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Abstract

Pain and Muscle Activity of Neck, Shoulder, Upper Back and Arm during Smartphone Use in
Women Aged 18-25 Years Old

Pattariya Intolo?, Natchaya Sirininlakul?, Nattarikan Saksanit®, Pichaya Kongdontree*,

Phimpisut Thuwatorn?

'Faculty of Health Science, Srinakharinwirot University, 2Department of Rehabilitation Medicine, Siriraj
Piyamaharajkarun Hospital, *Physiotherapy Clinic, Huachiew Chalermprakiet University, *Department of Reha-
bilitation Medicine, Ramathibodi Hospital

Adverse health problem of smartphone use has been gradually increased. Prevention of this prob-
lem is essential and urgent. The purpose of this study was to compare the differences of pain and muscle
activity at neck, shoulder, upper back and arm regions after smartphone use for 20 minutes among 3
positions (on the lap level, on the chest level and on the table). Twenty-four asymptomatic females aged
18-25 years old were recruited. The subjects were assigned to use smartphone in random order of 3 posi-
tions. Location and severity of pain were measured by using body pain chart and visual analog scale
(VAS), respectively. Electromyography (EMG) was used to measure muscle activity of cervical erector
spinae (CES), upper trapezius (UT), middle trapezius (MT) and biceps brachii (BB) muscles. The results
showed that 1) After 20 minutes of smartphone use, pain increased significantly (p-value<0.05). 2) Pain
was found apparently, mostly in neck region; participants reported pain in 60 of 72 times, particularly in
the lap position. 3) Pain increased obviously in all positions; however, pain scale did not show any signifi-
cant difference among 3 positions. 4) EMG of CES increased up to 50% of maximum voluntary contraction
(MVC), but there was no significant difference of EMG of CES, UT, and MT among 3 positions. In sum-
mary, smartphone use longer than 20 minutes could lead to muscular pain, particularly neck pain. CES
worked increasingly up to 50% of MVC. Therefore, we would recommend that to prevent the risk of
musculoskeletal problems, smartphone users should avoid using this IT device continually 20 minutes,
especially on the lap.

Keywords: Smartphone, pain, muscle activity

DANAILATLNANS

@ o A A A
2917 smartphone Ifwnaluladindenuiiesiis
I lumnnaNaneLaziwe asnduneldn shwein
W v lranwn e Snviencihae [svus N 39 genn
domslF9u 8e9 N3k smartphone WGulaauatssia
P A 6 4 ~ o |
Waswazinmsmeamsaiinazisaasmunedszano, 982
1% d A 1 °
ruedaalud a6, 20157 ma 15799l @6 2014 w0
1593989819 IDC WUNRLaAa e smartphone 17
I ~ § a R v (2> z
AaNNTUAINT 2013 D95esar 27.67 UDNANT WaNT
1919 mdssme afinuenan lull a6 2011 S lEanw
N X =2 o A ~ ~ o
smartphone WNsNZUNISasay 100 WaSouauy
1
% 2001
o a j %% a 6 @

nndasyanndnssneesd [Frudumosida lulseme

1ne wus finsldau smartphone why siiviuay 7.2

Falnersaiiusrosnaitszanns 1 b 3 19T mNoLEY

352

(3,4) ! sL | ‘19/ a ¢ A
LRE AU EATUAE LN U UL DI UG ATNLAIDI

3
)

a 6 @

Buieadiiia
4 y ~

smartphone 81NY1 (Fo8ay 77 4%y wﬂa@a U5zt

Youaz 60 wav Maudnsdaaudoyauuniiag

smartphone SWIMWAIWASII 1 Falug i lwdnisEen

X o v v (1 I

bt “an “sna Aav” Taemudlud 2014 Yavanm

Zavay 31 999U5n3 Mafima ¥ smartphone o

Insényt TEeummadueaside 1h saneaulal way

. . ! (4) I a 51’9/ o
application €19 AHUNTFINIINNITLTINUNI IA A
aaulariann?l A Facebook 589838N@a Line, Google
. . < (3
plus, Instagram g Twitter NAIAOU
MM 15394 40 tssmerilan wud iwemesld

(4)

314 smartphone 3NN WL sandosrulu

Usemet meiwunwevids Goway 56) 19911 smartphone

()
)

FNNINETEE] (%8863 44 wanant NS n?i’)ﬂi‘%

svinende lwaengammamnunsuazFunma (vhasnant




Journal of Health Systems Research

Vol. 10 No. 3 July-September 2016

DIINEN @5 O TNEY waTnansan) WUINgNUnenm
(g 18-24 T) M l¥ams smartphone _InINgNAGEH
o 2, (5
YN (21g 25 9
ML AN TaITUSTLLNTEgNUaSNANHAN
MM smartphone  WniaAeaINMT U luvhAN
oA o A 2 o 1 )
Aadiafiaau loafimafnunui Snsgunaal IT wu
v P I o 1(6 P o
tablet Buuldy folsshniseeulng® viedelifiszeu
A b £ 1 ﬂL ° b4 4 ) 1 12
01 vsonsuudnluwints azvh i lFameg luvhda
| al(7 ° v o [
PpsdismEsnnnUNG" lvnszgn “wmds unaiiasen
matedaulmsnndafiasiwdussaznannm  awa b
Remstnaduraddess Hensmeluszuunszgnuaznda
X (8) ‘[ oA e X o GLy» i o
e leemudhideann@sseannau agvn deasiansegn T
Na9 WeeSUIhuwInFAseEannIu fa Sendiiaain 10 UYaue
i 40 Uoud uaz 60 Uaud oagluwhdssedsass (©
[ o o (9 &
£9¢) AnATIY 30 89en way 60 age mxde Msld
% smartphone lwvidnsadinadussazia W
Ww wmglfAatymluszuunszgnuazndiandie

"Lé{(lo)

o ¢ P ~ X o
Nnuysy unmstaesaInsyian Lﬂ&lLﬁ@T%QWﬂi‘ﬁﬂ?%

X o oa o ) P
WaNAINW BINNT 73{33{[@8{1%&1]1] BUDININED

smartphone TunauTinENmIMANeNde 1w 105 An
ongezning 18-66 T wuhldnuesfilse umsniaas
A a V[, . 2 A (11) ' vL @ o
Msthe?iusmee Wa wasdaila ~ aehalafiona €9
laifimsfnesnifeafusunisuazardurasormateme
#&IM31$91% smartphone Tungasin@nmaminende
A Ay .
FiN L‘Uuﬁqs\m{’bﬁ@m smartphone ANNUIUNIN
msdnEnamMIthaanmM3 1491 mobile phone i
UszmeBide wuniamstafietuiilandnensnnd o
(Fowas 85.19) WawSaulauiugiauandNneuss
NALIOUINTN 99919 TNvsdaieamstieuinnae
| [ v ' Y 12 3
LRSUNUARY 1uUn (3888 70.37) Fandae"? g4
anadasiuminmiug a6 2014 Anuh maldaw
mobile phone HoM3thaaniveNni o (Gouas
61.42) ok Seuyipuiiumstialauinehy Gouag 12.99)

(13)
)

LArIaLIuYY 89919 (Gaeay 25.71 FAINVTINT I

363

mobile phone azvi Ao msthafetuiusnle
1St loe 1hana Gouay 84) na (Sauay 68)
WHUARY UL (3a8ay 46-52) 9afan (3p8RY 62) WAy

(14) =S o o
) WaNIIMNB BNMIEMNLILA

wanviauay (Fowsy 32
Tulsunelasuaudfmenuh Sfheifiomahadas
1halnauszthandsan Wemsld mobile phone a1
Snenannau LLaxmmiﬁmﬁnqmmLﬁ'mmﬂ%uaehwia
L‘daﬂ@&JL%WWﬂ%ﬁEjSJ’?EJ‘é%(lB)

msvhnuaananaiie luanis e smartphone T
Yoon LazamAE WUwoAL I smartphone aneslanila
shaasnlsEmeynuaandsitie extensor policis brevis
ey abductor policis brevis 8MNNNaeNsRTy 1eyyma

16 q I
19 &5 amedos

86 WawSouieunuiameia 29919
FUNISEN®1989 Hong WALAML? WU 19mue b 914
smartphone ¢nefanitsinasyinlFimsvhanusaindn
Lﬁﬂ%ﬁa (abductor policis longus, extensor digitorum,
extensor carpi radialis Wag flexor carpi radialis) 8N

1 1 A o ° o ana =1 o zﬂl A } % A
AMeeedt ee BR WRsusuiulatiameie a9

(17) | 5179/ G A | o > X
LLEYINYVIINNT LI UWNNANRNDNTVINIUYDINHNLAD

2
Towun luvhBusimaynanaesndsidie upper trapezius,
lateral deltoid, Wa% teres minor / infraspinatus &N
! GL o (11) Y o = A ! 5179.1
PRI R AANRAINUMIANANLI NT LB
mobile phone Whiazyineaulnihlundsiie up-
) a | 5L o (18)

per trapezius NNIMNAIEUNU

MNAE eMuushenundnmsae @3 (ergono-
mics guidelines) slﬁmmz N °m%fup1fl,%mu smartphone
Ui Jeazdasdimafnwmdayamsaidsioaiueins
1hauazadnlwiindsdioflodns 491 smartphone
saifinatiusraznaunnlivhyasnen LazngNTaeeene
v & e ¢ ao e X a A
fetiu Tanisr sArasmMInTBaTIN AalNeadnwmains
thanasmavhauasndninihusnmee e wHunas
MULULAZUDY IUUUIEIF smartphone 1nssey
a1 20 Wil e smartphone BA¢N sediuan

warnenuuulde lungaang 18-25 3 wduiuuwima




\

215 1SHDVYSTUU 181STU I

Ui 10 auui 3 nsnnIAu-AuegIeu 2559

7
vz (AR

TumsWenuusinifendums|¥ smartphone luvhmasinee
A o o A ! I
wWatlasiuiladel” sseameuadure9ssuunIsgnuas

nénsdiasa bt

a ad
suidauisAnmn

3 @;ﬁ‘lﬂumsﬁnm

dhseATememeds S1au 24 e il Anzanu

e

NOUNAYDITYLLNTENULAS NN VTS SR LINEULRE

(19)

50597 mamesdiudulndvsedimsusy wen

Und lallésusemuenanamethaviaenamendsiiio
naumsdhsInmsady 1 Tu dedaranmusyluinuet
AT (185 - 22.99 NlanIusioemanms) arlauam
9 fsy umspims ¥ smartphone pE9taY 2

> Y o o (20
AUGD ﬂ@ﬂﬁ REDENNUBY 2 ‘H’JING@]@’J‘LL( )

ad
35n1e@n

)

#id92533e 1% 914 smartphone 3 vhms Fatsznay

9 A Y./Q:v./ o (23 J
@’JHWWQQ\IL’WI@'W FCOUBN LLﬁZ’JN‘JTUU%I@]B (39N

2auUl@y 5 EUANGT) SNULWAaNS 1 Facebook ¢l

P P2

Whaemuduszazina 20 Wi o

U

v

D7

NIV

& ~ o

A v & Ao A I XA
NWG]?;%;W%‘UBGN%W’JWEHG&J FAIHNANWULAD LUULNMBNENLE
A Ao o = % 5 A | o
AN ‘V]%\‘iLL“IJGVLNNTWWTLJWJEJWQG%TV]@@%HS\I AN 10
A o A A o A o AR
WNARUILNDAOONHNL EOVNU ﬂ?ﬂﬁi@]@‘ﬂ’ﬂﬁ/\]ﬂ?%ﬁdﬁa’m
nanaila cervical erector spinae, upper trapezius,
middle trapezius Wa¢ biceps brachii AU LA
o oA P A o A A .
Yamdnlnindaitoragnadifisnni @ (maximum
voluntary contraction, MVC) 9 3 @%ﬂ%LL@iazﬁéﬁMﬁa
(21) 2 X%
AU LAN

i ldend 9 o Wigidhaaidain 5 wil A
hiasideisalFom smartphone enaaLYIMIT
Bonld daiflastiu 20 Wi Saceaulwiindanitolu 2
Wit _ohe (Wi 18 - 20) Savesaninagwiayma 15

(22,23)

W #&9M35 ¥4 smartphone KN INATeTEY

AN Aa1nsUIeUs body pain chart LAZILOU

354

21MII06ae VAS viufl sendnmaiudayadnig
enugn-anedanday 1fud 1 9 Ceouazguvnfives
maiudesaeaulnihndaiteas]#lsunaa Noraxon
fiehemndl 1500 Hz uamhdoyadu (taw EMG data)
svhmsudas “yanae (rectification) e root mean
square LaL¥inn1T smooth EMG # 100ms wazsily
Funoeanliihndaiomas (average EMG) 1haih

MOy 6@

nﬁ"“ammzﬁifau“auaz AGAN19I98

Frasrerinisnszaivndaasdoyaniy 06
Komogorov-smirnov test L‘]J%‘EJUL“?]‘EJU@’NN@%LLN‘U@G
DMTLIATOULAZNAINIS 914 smartphone 20 w7l
lowld 6@ paired t-test WIHLABUANNTUUTIVDI
amstheuazmMThaesndsitiossning 3 vihvmedne

06 one-way ANOVA repeated measure @4I0h

'
A

ARG

by}

So0arraIN N NaINMTUINNNINUIUTINNG 24 A% TTU
FNIUIUFIULAUIN HDINITUIALALEIUIUA AR 8ITEA U

2MILIANRANNTURT 9 0

NANTSANL

[ 74

alaaq“aﬁ"'ﬂﬂ

%

AT UMD 11491 24 @ 8y 18-25 T

(X+SD = 21.04+1.27 1) @3 I 160-175 LUGNeT
(X£SD = 159.316.41 LIUFLNNT) AMANN RN ZA6ILAY
Fawy (NAUI waNA9ATHY) body height 75.7-90.5
TUGLNAT (XESD = 81.6743.90 LEUFLNGIT) LazFaTtang
My (body mass index, BMI) 18.73-23.34 filansw/

FNTILNGIT (XESD = 20.87+1 39 AlanSu/eT19ues)

a1nsdaa

mﬂﬁﬂ'mﬁauuawé'ﬁﬁ'am smartphone 20 WA

= = ~
WAMIANENMTLLTEL LV]&JU@’NN?%LL?@‘II@G@']TT]TU’J@




Journal of Health Systems Research

Vol. 10 No. 3 July-September 2016

AoulasdIlF91% smartphone 20 Wit AivSae na
WATARY UL LaZLat IWUWALI 91MIUIanaIn1s
%514 smartphone Aensnnnitee iy Wyms 8@
(p-value<0.05) WiawSeudiauriunowmsdanu Tunis 3
. 4
Y9 (N9 1)
] < 1 1 1 = ° o
aeslsfionsllnuanuuanssaenafise dyma
D6209ANNTULTIVBIDIMTLIALITILLU FIULUNGY
%9 smartphone 20 w7l Tuwhnenwuulde washald

o

26N (13199 1)

ﬂ?1N‘§%LL‘5\1‘1I?JGQ'1ﬂ']‘JSJ'J@ 4 52611

iothnaanuguissweasamsthaialay VAS sh
Sumnenuquisadn 4 2wu (lalaeno pain, 1heldn
$108)-mild pain, U@ unats-moderate pain Way 126

18 i °
e NAMTANEAWLA N WIUMT

TULI-severe pain)
%914 smartphone 72 @59 (24 A1 x 3 ¥vNg) ¥ A
onstharalfiedu 60 a5 laavhifie AAsnvin ke
110A2ITAULUNAALTURIITIUIN 10 AU UaE 1 AL
MNAITL (197 2) TIUENENAINDN 2 Y1 fd YN
24 1 A‘d‘ 1% o a v L < 2
Twunldy uazvhide isefuen Sdihaneszdudniton
wazthunanahtiu (uet lfannetheseiuguus) fe vh

v A v

NIUUBler ARUIeaadntes 14 au, Uaaathunas

£
'

4 aw uazvhfitieiszduen fdineaidnitoy 15 e,

1thaaathunas 5 au aehslsfiens vidne3szeuan

IS haTEMANNTULSITURNIMAES TWuu W 1

AU (51971 2)

= = 1 dl 1 1
waauwmguaaagaIN1slasenIg 3

WU 3 Yhsaurh s hediAnmes Tns nas
VULIULAZLTY MAUUASIIE smartphone WeISE6TL
nmsfiAeaulsiuanensfunehafivte RN DETENIN
3 (&mswﬁl 3)

WRULR eI RTINS 3 vh Gouazansaud
e Suaushumsfithe TEAUANNTULTIZAIIMILIN
3.0 warMILhe lnesx)

WU4IN5 M91% smartphone via 3 viwinldiAe
anmstheusnalensnamiis Fnenuuuldssonay
83.33 vhie 3T 3ouas 95 83 uazvhie sesuaniouas
100) (397 4) vhldeuidnaghlsionmetafagu
PAEIUIIT (number of region) mm’hmﬂ%@mﬁn%‘m
Ls’j‘aﬂmimﬁxéﬁumm?mm 3 qm@mwu‘%nmﬁm@mm
ﬁ‘q@ (intensity of region marked) wuﬁwﬁwﬁﬁaﬁﬁ@"ﬁ
vldfemethesssugusdi o Ghmeuouldvioas
2.00 vhde 3svsuansasay 1.30 vhie 57isn3ouss 2.10)
MUILAUANNAULIOFINYNEMAUS (overall intensity)
Ty nenuuuldeienlin@dastuvhae 576 fo 2.20 wag
2.10 eNHAOL ((9'1?3’1\‘117]' 4)

4.3 aAuNNEIOLEND 18 LAURES

mswi 1 nfSeuiisuanuiunswessimsiiaiine Tva uiunds wuunazuvy unu AeunazndanslHau smartphone 20

~ P AA yyd o o o
1411/]611!1/111ﬂﬂﬂhhﬂﬂﬂ 5$ﬂU@ﬂL!a$”¢lNi”l‘U1JHIG]$

mm;uuswmmmiﬂm (pain scale 0-10)

\ ai k4 J k4 a
Miilday smartphone  nouly (nnuSHay)

Ao
dol45zduen 0.0020.00 3.00%1.64%
Nnanuuulae 0.0020.00 3.38%1.35%
fe13Mdn 0.00+0.00 4.30+1.97*

*Paired T-test, significant difference at 0.05 level

£ Y a
viaalyusm

Iva 189 mMuu LT YR LTS 1LY
2.53+£0.71* 4.29+1.79%* 2.63%1.76%*
2.30+1.25% 3.00£0.97* 0.10£0.07
3.80+2.26%* 3.82+1.55%* 0.00%0.00




/ 215 1s99YSZUU 181STU I

Ui 10 auui 3 nsnnIAu-AuegIeu 2559

~

M9 2 ANUTUITNEI0IMI1Ia 4 sEAuaziIuIY (Gevay) Anteimsiauinune lua uHunds wuuazuYYy DY

(N=24)

oS
usnamniha

0

UAUHAY UV

WUW IUDY

Pain scale* (0-10)

No pain
Mild
Moderate
Severe
No pain
Mild
Moderate
Severe
No pain
Mild
Moderate
Severe
No pain
Mild
Moderate

Severe

=) 9/:; U

a0 13nszdven
4(16.67)
15(62.5)

5(20.83)
0

18(75)
6(25)
0
0

14(58.33)
6(25)
3(12.5)
1(4.16)

20(83.33)
4(16.67)
0
0

U (4
MInuiula

6(25)
14(58.33)
4(16.67)

0

20(83.33)
3(12.5)
1(4.16)

0

20(83.33)
2(8.33)
2(8.33)

0

23(95.83)
1(4.16)
0
0

MY23IM31¥911 Smartphone (N = 24)

2(8.33)

11(45.83)

10(41.67)
1(4.16)

20(83.33)
2(8.33)
1(4.16)
1(4.16)

21(87.5)
2(8.33)
1(4.16)

0

24(100)
0
0
0

g5 nnuauilionmsialy 8 mima

11anne = 60 Jranlva = 13 Pranusumnds wuu = 16 Uranuvy v = 5

*Pain Scale (No pain = 0 - 0.4 / Mild = 0.5 - 44 / Moderate = 4.5 -7.4 / Severe = 7.5 - 10.0)

4’ A 1 1 [ [ Y T AA Y
MITNN 3 ﬂ’J'liJiqu!LﬁQﬂl’ﬂﬁﬂWﬂﬁﬂ’JﬂTlﬂﬂ ‘lﬁﬁ HAUTAY AUVULazuvY duuY v lEau smartphone “lumma“l’;
FEAVDN LLﬁ&’]NiWUUng%

\ 4' k4
Ml

A Y 19

a0 ¥5zduen
(2]

M951Du 1Az

A YA ©
ao 13nén

Repeated measures ANOVA, significant different at 0.05 level

Ao

3.2510.44
3.18%0.30
4.3010.52

ANNFUIIIvRIIMIIALSIMAINY

Iva

3.3710.65
3.1910.49
5.5630.79

356

189 MUY

5.00%0.39
3.90£0.97
4.63+1.34

uH U

0.00
0.00
0.00




Journal of Health Systems Research Vol. 10 No. 3 July-September 2016

ms1i 4 Tunazdesazvesdniiemsthauinalauinuniia (any pain), 1UIUAMNUMNIA (number of region), FEAU
a a ~ ~ o 3
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Muscle activity (% Normalization)

Fonduuilona e9q ¥99m31¥11 Smartphone
del¥fszauen NINVUUIGY del3idn P-value
Chest VS table, p>0.05
Biceps brachii 49.941+4.54 52.78%3.34 41.85%3.57 Chest VS lap, p<0.05%*
Table VS lap, p<0.05*
Cervical erector spinae 53.02%3.60 55.59£3.35 55.31+3.54 All positions, p>0.05
Upper trapezius 2.69£0.63 2.15%0.43 2.12+0.55 All positions, p>0.05
Middle trapezius 2.41£0.30 2.43%0.31 2.95%0.64 All positions, p>0.05
p-value in one position:
Cervical erector spinae VS Upper trapezius
Cervical erector spinae VS Middle trapezius } p <0.05*
Biceps Brachii VS Upper trapezius
Biceps Brachii VS Middle trapezius
Biceps Brachii VS Cervical erector spinae, p >0.05
*Repeated measures ANOVA, significant difference at 0.05 level
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6N 58‘1’3’%@@@?1 LLaS’JNTI‘LI‘LI%I@‘TS dnﬁasl%mu smartphone ﬂé’mﬁa cervical erector spinae
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