 (41.22) 62 (54.38) 5(4.38)

- Shoulder 69 (60.52) 42 (36.84) 3(2.63)

- Upper back 79 (69.29) 34 (29.81) 1(0.9)

- Trunk 96 (84.21) 17 (14.91) 1(0.9)

- Abdominal 59 (51.75) 50 (43.85) 5 (4.38)

- Lower back 89 (78.07) 24 (26.05) 1(0.9)
AZLUUIIN 100 AZLLUU (Mmean+SD) 81.67 + 10.12

- Severe impairment (AgWWU 0-39) 0 Au (0)

- Moderate impairment (AzuY 40-55) 5 au (4.4)

- No impairment (Aguu >55) 109 AU (95.6)

- Ideal posture (AgLuw 100) 0 A (0)

INNNTETIIMNNYN omstnndanieuas
nszgndundslutindnwinguiinud daulug/ldd
p1mstinndunilauaznszgndunds uslunguii
pnstanndsiileuaznszgniundanud foinis
ﬂmﬂammﬁqm 44.74% 91n15U1nA01RAs 3.34
5098931A8 UIANAIEINEN 26.32% 91n15UIANAS
druanaedy 4.37 wazUAndsdInu 23.68% 91013
Urandsdiuaaeds 3.81 aud1du denndediv
NANSANWIUI9EIUUDY Kanchanomai waganuglud
A.A. 2012 ﬁv‘l’ﬂmsﬁﬁwmmﬂgﬂﬁaqmmiﬂmﬁnm
nsrANHUNES Tutin@nwiseduuSygy1n3ndnu
wInedeveesy Tulsewelve 91w 2,511 Ay
wu thanwilonisuinaesnndudusunils 22.3%

WADUAUABITIAIULANGISAD D1N1SUIARAIEIUUY
11% uwagansUinnasdiuals 10.7% auariau™
WUREIAUNSANYIYBY Lorusso hazanuglul A.f.
2009 AiFnwAnunlutn@nwiuminetdeninng
1Funauiieesidulsedndiuiu 183 AUNUIN
flnnistinreunds 69%" ag1slsiniy NN
Iumiﬁﬂmv-ﬁ%ﬁlmﬂﬁmmﬂmsﬁﬂmmaq Abledu Way
offei Tl a.a. 2015 fvhdnwludn@nwmeiuia
Fud7 1 Tuuszmanisun wudndn@nwineuna
FuT7 1 Tormsuieandsdruaanniian fo 24 ey
Uravidsduuu 22 au uagilonnsuinaetiosiigaie
21 AU MU 39 Abledu waz Offei ldoSunelii

(%
Y

1 @ a o <y 1
Yraantunisinuanuidetudugisgeudaisnia

J Med Tech Phy Ther x Vol. 29 No. 3 x September - December 2017 275



[~ a ] 1 o A I~
27190 UNAINANNATEA bATNITHID 1 UMIdDLTU
FEYELIAUULTBINTENADU haz130gluvnnied
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s INE1NINNgR"Y BauansnInkan1sAnyAs
dyd" I3 1 a a a 1 I3 gj
1 PAUUFMNNTLTIUNUUNG UN1TERULRELUUUNATI
2198lPNULASIATItEsNIT waranakifadldiiantuns
99 1UNLIFEBUULNWINAUTUNSANYIUEY Abledu
way Offei

dy + a CV= 4 a o dy
ypnINUNsEEsuvRIinAnw luuITe Ll
= 201 U dl 1 > al U L2
JUrunRAasINAU 1.88 Nlansy waAYaNwMLUDa
nserthhuuasnenas (68.42%) dennedna (30.70 %)
waznse1ne (0.88%) MINAINU IINNISNUNIY
IIIUNTTUNUI IvanensAinyniatiuayudn dndn
+| % al L% = d! U dl
vanszsdrdniseu UnAnwndunialudaduides
Ao w ) ~ A o v a v &
Nafyladenisnyinliifneinisvianaiuiionas
nsean Wy Uinae Yinlva Uanndsdiuuu uasuin

17-22

aadIua""? AaunIsAnYIvee Obembe way
Auzlul A.A. 2013 WUl UnAnwszaulSygns
e v + v P ~ A ~ a

NBNLUIFENIYAIULTN TANULFINALLNADINTT
Uiandnailouaznseanadiia 94.1%" FatuNanis
4157997991 9A5TNTT A AUz ludnAnwn

manmindanedfuinminvesnseidInldasudn

17-22 )

annAuly" " ldmsinnain 10% vesimtngsnig®
[ + 1 ) 4
LaTANYENIELUNLALNEEN U ASiduUnsELdY
drnpvdsitods e lnaiaedng mTinaneAIne)
= P v/ [ 1 ' = Id
ioauA1Inen LielianlsInseindesenie waetdu
nsziduuaeain® Wudu wandiluteonugi
dusuinAnwnisnintivaiiisiduiuwinilunis
Jostunisiinenisdinnanuiilouaznsegndumnds
aoluiigaiun1sfinwinisdrdaidenisiadouln
vaansEanduvaslulsiazuTamUI UnAnwdulng
finmsiianisindeulmvesnseandunasadiuneuay
vasduuY uwinsindeulmveiadiuanteglugig
U@ 91AN1SNUNIUITIAUATINANILNNTNITANEN
294 Rudolfsson uazanz Tl a.a. 2011 NANL1LT0S
nsinfidenisidoulmvesnsegndundsdiunsly

yaa [J ! vl !
Q‘V]N@Wﬂﬁiﬂ'ﬁ@ﬂ@ﬁﬂﬂﬁ]u 135 AUNUI Q‘VI‘U'WIFIE)E‘NN&

Tiilnsindoulmvssnszgndundadunsluviaiy
Aswr uazedsveanas lnediduladunndnuney
VBN TINNWITENUI JI5ImNTIReian e
forward head posture FaHavinlALNITINAANIT

(24) 1 ofq11 a0 Y &
FYULAYINUNANTITANWIUBD

dl % 1
wwasuluifanain
Janwantanakul wazame tud A.@. 2009 NENWN
AUYNTVBIBINTUIANAIEIUUY (thoracic pain)
wud Msvihnuegluifuvseseddidudsedn wu
dantheeuiines useuntsde dnnensegndumas

1 [~ o 1 d'd d' Y v 1 a
druvutdudwnianiinisweasululladesniiuni
Wesnseiunsegnalasuilvnseandunasdiu
vudnsedeulmlaiey wagvilmaneinisuala®
WUREIAUNSANYIUDY Briggs uazAmuzlud a.e. 2009
dld U dl dl o Y a U 2
nAnwdadeidseiiinlviine nisuinnsegndunas
druvunuin TudndniSey dnfnwindinisasnne
nszwdiduusedvinlrinisananisiadaulmuss
ﬂis@ﬂﬁuwé’ad'guuuuasﬁﬂﬁlﬁ@mmiﬂmwé’a
druvununla®? genndesiunanIsfnyiasdl
nsnssinvesinAnwaiulngidnwazues forward
head wuriu fatunnamITelunguilnfnwiasil
nlinsdrdefidenisindeulmveinseandunasaiune
% 1 & a0 1 d' 1
WASUSIAIUUY haz/NIadnm1elun1snsavind by
Wingal 1Y forward head posture 8193gLdung
c{' ) = a 1 d' I
PAarsynsanwtasineunanaly Weasaneradu
naudgsninlyiine n1suinnenasnasdIuuL
RIYRIt]
] < a o d'
9g13lsAmy Adenisindeulmivesnsean
dunddiuanslutinfnuilaeindeegluinusiung
YNTIANIS FIUANAIIINNITANYIVBIUIAYY NAUANA
T8 A.e. 2012 wu Nsuaseursatainudusyes
LAy vsensegluvinnmanslanlivinsaus
auasulnisiedauliianas wazyinliminen1suln

Anuu e’

wan1sfnwiasataziiuinnguinfn

o CY en.// dd‘ a LY v a a al a
MEAMNUNUATUUN 1 WMIVeN8emlRe aunsEnNesh
YnsAnwn 2558 TSeudUniay 3-5 U kaznIsiseu
Tuveesaiisewiesrsaiu Tuserinassulutuseu

¢ v a Y = l a
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Ay Wl A.A. 2012 Gamuintunfnwszauusayg)
TutuTgeq wu 9 3 vie U 4 Afinsldnevfiumefidu
UsgdriilonadesriliiAne1nisuinndaduans
nnniindnesuld 17 eauedideinnudiuin
mstimsudadiensuuazliduugihlunisquanuies
Hosu saviudhssYandnwiiimssiianisedenlm
¥9anTEndUNds Ins1zenaidssliiinen1suin
néunilouasnszgndunadls

ogslsfimu nansAnunildwueuduig
5¥171481N15UIAUT NN TEANAUNAINUNFEAS
indeulmuenszgndundsdiune ndsdmuy uay
M&sauaA Sl NIMUTIUITS NS TR LAN
fvanensnwiiiinasinisdaddugidernisuan
wazdrAnnisiadeulmiudnunszgndunds uay
ANBUFINITINIALLNATANIINIBAINUITANUIN
dleenstinanasuaresmnisadeulnaiiuinty
Fagu nsAneves Kim warauzlul 2015 fivinng
Anunlugiflonnisuanmouazirinnisindeuln
999AD (craniovertebral angle) #aIN1IFNVINUI
naun1sSnwmewmaila cervical SNAG 81n15U30AR
anaswaridenisindeulnivesnaiinuiniu®
N15AN®IU8Y Dunning wazAmglul A.f. 2012
finsinuludineinneuuuiBena uaziinsdnin
nsindeulminsegndundsdiune (passive C1-2
rotation range of motion test) ¥&INITFAWINUN
naun1ssnwmewmAtia HVLA thrust manipulation
i upper cervical Wag upper thoracic @11130
anen1sUinlaegeilidudAnana (P<.001) uag

'
a

dinfidunmaefeulmvenseandundsaiuneliogng

(29) S P
UBNATNULIUNTTIANY

Nty Agyneadsirunu
984 Chiradejnant wazamey Tl 2003 ANSANY

TuENTa1N15UIATEIdIUA9995991UU 140 AU

Y

HANSANEINUI N133NBINE lumbar mobilization
#4 2 ngulvialunisannuasiiviidamaiedouln
TaviuiiegsldudAgnieaia (0<0.05)°” agsls
Anu NN TeveInsinwdedudungy
JUasfifiennistanuazmssifnnnsiadeulmuin
s nisunisinwnisaddnuazidnsiunisive
pain Bausneanngusegnslunisinunadsd n
faensUanfiAntu mnUasauiuies o1adinasn
1nANysanlasisg nande eiinenisan
funesinvanidesnisiedoulnluyindivildhiAne ns
AAansiiansiadoulmveinssgnduvdsuiiom
fiflornistan Fennneidn fear-avoidance®™
uAnA191nuISedidunsnsausduiiene
TuthAnwnenmitinduli 1 ynau erafivieiild
91M15U30 (1NN 55%) wazilonstin mniansan
MnAnedslugfifionnisuineglusefu 4.37 - 3.34
210 10 vty werluindnwiifenistan fifies
yneuhtufiinssansedoulmiude ua
g1adumsizengiosndit Yseneunmduiindnu
Fudi 1 FoutrwRanssuures Faasiinis
AINTIN LTU TouTET ToUNSY UAZEUNUINITAIN
Juhliindnundanainndeulmussnszgndunds
faudaziionnistn SawddnannuanisAnwagliny
ANUFNTUSIEnIeINTUInUS N SEANduMAs iU
fidomsindeulmussnszgndundsdiune ndsduuy
uarvdsdauans wiasinisiiseTslunguauiil
o mstauazirianisadeulmiiiedestunisiin
91n15%ialy
suifedidunisfnvusniivinisinun
AeafunisUseifiue1nsuInuinunsegndunds
myinfidemsiadeulnveenszgnduvdne ndsdiu
UULAEVEaIEIUaN MTIATIERNINIsinlulndnw
MBI 1 avivedeiideniumsniesh
wagnaanmsinuluafsiiansnideyauldlums
Tiruwusihuazealdiluwwimslunisdesiueinis
Unndsiilonansegnlunguiindnwisely agils
Ao mninisAneiaserely neauzdited

J Med Tech Phy Ther x Vol. 29 No. 3 x September - December 2017 277



@ 1 = = 1 d'd
ANUWINIT ASENISANYIlUNgUUTEYINTNRULINA
TngjuagAnuludiininidevainvaigunndu 1wy
lunguuesdnfnwiatgdnermiansguain 1y
ARZNYIUNE AMTENNEWNUIU ALILATANITENNE
AMZINFYAIANT AMYAITITUAY AMEINIAIENT
I v A v v P
Judu iielviaseuaquuazquuiliy amileuy
= ' = A ) Ao va
YI9ANULANANUBIAME Anw1INLUelaNvinlmAA
21M15UIANANLHBUAENTEANYTANYITMTRAUNG
sl

ayunansAnen

o = o v & aa = =

UNANYINILAINUIUATUUY 1 UN1SANYN
2558 unIngdundsadunszinesi dulng
Lafiannisvan nisimdeulmvesnseandunduas
nsnsavingsegluinamiung wazlinuanuduiug
seninensUinkasiidunisiadeulmvensegn
Aunag

AnAnssuUIENA
Nuideluadedld sunisaduayuain
NUANLUNITITEUTEIIT WA 2558 Un1ingldey

q q
v A a

WIdglafunTEiiesh LavaughIdvevaunTYAN

FreIfelunsiiuteyasasidnsnanuiseyniinu

W

flaazamndisemade

1ONA1991989

1. Janwantanakul P, Pensri P, Jiamjarasrangsi W,
Sinsongsook T. Prevalence of self-reported
musculoskeletal symptoms among office
workers. Occup Med (Lond). 2008;58:436-38.

2. Chatchawan U, Puntumetakul R, Peungsuwan
P, Wanpen S, Boonprakob Y, Phadungkit S,
Puntumetakul M. Prevalence of musculoskeletal
symptoms in Khon Kaen University students,
Thailand. J Med Tech Phy Ther. 2013;25(2):
193-7.

278

10.

Abledu JK, Offei EB. Musculoskeletal disorders
among first-year Ghanaian students in a nursing
college. Afr Health Sci. 2015;15(2):444-49.
Dabrowska-Galas M, Plinta R, Dabrowska J,
Skrzypulec-Plinta V. Physical activity in
students of the Medical University of Silesia
in Poland. Phys Ther. 2013;93(3):384-92.
Kanchanomai S, Janwantanakul P, Pensri P,
Jiamjarasrangsi W. Risk factors for the onset
and persistence of neck pain in undergraduate
students: 1-year prospective cohort study.
BMC Public Health. 2011;11:566.
Kanchanomai S, Janwantanakul P,
Jiamiarasrangsi W. One-year incidence and risk
factors of thoracic spine pain in undergraduate
students. J Phys Ther Sci. 2013;25:16-20.
Kanchanomai S, Janwantanakul P, Pensri P,
Jiamjarasrangsi W. A prospective study of
incidence and risk factors for the onset and
persistence of low back pain in Thai university
students. Asia Pac J Public Health. 2015;27(2).
Kanchanomai S, Janwantanakul P, Pensri
P, Jiamjarasrangsi W. Prevalence of and factors
associated with musculoskeletal symptoms
in the spine attributed to computer use in
undergraduate students. Work. 2012;43(4):
497-506.

Woolf AD, Brooks P, Akesson K, Mody GM.
Prevention of musculoskeletal conditions in
the developing world. Best Pract Res Clin
Rheumatol. 2008;22(4):759-72.

Moore KL, Dalley AF, Agur AMR. Clinically
oriented anatomy. 7th ed. Philadelphia:
Lippincott Williams & Wilkin; 2014.

MFASNARANI SN WAz IMUIUR x UN 29 aUUN 3 X Auengy - 51INAN 2560



11.

12.

13.

14.

15.

16.

17.

18.

J Med Tech Phy Ther x Vol. 29 No. 3 x September - December 2017

Hawker GA, Mian S, Kendzerska T, French M.
Measures of adult pain: Visual Analog Scale
for Pain (VAS Pain), Numeric Rating Scale for
Pain (NRS Pain), McGill Pain Questionnaire
(MPQ), Short-Form McGill Pain Questionnaire
(SF-MPQ), Chronic Pain Grade Scale (CPGS),
Short Form-36 Bodily Pain Scale (SF-36 BPS),
and Measure of Intermittent and Constant
Osteoarthritis Pain (ICOAP). Arthritis Care Res
(Hoboken). 2011;63(11):240-52.

Howley E, Franks B. Health fitness instructor’s
handbook. 2™ ed. Champaign, IL: human
Kinetics books, a division of human kinetics
publishers, Inc. 1992.

Reese N, Bandy W. Joint Range of Motion and
Muscle Length Testing. 2™ ed. Saunders. 2010.
Fletcher JP, Bandy WD. Intrarater reliability of
CROM measurement of cervical spine active
range of motion in persons with and without
neck pain. J Orthop Sports Phys Ther.
2008;38(10):640-5.

Jung SI, Lee NK, Kang KW, Kim K| Lee DY. The
effect of smartphone usage time on posture
and respiratory function. J Phys Ther Sci.
2016;28:186-9.

Lorusso A, Bruno S, L’Abbate N. Musculoskel-
etal disorders among university student com-
puter users. Med Lav. 2009;100(1):29-34.
Obembe AO, Johnson OE, Tanimowo TO,
Onigbinde AT, Emechete AA. Musculoskeletal
pain among undergraduate laptop users in a
Nigerian University. J Back Musculoskelet
Rehabil. 2013;26(4):389-95.

Whittfield JK, Legg SJ, Hedderley DI. Schoolbag
weight and musculoskeletal symptoms in
New Zealand secondary schools. Appl Ergon.
2005;36(2):193-8.

19.

20.

21.

22.

23.

24,

25.

26.

Whittfield JK, Legg SJ, Hedderley DI. The
weight and use of schoolbags in New Zealand
secondary schools. Ergonomics. 2001;44(9):
819-24.

van Gent C, Dols JJ, de Rover CM, Hira Sing
RA, de Vet HC. The weight of schoolbags and
the occurrence of neck, shoulder, and back
pain in young adolescents. Spine (Phila Pa
1976). 2003;28(9):916-21.

Dianat I, Sorkhi N, Pourhossein A, Alipour A,
Asghari-Jafarabadi M. Neck, shoulder and low
back pain in secondary schoolchildren in
relation to schoolbag carriage: should the
recommmended weight limits be gender-specific?
Appl Ergon. 2014;45(3): 437-42.

Dockrell S, Simms C, Blake C. Schoolbag
carriage and schoolbag-related musculoskeletal
discomfort among primary school children.
Appl Ergon. 2015;51: 281-90.

Lanka S. Backpacks in children. Journal of
Child Health. 2011;40:1-3.

Rudolfsson T, Bjorklund M, Djupsjdbacka M.
Range of motion in the upper and lower
cervical spine in people with chronic neck
pain. Man Ther. 2012;17(1):53-9.
Janwantanakul P, Pensri P, Jiamjarasrangsi W,
Sinsongsook T. Associations between prevalence
of self-reported musculoskeletal symptoms
of the spine and biopsychosocial factors
among office workers. J Occup Health.
2009;51(2):114-22.

Briggs AM, Bragge P, Smith AJ, Govil D, Straker
LM. Prevalence and associated factors for
thoracic spine pain in the adult working
population: a literature review. J Occup
Health. 2009;51(3):177-92.

279



27.

28.

29.

280

Klinpikul N. Ergonomic Chair. AJNU. 2012;3(2).
156-65.

Kim SY, Kim NS, Kim LJ. Effects of cervical
sustained natural apophyseal glide on
forward head posture and respiratory
function. J Phys Ther Sci. 2015;27(6):1851-4.
Dunning JR, Cleland JA, Waldrop MA, Arnot
CF, Young IA, Turner M, Sigurdsson G. Upper
cervical and upper thoracic thrust manipulation
versus nonthrust mobilization in patients with
mechanical neck pain: a multicenter randomized
clinical trial. J Orthop Sports Phys Ther. 2012;
42(1):5-18.

30. Chiradegjnant A, Maher CG, Latimer J, Stepkovitch

31.

N. Efficacy of “therapist-selected” versus
“randomly selected” mobilisation techniques
for the treatment of low back pain: A
randomised controlled trial. Aust J Physiother.
2003;49(4):233-41.

Dvir Z, Gal-Eshel N, Shamir B, Pevzner E,
Peretz C, Knoller N. Simulated pain and
cervical motion in patients with chronic
disorders of the cervical spine. Pain Res
Manage. 2004;9(3):131-6.

MFASNARANI SN WAz IMUIUR x UN 29 aUUN 3 X Auengy - 51INAN 2560



