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Abstract

Nowadays, several studies have assessed smartphone used among university students. A recent study
on the effects of musculoskeletal disease in people using smartphones has been published recently. The purpose
of this study was to compare differences in forward head posture, round shoulder posture, pain , median nerve
tension, grip strength, peripheral blood circulation, and pulmonary function among University students using
smartphones with one hand and both hands. The results found that, there was a statistically significant in CVA
angle in the one-handed used group (p = 0.002) after 30 minutes of smartphone used when compared within the
group. There were no statistically significant differences in two- hands used group, both within and between
groups. Round shoulder posture at both sides in the one-handed used and two-handed used group showed a
statistically significant within group (p = 0.0001, 0.003, 0.0001, 0.03, respectively), but there was no statistically
significant between group. Grip strength at both sides in the one-handed used group showed no statistically
significant within group, but there was statistically significant in the two-handed used group (p = 0.002, 0.001,
respectively), but there was no statistically significant between groups. There was a statistically significant in
neck pain in the one-handed and two-handed used group (p=0.0001, 0.0001, respectively) but there was no
statistically significant between groups. There was a statistically significant in shoulder pain in the one-handed
and two-handed used group (p=0.0001, 0.0001, respectively) and there was statistically significant between
group¥t (p=0.04). Elbow pain in the one-handed used showed a statistically significant (p=0.001), while there
was no statistically significant in the two-handed used group within and between groups. Wrist pain for both
groups showed a statistically significant (p=0.001, 0.0, respectively) there was no statistically significant
between groups. Finger and thumb pain in the one-handed used showed a statistically significant (p=0.02,
0.0003, respectively), while there was no statistically significant in the two-handed used group within and
between groups. Median nerve tension of both sides in both groups showed a statistically significant within
group (p=0.0002, 0.0001,0.001, 0.02, respectively) there was no statistically significant between groups.
Peripheral blood flow at both sides in both groups showed no statistically significant within and between groups.
FVC, FEVI1, FEVI/FVC, TV and IRV of both groups showed no statistically significant within and between
groups. VC in the one-handed used group showed no statistically significant within group, but there was

statistically significant in the two-handed used group (p = 0.03), but there was no statistically significant



between groups. It can be seen that different smartphone usage postures can affect changes in forward head

posture and shoulder pain.
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a dy [ U 1 v 9w Y Y awv
Iiﬂ@lﬂlﬂf’i)ﬂ\iﬂﬁ'l') 5314’)1\1%’)@’35]8&!’@3@Lﬂl1i’$lljﬂi\1ﬂ1i’li]ﬂ

A B

. . . .
U 1 uaaaimuams laumnin Tludesionilsdns (A) wazmslddelioastne (B)
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ad a < Y
33 aﬁmsﬂszmuwa/ NINVIIVIINVDYA

5.1 yunogulidunih
<3| Y A a A a Y o v 9 e S a @
iWumsiayunotu TavAn marker NUS1IA C7 18 tragus taz Ifermadnsiauiid Inolifaniin

Y = dyll A Y A A

Y ) Y Y Y Aq Yo =
HUITUDIATN “]J‘ll‘i/'lﬂﬂ'lWTI'Nﬂ1u5U'NIﬂﬂlﬂ'l’E] Qﬂ'l\ﬁ]'lﬂﬂaﬂﬁ 1L g ﬂaﬂi‘ﬂclclfﬁu‘ﬂﬂﬂﬂﬂﬂ’ﬁlillﬂﬂﬂ
Y =< "

Yudinnwrunedwaasy grid Taoldiduinua horizontal Wiud s €7 msmiuimyuasgu li

9 Y a L:' 1 1 9 . . Lﬂl 1 o L= 9 9
muﬁm%zﬂﬂqumﬂu‘mgﬁzwanmu horizontal line W1 C7 L& tragus NMNITUUNNNINAIYNADIVN

Y]

J @ 4 o Y 1 1w J §
amnin TlunagdagunieluTagld i T sunsmmes duiinduau 2 aswazeuaiuiinwanunae (ICC

= 0.98) (Niekerk et., al 2008)

510 2 naaamsiszidivyunotu T dumnih

5.2 Acromial distance
m31lsziiun1az Inadu (Round shoulder) Taal¥oraainsusunaronsunundiiignaaound
9
WIJuN3zan Acromion W5ou1119A91989 Mniuld ldussianiniaszezanilunszgn Acromion 1163
A~ o v R d 1 a o &9 9 Y ' Y o v 3 Y o =
WuRes uazihmstuinduniesuamngs Tansdedonazdnsynuaazeiimsiag 2 a5e uin
J dl 9 s J G [ - a A 1A 19

HaAuNde H15zezliAnNNINUIoMIND 2.6 AT D0911in12 1Mady (Round shoulder posture) (Han

et al., 2015) (ICC = 0.99) (Viriyatharakij et., al 2017)
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]
=

3U% 3 uaAINIUsziiiu Acromial distance

53 msmaammﬁuﬁa

I < A Y A . Y o A A [ ~

L'iJ‘L!ﬂ15%@ﬁ@ﬂﬂ31ullﬂ]ﬂlliﬂﬂ]ﬁ]ﬁh@ Iﬂﬁli"]ﬂﬂi@i Hand grip Iﬂﬂiﬂﬁn’fﬂﬁuﬂiﬂﬁ]mi'ﬁ)\nﬂui\iﬂﬂ
A o 35 = A dl dl Y 1 v K 1 o aol = g’/ =1
HRUUSHIUUUUATIAINNUUDDNUITIUVNBINUINNGA FNATDUDIULASUUNNIAT MFIDNATI UUNDHA

ARy uaziausaliuiionaaeeing (ICC = 0.94 — 0.98) (Gerodimos V, 2012)

A . A
E’IJ‘VI 4 LFAINITNATDULIIVVUD


https://www.ncbi.nlm.nih.gov/pubmed/?term=Gerodimos%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23486406
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5.4 Jausnamazszauanuduilia
o a { o 4 { [ o <
Tormaiasdonuinaiiienstialasiuasesruneh body chart taziaseauanudviia

Taw 0 Ao liilioimsilauaz 10 Ao emsdaeuiniiga (ICC =0.97) (Bijur P.E. etal., 2001)

smTUaRuTamTams ieuntmeeetow) Goup.
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1
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I:l Laifienmbe |:| S

TAUEIMILA

1

I:l Laifign e D Tl

ALETILA

-
wofan

i

I:l Taifigrn e |:| el

ALETILA

i

I:l Laifienmbe |:| S

TEAUEMTLRRA
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1

I:l Laifienmbe |:| S

TAUEIMILA

i

(J [}

~ a o a 1% I
gﬂcﬂ 5 l,mmmﬂfml,muﬂizmumUinmuazsmummmnﬂm

5.5 MIlanNNAImvaATUIlsz AN

]
[

praainsog lumueunae lunyurueu §398919 Goniometer Tag1iyanyuogh medial

Y

epicondyle stationary arm INNYUIUNTLAN humerus [LAE movable arm VNVUIUNTEAN radius IINUUAA
Y o v A 9 Y o a ' 9 YA 9
minnlimiu misuduvesnisnagenliormainsueurneuwfes lunyunweu gneaenldiiody
1 9 Y

wilsdudhilovesormmins Idnquiedhilo Tagldia Tilsn1seendeiionglunuinse dnadeuldiedn
Y & 2 o 19 ) o a2 J 1 19 o
anilsaeauinaii lnadndesnisnadeuivuinalvdua hidesesnusina usanavzgniiilag
Y 9 = Y 1A a o ' Y = a 1% @ '
AveTagldussdsnnaendes lvaniinladaegmeaeldusinanai 4 Alansu Tasrenerdiaiinsoy
Tunse 90 o9 Jotieaglunuinse gnageuassqnieInauazvyulvaeen Tasnenalszum 110

g}/ Qy < ] 4 1 o
DA TN UUNNYLUY ﬂi$@ﬂ"ﬁlﬂﬁﬂllaguﬁﬁ@clﬁlmu"]ﬂ\iﬂ']ima@urlﬁﬁ Llﬁgﬂﬂﬂﬂlﬂgﬂﬂﬁ@ﬂ@@ﬂ Hagm



9 = A v A = ' a P} Y YR R A a
ﬂ']'i')ﬂig1]ﬂ']'iH’iﬂﬂﬂﬁﬂﬂﬂ@']ﬁ'lﬁuﬂﬁﬂfNﬂ'lﬁﬁ\‘l%uthﬁ']N']iﬂLW Elﬂ“llf)ﬁﬂﬂllﬂllﬂ@ﬂ ﬁﬁﬂﬂ\iulﬂ‘ﬂ JLIU

U
V= Y

Qy Qy dale Qy & Qy o %’ ?{, A 9 =< 1 =
'L!')Iﬂ\‘] UIBUINA NS UIUNATIUI N1 2 ﬂﬁmazuumﬂwﬂﬂ UNDHAAURNAY (BUWUN LASAUL

Q u 9

2013, Michael S, 2005) (ICC = 0.33) (Reisch et., al 2015)

1 6 naasmsiannuAsarvesduilszam

5.6 ms'°iﬂms"lmﬁﬂmamaemﬁeﬂdmﬂmﬂ (Micro-vascular blood flow in tissue)

’Sjﬂ@sl}ilﬂm%m Laser Doppler Flow Module ¥Ua LDF100C (MP150, BIOPAC Systems Inc., CA, USA)
¥ 1 o 4 [ ° . v
FL A WA UDEDINAINUA (Laser diode class 1, power 0.5-1 mW, wavelength 780 nm = 10 nm) 11/§4
dy A A a 4 A <3 A A <3 = o
iHogpiame Monszimsndeuvealiameauadlunasameavinaana/Isueunuvuaves
X A [ J A 2 ° A X A = ' <3| . .
ilaensaz 1 gnuiAnas Faesmsmsiuveudealuiiews Tasliniiieilu blood perfusion units

=2~ = . Vv

(BPU) ¥40ANULAD07 (stability) 19100 £1.5%

) ] = o ] A = k) Y Y A Y 9 A A a )

MUMUINIIAT 3 AunUa Ao 1) NeRaNMIUKHINYole Vduveiie ielsslumsmanuues
A 2 Yy A 2 1A o ' A ' . .. A a
deausnaudullsyamien 2) Yanetiusie dumianilens interpharangeal joint tio1l5eEiumMs

Y [

ManvudeannvasadensAea tag 3) Yawilanes AuMLaiions interpharangeal joint o521y

msmauveudoannuasadendalil aafiaz 10 317 udrgaunde
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[
Living
epidermis (150 pym|

200 i »
Papilary ) im T W _o4
400 —{dermis (250 ym) \ j

600 Upper blood net

dermis (330 ym)
800 —

Depth, ym

1000

1200 H

1400 —| Reticular
dermis

-3000 -2000 -1000 0 1000 2000

Width, ym

2
3UN 7 2189935115919 Laser probe UInaeiiivesoaaiing: vinnemy 1 Av Optical fiber

probe M1181AY 2 D NTZINALROULAUAITDS MABIAY 3 D ﬁa%uqmwgﬁ?{mmé’au WYY 4 A0 AT
gaMgiinami vinomy 5 Ao naouRudTagaMgil vinomy 6 fio futamsAauiunIseiaiie dau
mwvm?ﬁumm ﬁﬁ] NN 2 ﬁﬁuﬁmmmﬁﬂmmmiﬁwmﬁum Laser probe (mmﬂnﬂﬁummu,awai{ ﬁﬁ]
1064 U1 TUIUAT) (ﬁm: Evgeny A. Zherebtsov, Angelina I. Zherebtsova, Alexander Doronin, Andrey Dunaev,
Konstantin V. Podmasteryev, Alexander Bykov, Igor Meglinski. (2017). Combined use of laser Doppler
flowmetry and skin thermometry for functional diagnostics of intradermal finger vessels. Journal of Biomedical

Optics, 22(4), 040502. DOI: https://doi.org/10.1117/1.JB0.22.4.040502)

5.7 myaaussannilea (Pulmonary function test)

Tannuuazanssonnilen a1ensindas 113 laueae1ne (Tests of air flow rate) Ysznov 11
#188189F Force vital capacity maneuver (FVC maneuver) GT;Q 22 1d@21115 Forced vital capacity (FVC),
Forced expiratory volume in first second (FEV,), FEV,/FVC, Forced expiratory flow at 25-75% (FEF 4 ;,,) 118
#1835 Slow vital capacity maneuver (SVC maneuver) ﬁ;qﬁq%mmwmﬂa@ Fev2 18dm1l5 Vital capacity
(VC), Tidal volume (TV), Inspiratory reserve volume (IRV), Expiratory reserve volume (ERV) Tael "lgill,ﬂ'% (N
a'li stmes (Spirometer) (g'u MicroLab, Micro Medical®, USA) c?'iaﬁmmmju% (Accuracy) N 3%
He3dae3sanmuuiiszy 131 American Thoracic Society (ATS) 8% European Respiratory Society (ERS)

v 2’, Yy A 1 AaA
79 3 AT LUAUADNAINANG A

Q
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517 8 inFeeindusImmuazaulen 1 (MicroLab, Micro Medical®, USA)

a J aa
M3AnsIZHiveyamaada
o o Y aa . . a ) X Y Y
NATeUMINTTeAIveTela lagldada Shapiro-Wilk test AIILHVDYANUFIUVDIAIIITIN
a o 9 Y 9 a 9y aa a 1 1 9
13398 Taeaimansznediveddayallnaazlsadamsuuainnadeuanuuanaisnislungu Tagld
. ! ! 9 Y 9 o ' a 9 .
Paired t-test 1182324319040 1A 14 Independent t-test 1903ansz910a2 111nA9z 1% Mann Whitney test

nSeumesuneutaznainInaaeun e lunguuazssnINNg
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UNN 4
a d Yy a
wamsdnszviveyanazenilsema

79

4.1 FaMINATIZHTONA
Y
AMIANYINTI

@

zﬂy [ s A = 1 1 1 =3
HudnglszasamonfFouiounnuuana1reanimine lva 01nslaa aAnuaeea
] A A A A = = [ v =X Aq ¥ J
voudulszamiifeu ussliuile ms lvadvwdeadiutatenazaussonmiealuindnuildauin
Trludeilonilstaazaosinaluindnuiseauumineras sanun
] o [ a I [ [ 3’; 1 4 ] 1
p1Edins TN 80 AU ldsumsdsziiuanasimsaaiuazAneen nUUGUINOLLINNGY
< A oA oA Ay oA &L g ) A o PN S v Y A
pnu 2 NQUABNYUNEAULBDBAIBNBH UIVIALARIVN W aIATHIUMI YTz uuTUAULA) §
a (2 ! ' ' A A Y =} & 9 = s}d'd a
mMstlsziiuszaueimslianaunisnaasany Tunguianiedaaleie il ieInsausne
] I3 o U 1 A A 9 A 9 = Sld'd A ]
ADUIMALIENAUY 91U 7 Au uazTunquiauliodonsie d9919lANTeIN151)1a05 Y Avlas
J o =< o A o 1 A Ay A &
FENAVU 14U 10 AU 39 drop put 1T 1mau 17 au Tavezimdeoadias lunguiauiiodoalsionile
o Aa o a g o a I
fasuau 33 au dszneudioman s1uau 19 au aatludesay 57.57 e S1uau 14 au Ay
A ~ A ) o o A a 3 v
42.43 919190 20.82 = 1.181) BMI10ae 23.01=4.98 kg.m’ Tinised1daail 1 au aatluiosaz3.03 szozinan
{ 14 ' 1 o
maslumsldaminTuu 6.86 = 3.109u. uaz lunquiauilofedeloaesdne S1uau 30 au dsznoudae
a o a I Y o a I = =
INAMQN 914U 21 AN AnluTogas 70 NAYIE 11U 9AU AU 30% 018198 20.73 £0.87 1 BMI
A o @ A a g A 4
INAY 22.86 + 4.41 kgm” 15AY5E91d0 1 au Aaludesas3.03 szeznawnaslumslsauiniu 7.23 +

v [

v 9
2.77 BU. é]?\ihliJidJﬂ’ﬂiJLmﬂGINfYLmfJNidJUEthﬂiUu‘VINﬁi‘IWU@Q%ﬂyﬁﬂﬂﬁﬂﬂﬂ’qu 5190200andAd11A1519

ni1

H k4
MINA 1 uaasdeyaeia1dingiiesdy (n=63)

aanils One hand used group Two hand used group p
(n=33) (n=30)
919 (1)) 2052+ 1.18 2073 £ 0.87 0.72
IWR (B18%, Q%) | 918 14 (42.43%), N4 19 (57.57%) | ¥18 9 (30%), N3 21 (70%) 0.31
AU (cm) 16676 % 8.05 16207 % 8.30 0.39
i (kg) 636 = 16.26 o112 + 14.26 0.07
BMI (kg.m’) Bk 498 nge + 4.41 0.95
flotheniin U (100%) Y (100%) 1.00
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aals One hand used group Two hand used group P
(n=33) (n=30)
Tsalsedan 13081 32 AU (96.97) 1308 29 au (96.67) 0.95
U1 AU (3.03%) 11au(3.33)
Usziams 1asums 1308 33 Au (100%) 1308 30 AU (100%) 1.00
VIARUABLAZTINA
YU
Usziamsnian 123 33 A (100%) 1331 30 AU (100%) 1.00
ANuensolums Melna 14 AU (42.43%) mealna 10 AU (30.30%) 0.46
WU awmg’u 19 AU (57.57%) awm’c%u 23 AU (69.70%)
s2eznaMs ¥ 656 % 3.10 123 277 0.44
auinTnuw.)
Test by Mann Whitney test
42 maaasmsieufsumdudsnquiiiauiiofedefionilitraazaestns
s19az9ean s One hand used Two hand used P
group (n=33) group (n=30)

gm'@?}u ‘L!Tﬁ‘ﬁ 0 (Craniovertebral angle; CVA) 40.53 £ 6.03 42.65 +6.53 0.18

(GNa))

yma?}u ‘L!Tﬁ‘ﬁ 30 (Craniovertebral angle; CVA) 37.30 £ 8.15 42.08 £7.75 0.02°

(GNa))

p value within group 0.002" 0.63
Rt Acromion distance (¢§3J.) nou 8.87+1.54 8.71+1.62 0.69
Rt Acromion distance (¥3.) Had 9.48 +£1.75 9.26 +1.39 0.58
p value within group 0.0001" 0.003"

Lt Acromion distance (%4.3.) nou 8.53+1.54 8.71 £1.62 0.69
Lt Acromion distance (%4.3.) 1ad 948 £1.75 9.26 £1.39 0.58
p value within group 0.0001" 0.03"

Rt Grip strength (NM.) NOU 23.57 +8.53 2121 +8.17 0.27




21

Rt Grip strength (N.) ©ad 21.87+£10.43 18.74 £ 7.05 0.17
p value within group 0.34 0.002"

Lt Grip strength (Nf.) NOU 21.14 +7.86 19.17 £ 7.71 0.32
Lt Grip strength (N.) Ha4 19.24 £7.71 16.8+ 7.05 0.20
p value within group 0.12 0.001"

9111512908 (NOUNITNATDY) 0.00 =+ 0.00 0.00 + 0.00 1.00

2115103908 (HAINTNATOD) 2.34+£230 2.50+2.18
p value within group 0.0001" 0.0001"

211512911 lva (Aeumsnaae) 0.00 =+ 0.00 0.00 £ 0.00 1.00

2131911 Tva (Maamsnaaen) 3.50+£2.3 229+2.18 0.04"
p value within group 0.0001" 0.0001"

21M3129v0a0n (ABDUMITNATDY) 0.00 £ 0.00 0.00 £ 0.00 1.00

’amﬁﬂmeﬁ’aﬁaﬂ(wé’amimaau) 1.44 £2.15 0.53+1.47 0.06
p value within group 0.001" 0.06

91M3179901i8 (AOUMINATDY) 0.00 £ 0.00 0.00 + 0.00 1.00

p1M31lIadeia(MaimInaas) 1.02 £ 1.60 0.58 +1.43 0.25
p value within group 0.001" 0.03"

917151701710 (ABUNMINATDL) 0.00 £ 0.00 0.00 £ 0.00 1.00

211312911740 (MM Inaael) 0.56 £1.35 0.18+0.86 0.15
p value within group 0.02" 0.07

91m3120i1 1113 (RoumIsnaaow) 0.00 = 0.00 0.00 =+ 0.00 1.00

91mM312a10 ITamaamnaaey) 0.66+1.18 0.21 £0.86 0.09
p value within group 0.0003" 0.19

Rt Median Nerve Tension (8471) nou 137.30 £16.39 128.52 +£28.32 0.13

Rt Median Nerve Tension (94f11) 1ad 126.33 £24.71 121.57+£29.11 0.48
p value within group 0.0002" 0.0001"

Lt Median Nerve Tension (93f1) nou 135.06 +21.18 126.90 +£29.53 0.21

Lt Median Nerve Tension (89f1) Had 127.11 £24.48 118.45 £28.07 0.20

p value within group

0.001"

#

0.02
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mM33ams Inaeuvesnasadeadiulalsusna 67.64 £91.06 54.63 +77.55 0.55
N1NT91091991 (blood per unit) NOU
mM3iams Inaeuvesnasadeadiudaleusnm 79.86 + 144.45 41.53 +44.29 0.17
Wi 1veilat14u1 (blood per unit) N

p value within group 0.67 0.43
m3iams Inadeuvesnasadeadiutateusne | 4775021091 | 549.50 +284.55 0.28
Radial artery PN (blood per unit) nou
mM3iams Inaeuvesnasa@eadIulaleusne | 449.86+26231 | 457.62+381.96 0.92
Radial artery 199N (blood per unit) ©ad

p value within group 0.62 0.22
mMsiams Inaeuvesnasa@eadiutaleusne | 632.92+£323.18 | 668.55 +342.47 0.67
Ulnar artery 1991 (blood per unit) nou
m3tams Ivadeuvesrasadendiutateusne | 527.37+£409.21 | 564.98 +352.79 0.70
Ulnar artery 19U (blood per unit) ¥4

p value within group 0.27 0.20
mM3iams Inaeuvesnasadeadiulaleusng 4531+ 66.01 40.49 + 34.39 0.72
niteiiot19418 (blood per unit) AOU
mM33ams Inaeuvesnasadeadiulaleusn 52.88 £91.08 66.81 +74.21 0.51
NiNT1 0919418 (blood per unit) Haa

p value within group 0.67 0.08
mM3iams Inaneuvesnasa@eadiutateusne | 500.10 £332.17 | 551.40 +364.56 0.56
radial artery 19418 (blood per unit) nou
m3iams Imadeuvesnasadendiutateusne | 405.36 +261.53 541.46+ 290.58 0.05
radial artery 919918 (blood per unit) ¥4

p value within group 0.27 0.87
m3tams Ivafeuvesrasaendiutateusne | 620.17+£305.99 | 787.58 +537.37 0.13
ulnar artery ARGAL (blood per unit) nou
mM3iams Inaeuvesnasa@endiutaleusne | 496.54 £425.11 | 666.49 + 42532 0.12

ulnar artery ARGAL (blood per unit) 1ad
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p value within group 0.50 0.20
A1FVC (@n3) Nou 3.57 +0.90 3.39+0.72 0.37
A FVC (an5) 1as 3.59 +8.73 3.33+0.73 0.21
p value within group 0.68 0.04"

A1FEV, (an3) nNou 3.30 +0.77 3.09 £ 0.62 0.24
A FEV, (an3) #a3 3.28 +0.81 3.00 +0.63 0.13
p value within group 0.68 0.06
A FEV /FVC ($08a2) nou 92.12 + 4.64 90.13 +4.43 0.09
M FEVI/FVC (30802) 1 91.52 £5.61 90.80 + 5.14 0.60
p value within group 0.32 0.24
A VC (@n3) Nou 3.46 +0.89 3.23+£0.77 0.28
A1 VC (an3) nad 3.39+0.89 3.14 +0.81 0.27
p value within group 0.05 0.03"

A1 TV (@a3) nou 1.00 + 0.48 0.94 +0.47 0.63
ATV (@93) Hias 0.91 +0.38 0.90 £ 0.46 0.88
p value within group 0.19 0.38
A1 IRV (@A) Nou 1.09 +0.57 1.09 + 0.64 0.99
A1 IRV (8035) Ha9 1.28 £0.51 1.13+0.61 0.92

p value within group
A1 ERV (an3) Nou 1.37+0.52 1.22 +0.43 0.20
A1 ERV (@013) viad 1.19£0.53 1.12 £ 0.45 0.12
p value within group 0.01" 0.13
A1 IC (@an3) Nou 2.09 +0.53 2.03£0.6 0.69
A1 1C (8n3) ¥ias 2.22+0.63 2.00 £ 0.68 0.58
p value within group 0.07 0.58

Significant (p<0.005); “Paired t-test (within group), ~ Independent t test (between group)
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a A A

ruRUAliAuNGe 37.30 + 8.15 99N YUADAARNDY 3.23 03f1 IABlin1TANAINIBHAINITINA NI D
Y A

30 WAFsanaseselisd e lungy (p = 0.002) yuassuneumsnadou lunguiauiedodleiio

apetaliAnnae 42.65 + 6.53 09 YurAIMIEUAUNTAUNGY 42.08 + 7.75 091 aAad 0.57 o aj

9 @

= 1 U 1 AN W ! A‘ = J J 1 = 1
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4.1.2 msdsziiiunng lvadu
a 19 o 1 U . Y v A (A
miﬂ‘izmumazhlwaguTﬂmmzﬂzwwizmn acromion mumm‘ummwu31ﬂaumiwﬂaaﬂu
' A Ay oA A 9 A A | v ' A A &

NANIAUNBDINIYUDNUIVNUAUNAY 8.87 + 1.54 Y. T WNHANINITIAU 30 wniaunaadu 9.48 +
A S 1 d' A 43! 1 S o ] g U a 1
1.75 U, INY 0.61 K. I@]ﬂllﬂnﬂa8LW3JﬂJ1J®81QiJuﬂﬁ1ﬂﬂluﬂ'lﬂcluﬂEpJ (p =0.0001) miﬂizmumag”lwa

Y [ 1 1 . 9 1Y 1 1 1 1 9
\2%1@8’)@5388‘”1053'}4’31\1 acromion mum31mJL?]fmwmmaumimaaﬂuﬂqmauﬁaﬁamaﬁaam

v
1 =

9 1 4 ] @ 1 I A
VUAUNAY 8.71 + 1.62 HI. 5TILHINUAINT LAY 30 UINHAURASU 9.26 = 1.39 . (WY 0.55 HU.

[

=S 1 ;:; Q' dy 1 = o 1 d‘ =) 1 1 ] =
Tasfiaundomuiuedrlvsdinymelungy (p = 0.003) iofFouisusznieangunu ludianw
HANANAURENNTBAIAY MDA

mstsziiunig Inadulasiaszosniesening acromion MudnenuResnunoumsnagoulu
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NANIAUNDDIAIGNDHUIVNNUAURAY 8.53 £ 1.54%N. TCYSUNUAINITLAU 30 WINUANRAeIY 9.48 +
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] 4
17590, 10 0.95 . Taelinundemuduedeiiiedinynelungy (p =0.0001) msdsziunig lna
Y @ 1 U . 9 9 v A U 1 1 1 A Ay A
JuTaIATE82119321 919 acromion AUHIEAURINLNABUNMINATDU TUNgUIAULBDOAIBUD A
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T19TANRAY 8.71 + 1.62 Y. 3x8zHIINAINTAY 30 WINUAURABIY 9.26 + 1.39 H. 1NN 0.55 X,
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1 v Y 1
Tasliaundomuiuosniiedrnynielungy (p=0.03) iWofFouieuszninengunudi Tt
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IS v aa

UANANNUOENNTBAIAYNNADA
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