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The Optimal Angle of Hip Flexion for Supine Hip Extensor Manual Muscle Test
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Abstract

Introduction: The starting position of the traditional
(Trad) procedure of manual muscle testing (MMT)
for hip extensor (HE) grade 3 is in the prone
position. This posture restricts the chance to
assess patients who are unable to lie prone.
Therefore, the supine HE MMT is an interesting
alternative method. This method tests an
individual in the supine position with the tested hip
in flexion and knee in extension. Patients will be
instructed by an examiner to lift up their hips and
pelvis from the floor, and maintained their trunk,
hip and pelvis in the same alignment. Previous
study showed that the supine HE MMT is reliable

and valid in which it can discrete different strength
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of HE from grades 2 to 5. However, no previous
studies have investigated the agreement between
the supine HE MMT and the Trad HE MMT within
the same patient. Moreover, the optimal angle of
hip flexion for the supine HE MMT has not been
determined. Objective: To identify the optimal
angle of hip flexion for supine HE MMT. A cross-
sectional within subject comparative study was
used to compare the MMT grade of HE which was
assessed using the supine HE MMT with hip
flexion at 30, 45, and 60 degrees with the Trad HE
MMT. Method: Fifty-one hip extensor muscles
were evaluated. These muscles were selected
from 17 patients and 18 healthy subjects who
were able to lie prone. All subjects had the age
between 18 to 60 years old and the Trad HE MMT
grades between 2 to 5. Participants were received
the Trad test and the supine HE MMT with hip
flexion 30, 45, and 60 degrees. The test
sequence for hip flexion angle in the supine HE
MMT was random and the Trad MMT was the last
test. Quadratic weighted Kappa was used to
determine the agreement of supine HE muscle
grades at hip flexion 30°, 45" and 60°, compared
with the Trad HE manual muscle grades. Results:
The moderate agreement of supine HE MMT at hip
flexion angle 30°, 45° and 60° were found, that is,
0.54, 0.60 and 0.42 respectively. Hip flexion
angle at 45° had the highest agreement when
compared with the Trad MMT. Clinical implication:
Supine HE MMT with hip flexion 45" is
recommended to use in clinic in patients who

have difficulty in lying prone.

Keywords: Hip extensor strength, Hip muscle
strength, Supine manual muscle test, Agreement

of measurement
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v

a Ll -ﬂl A v o
post hoc test AnmziAtanumene linalusag

a

90 (intra-rater  reliability) ~ A281411# Intra-class

correlation coefficient (ICC,,) Nlsunsuinldlunng

AATZHAMUUANFNIENINGAN HE torque JuuAaz

U dl A % v Vo o
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HE torque AalUsunss SPSS version 16 Tnanviun

o

seAUEA1ATY (alpha level) 299N139LATIEWIUIN

o

FautsraanisAnueniwindy 0.05

ANS19N 2 BAANUTINITINIANAHNLILawUL Trad MMT °

LNSANAINLLA ANRNNAAIN
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d’ % 1 v 1 v o . %
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4 Good (G) paaataenisindenlnaeinsmiunazinn 20 891 visandaanNsAaaRlmaaegEgn
nadau (full available range of motion)
ansnsandaulmfinuseusiiindelfgadenisaaaulug sesnismdianasinn 20 a6
3 Fair (F) . .
waAnTNRAdenlmaesignnaaey (full available range of motion)
A o \ A a A &
aunsopdaula lfigadainisirdeuluaesnismianazinn 20 8961 WsaANE9NI9
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4 e L
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NANIFANEN
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21g9:191918 D960 U utiudugiganing 17 au
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do - o . d
ANNINAGaLINEN 1 21 lHasanananddAsviles
LAZWLINNTINGNTRINEHALANTUNINANEUAINNT

o P o =< =

nagaurwIn Hrloailsznaufion duwImRTIEN 10
AL, multiple sclerosis 3 AW, UNALRLTIAUNRS 2 AL,
wazfiloallale, danuds uaz systemic
erythematosus 8neeneas 1 AU Tnemn9R 3 Lan
ARRY 9 dENiUUNINTIU ANRNGA-G94R 19
WA 818 TN LAzA9U4920981AN AN ATLENANY

nanERganwATugLae

ANS19N 3 LARNANLRAE, m'qw,ﬁmt,uumma?gm, AN

ANGA-Ga4ATR98TE LNA 1IN LaTAIugeTe

BIANANATULNATNAIENNFUAIN (N = ATUIULN)

(PANgA-ANGI4R)

. ANFUN WA gilae
AqLkils
(n=17) (n = 34)
VWA (T81/UEN) 7110 22/12
ang (1) 25.75+3.18 42.4 +8.58
(PNANgA-ANGIAR) (19-33) (27-58)
lupus vt (Alan¥u) 5867+ 1195  63.47 £ 17.20
(PANgA-ANGI4R) (43-80) (36-110)
HIUFS
- 164.61+6.28  165.06+11.83
(vHuUBLNAT)
(157-180) (147-186)
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F28n1391 MMT  81anldlaen1saAsziaanu
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~ a Ay =
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UIVUNA V]Qﬁvl,ﬁlﬂLLﬂﬂﬁlWNLﬂ?ﬂﬂﬂ’mLu@ LA

AATzdANLANFaneddRNe T URsuAY HE

torque WRLAUTINVLENGA 519N9N9A 2 AU 3, NIA

3NU 4 Wa%NTA 4 NU 5

M15197 4 uansAafeuazdsudeauuunnsguretlefidus HE torque WsLALTWINAY (%Nm/kg) wenau

nangeandnuitienliannimagenlurin Trad MMT wag supine MMT fiyusne Tuaaduuanssauauaign

NARAUANNWIIUIIAINE1HLE HE TULFAaZINIANTINNA 5121

v ldlunng

. HE torque (%Nm/kg) p-value*
nay
NAAaL . LN/ 2 ngm 3 LNTA 4 LNTA 5 2vs. 3 3vs. 4 4vs. 5
AVANANAT
MMT
39N 21.93+18.85  138.85+45.67 149.79+70.38 208.46+76.57
0.009* 0.727 0.011*
n=>51 (4) (7) (16) (24)
Supine "
KANINA 233.63+£15.24 244.39+57.38
hip flexion 0 164.67 (1) - - 0.801
n=17 (2) (14)
30° —
@ﬂfm 21.93+18.85  134.54+48.45 137.81+66.79 158.16+73.54
0.010* 0.916 0.442
n=234 (4) (6) (14) (10)
39N 56.91£65.79  132.43+60.53 188.41+£72.23 217.91+67.00
0.022* 0.032* 0.222
n=>51 (7) (12) (17) (15)
Supine "
{ININA 258.12+28.44 234.00+£64.13
hip flexion 0 164.67 (1) - - 0.403
n=17 (6) (10)
45° -
leﬂ"m 56.91£65.79 129.50+62.59 150.39+58.63 185.74467.22
0.023* 0.440 0.304
n=234 (7) 11 (11) (5)
39N 64.42+64.00 171.28+65.66 218.69+83.62 215.51+74.55
0.000* 0.113 0.930
n=>51 (9) (27) () (8)
Supine "
KANTINA 229.79+37.49 250.41+£75.69 238.56+64.08
hip flexion 0 - 0.556 0.801
n=17 (7 (5) (5)
60° =
Biﬂ"m 64.42+64.00 150.804+61.27 139.40+37.86 177.10£87.75
0.002* 0.810 0.520
n=34 (9) (20) ) 3)
39N 37.43+19.34  112.66+38.56 159.59+40.41 236.91+48.64
0.001* 0.025* 0.000*
n=>51 (9) (6) (14) (22)
zﬁ;um‘wﬁ 202.50+31.52 249.49+57.22
Trad MMT 0 0 - - 0.142
n=17 (4) (13)
E’iﬂ'm 37.43+19.34 112.66+38.56 142.43+29.70 218.75+£25.90
0.000* 0.049* 0.000*
n=34 (9) (6) (10) )

* JANUANANIN AN R84 HE torque (%Nm/kg) se1a1ainsandnaiiiad p < 0.05
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ANNANINT 4 NN AGELIEEYn Trad
MMT @13130uenNIAANNLISuTITed HE aanlHa
‘ﬁlzgm Lﬁ'fa@gﬁmﬂmw (n = 51) wazlugile (n = 34)
AANLINAN HE torque 2894N7A 2 HaEN31LNTA 3
N9A 3 HaaNINgA 4 Lazingm 4 feandningm 5

o o

peiNaldaudAunieans wazn1madeuluyii

supine MMT fiyssadiaazInn 45 a9A1 armnsouen
. v, 9
ARINWANFN9T89 HE torque  lHANININusada
azTnn 30 uaz 60 89AN LHaNansUIAINdayasIN
AR @1N1TDANUANAINTRIAN HE torque 351dNg
INgA 2 AU 3 LAY 1NTA 3 AU 4 UAAZLHANINNNG
neaau MMT nnvinliauisouanA I wAnNGNgTes
AN HE torque ¥M9N9INTA 4 LAY 5 MELNALATIZY

ova a
HENLRNIZNYNHNATNINA

al Q

mswﬁ 5. WAAYAN Quadratic weighted Kappa
agreement (qu), standard error of mean (SE) LLlaz
95% confidence intervals (Cl) ﬂﬂﬂLﬂﬁ‘ﬁﬂé]j’mL‘fj@
HE #lFannnnmagelumi supine MMT ﬁlqumj

Weuiuvin Trad MMT

Supine HE MMT Kw S.E. 95% ClI
Hip flexion 30° 0.54 0.13 0.29-0.79
Hip flexion 45° 0.60 0.1 0.38-0.82
Hip flexion 60° 0.42 0.1 0.21-0.63

1NA1919% 5 WaAYAN Quadratic weighted
Kappa agreement Tun1smaaau supine MMT ﬁ&gu
sadeazlnn 30, 45, WAz 60 BIAN A1 agreement

v d” dl ° ! .
1aan3ANANIHe HE Ann1snageyluvin supine
MMT uvin Trad MMT  agflugaeszauiliunans
(0.42-0.60)

dl = dy vaa o

WasannnisdaneitlE3snnsdn HE torque
ANNNFANE1T09 Perry LazAme’ A9l A991ns
wHeuiieuen HE torque U484 Perry UaTAnLe
* (A1919% 6) TINUINAN HE  torque  N9alAlu

= g A 9 g

nsAanEnil IngeannzilauneninsaaeInds e iUy

Trad MMT HA1ln&uAeaiuan? Perry wazanuy’

71891U18 aeinalafnnn TN LA NLANFANININE DA

Wanadaupl HE torque TuuAazinsaraIndnuiiie
! | Ay =2 Fo oA

sendeANIRANNNTANHNRALAT Perry WazAtuy

° 9181971

UNIANT
=< d”Q/ 1 % dl
nsAnEIHAeINITuIATYsadaasinnn
WNNZANGMTUNITNAZRL supine HE MMT lagivin
nN197U721dUAY Quadratic  weighted  Kappa
o & pRivey:
agreement  289.N7ANATNIEE HE A lRa1nnng
nnaaulurin supine MMT iyusadiaazinn 30, 45
WAL 60 R9AN AUYIN Trad MMT  HANNSANHINLAN
. , 4 9 v
n19911 supine MMT Niyssadaazinn 45 ag/n e
agreement g34m (0.60) (m‘mdﬁ 5)
n1sAnEilE1E33n199RRY HE  torque
ATNTAEITUAL Perry WAZANE’ WLIN1INAGEL
Tuvin Trad MMT (%Nm/kg) 299n13ANEH @13190
ueninspANLdaussaas HE 155aNga (A1999 4)
a v d” 1 1
WazdlAN HE torque 2e9nannliiausazingsluna
Trad MMT (Nm) In&iRssriudieyaaas Perry uay
AUy’ (A3799 6) aeinglafimINAn HE torque (Nm)
Tuwsazinsandnsiiiaialssiludqanimagday
WU supine MMT Ainulunis@nenil (An3199 6) §
ANLANFNALNNIANEIT8Y Perry uazALy” o)
1119914138911 N ANMNUANGNNTDUTETIR BE)
WAZINALRIa1RN2As T NHENAFRANN WL aTR
ndnuiile sanieAaNLANGNNLeIyNsadeasinn
. 3 A y J
PUTNINIINARAL " LHegaInyNsadaazinnd
P e = P 13 = o
ANAUAZiNasaAT HE torque’” WAZNNTANEIENN
nsmagaulurinueunnanyxsedeazinn 30, 45,
LAY 60 BNANTNEIAFANNAINNTANEITBY Perry WAL
5 AN My o ' ¥ 1 0
A’ NladlinvuaduAyusadeas innusninue
g y =
HuAINgI189219 NN LaziilesannnisAne
5 My =
2199 Perry uazane’ lilAseaunnugavizanin

Y yva o

gN11199a14145A7 N 1FEAAe lda1unsansuAn

al

yusadaazinnlunisAnunaes Perry uazanue’
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AN5199 6 LaAIAN HE torque (Nm) wenaunsnaesnanuiien ldannisansn iifeuiusieaiuses Perry Lay

AUy
HE torque (Nm)
Author Type of HE MMT
Grade 2 Grade 3 Grade 4 Grade 5
Perry et al., Supine HE MMT
19.10£15.0 66.70+24.60 103.10+23.0 175.60+67.60
2004 Heel raised 90 cm.
Trad HE MMT 21.37£13.52 66.68+38.34 104.59+32.08 141.26+£36.25
Supine HE MMT
9.14+£7.58 104.85+£52.45 93.69+42.19 120.62+£52.10
Hip flexion 30°
Present study Supine HE MMT
o 28.77+33.77 94.32+51.65 110.63+40.96  130.03+50.32
Hip flexion 45
Supine HE MMT
34.16+34.27 110.40+£43.67 114.46+47.29 134.39+459.27

Hip flexion 60°

* JANUANANNNI9ATA18 HE torque (Nm) szudnainsananuiiled p < 0.05

Z@’]mﬁlﬁﬂ"} agreement  UAINITNAADLU
. a 9 A
supine HE MMT mgmmmmxiwn 45 BNATNAN
wnndnfiyseadaasinn 30 Lay 60 9961 814
\Wasnnaniiyusadaazinn 30 asaiuniseda
aznnitleanga Mlinnseanusaaetaanasingly
% Y v d’l v o

nnsanfiuenazinnlinuaininu ldusanamaas

b4 ﬂy v = P 1
néulleties aurawmiaadsinnlédnandnnig

= s

nagauUNyNIadaazinn 45 LAY 60 89A1 N9
nagaufysadaasinn 60 asaduynsadoazinn
dl d‘ o L% v o v d”
nunnge B liidesldusanmaresndniielunig
% LA dl” AI' o v
anfingnazinnliitiuainivuninign nnliinasean
P ~ VoA = o
LILUE AR INNNANNNENNNINYINAY FEUSLAEINY
nysvadaazinn 45 asan uyusedearinninetlu
. d a4 . .
szAuthunans Wamauiuyssadeasinn 30 uas
60 89A1 N1 1IN1708NLINIBIBNANEN AT NN TN
gnaziwnliiuannivu Maouneneslusesuiu
o U = = ] 1
nan M linseanusamunasinninanndieeglu
[ b o v dl %
sraulunay wavannmdesiudeyanliain

3N lunn9199 4 Tasaviiiugn lunimagay

Trad HE MMT #Ha1uwuaniliinsandnsiile HE
N394 uaz 5 FaNAUWINL 36 2191NLNYNNAGEL
A 51 97 NMAGBL supine HE MMT 713394
¥ b %

dJagzInn 30, 45, waz 60 89A1 LHLNIA 4 LAY 5
FANAWNINAL 40, 32, WA 15 PIAINANAY AZLHUIN
¥ supine HE MMT 331 60 83A1 711 1Aanaginliis
a1dNaNATHIUIN T8N TA 4 waL 5 Hauiign
29371991 supine HE MMT FaeldEinisinanu

b % dil v d” o o 1 % d‘ %
IAINAINLUDY WAZNAINLUBANFAIFINAY LHBF B
o o v ﬁ” o
anarinnuaza1aaligeuanau n199191118 4
P & A A o a < o A gy a
nANEeNNgTesazNNNINTUAL LN LA A AT
ANTARBB IR NAN N UABAZAN DN HIAIINTUAS
e9aAakazarinn N1aNNEIgININ N19FNE
ANsuAsaeanFaLazazwn el uasliin
[~3 o v 4’1 v d”

nsuyuiaziliennidu Tnaanizndiuile back
WAz abdominal azdadn1anuNInTL' atnglsina
o ] =S = = o
FalinwunisAn T e R aUN199 191198
NAMLHBTUAZANFI DN hip & trunk extension

A P e ] 15
V]HN\?@‘H@’&iIWﬂMWQﬂuIﬂEIE’]?\T We Kang LAy
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WLINN9NN hip & trunk extension MvinuaUMNI

anuzuaauen 11y sling  Aeee1AunisineIuLes

N&1NLELe inferior oblique, rectus abdominis,

multifidus, WAL erector spinae NNNIINIINN hip &

trunk extension 04z27991 LUgNLAA YFRUUEN
A .

P1INUUNY (bridging exercise) €4 Kang LaTANL

15

a71/d1A3 1N UAITIB9TNTUENN hip &  trunk

U
osls/y 2

extension Lilutlagad Ay lfinfuilianieu

'
o k7

& o o o
1naU TnaeAueaulu sling iAnNsuALtiagna
TNUUGNUBA UAZNI9INT LWL U Busul
ANTUAININNIIMNBN  N1FNIAN agreement

. v & s .
FTUINAUNIANEINLTE N IHANNNINAREL supine HE
MMT fiu Trad HE MMT agfluszauiliunansana
P o Py ' o & Ao
\Wasnnainuanatfade Hun ngundiuiiiannieu
TULARLNNINAZALLANANNTUW TINIINAZDL
ANLdaLsareandnnile HE  Tuvn supine HE
MMT  dsznaulid@aanisnieiuaesndnuiie
Thoracolumbar,

abdominal, semitendinosus,

ipsilateral & contralateral multifidus, ipsilateral &
. . 16, 17
contralateral erector spinae, gluteus maximus
waz core stabilizer'” "% luanzAn1InAge LAY
wislsareandnsiile HE Tuyin Trad HE MMT $nns
N9ULBINEN L semitendinosus, ipsilateral &
contralateral multifidus, ipsilateral & contralateral
. o g , 16, 17
erector spinae WAYNANLUA gluteus maximus
AUAUIINITNARBLANNLIIUTITRINENLTLE HE
11911 supine HE MMT azin13919 1 4189N &N Le
Inadaulun) Mnaadiasiunfruliauauazansa
WAN1INAREL AN LIILIITaINE1HLHe HE Tunin
Trad HE MMT #n189n91uzeandnuilatiasndn
& A o
UBNAINU NUNFI1UTBITU (base of support) 18INT
NAGALANNLIILIIIBINANHe HE luvin supine

HE MMT #eandnnismaaeuluyin Trad HE MMT

2 i
A A

219N I AANIIN 9 WIaINd NLIHe AL AU

v v
=KX 14, 23 o o

= PN o & A
WEleAAZ NN NINTY QUU ENTANATNLUAN

1fanninadaundnuiiia HE 1uvin supine HE
MMT waz Trad HE MMT a981aRA2 N wAnFAariis
Fedanaliirn agreement #ldagluszAuiliunans
(moderate)

Dausinsmmgaeay supine HE MMT Hdaaly
A5 YN UE U LT W BN ARNNTNARAY WANITHN
Aannmaday supine HE MMT ld1%Elun19m@find
damn97239naa1U92n17 Aa 1) N1INARALAINN
udaiseaaandnaiiie HE Tuvin supine HE MMT &

\ Yy A . .
NNINNUIBITANEINLLATIUANEN9ANYIN Trad HE
MMT 13 N1SNARBLAN NI LINIRIN AN HE
%11 supine HE MMT #n199119114289n &1L Te Nad
wazasadanfas Taldunnslsziliu HE el
= % o = 1 v d”
WAEa BNUNNB1EN4NATRNNTERLKINYBINANLED
HE a1a1417Ase7aTAaN19ARRWIMAa8ANT
\ v s v Ay Y
N191UIRINTNTguarnaaiiasnfuLazas nn i
WUAINABNINNGINITDBNUINAINNENNEIHLTD
= s U % d”

witlgpaznninemss, 2) inusinisliinsananuiile
HE 229n19magauluvin supine HE MMT® Ha7191
k2 1 A e % dl 1 E%
fiaandn AaluiinsldAsaanang + way — $aNEE
willaunaainisliiinganansiile HE 1w Trad HE

a

MMT' 3) mudn@Anismmagey Trad HE MMT fiaal

'
=

stabilization 183dausNENagmilasianduied
ALNNINIMAGeL” WAN13N1 supine HE MMT laifl
stabilization 9N lHAAN1AARINIT ALY lAdNE

=

viu nasneaaulugiliaduninazedn AAN
< 1% dy o o :/I v ! o 25-27

wlsussreendnuileandaisaasdnaunnsnarii

TUIULAINITNARDY BIANLNITUHULIBIANAY

Y v

(trunk rotation) l841e B1flnelEndNiad U

al

' v
a

wisugandnungamanisiafaulug Al §naaey
kN AuAsinNImAgaLIEMInNLNN LA ALY
TALTE WAY 4) mafﬁ\immgm@?ﬂamiwnﬁmmdﬂ
Wiadleandn 30 847 LRBAIUUNANNUANAN
sxmdnannsliiingandnuiile HE 1ngn 4 uay 5 €

aunsannlienn iesannmaaasiastiuagnielane

154



yusadaarinnTimanzandmiunimasauaduuisusfioaie

v 4” S '
ranfnutamisaazinn lurinueumng

wWinnesfilae 5) Deudi Perry wazAnuy’ axninum
inainasliiinsandnuiialnafiansnunannyuee
¥ 1 1 A v '
faazInndrnnndnvisatiasndd 30 aeen Tunisuen
921974 supine HE MMT 1n3n 4 waz 5 wafaaelals
U Tniladimadinyu andenisdaunntsazaanafes
Aunsldarunisadtinuinndn uazlunimagey
weIn supine HE MMT $£119141N9A 2 WAL 3 ¥3RLNTA
3 iy 4 gadelinnsdunanisenazinnuarandali
AunwdulszifudAty Ae dranasinnuazansa
4 d’l Y o 1o Al v 1
Aunulidaay uwdiiinnssedeas nnataziluinge
4 o L dgl Y @ v
4 witinenasinnuazadaiuiulidniieaaziiy

196 3 da1nge 2 luaNTnsnaZINNLATZ AN AN

daaniaaaanisAnen 1) noseinisdssiiiy
[~3 v d” 1
AN LINLRINANLEE HE 1n3m 3 Tuvinuaumans
yueadaazinn 30, 45 uar 60 o9A1 fadell
Avuanuginisdunayusagzinniininngn 30
dl o % v a
89A1 WBANNTALAUTINAed Mn1sU sz uAN
[~3 % d’l 1 ‘d‘ v
wiqusareandnaiie HE Tuvnuaumanafynsede
azlnn 45 uay 60 a9rn Mallyasedearinniduns
Tmﬂm”%m@ﬂﬂummmu (starting posmon) EENN
daarinn 45 way 60 @9A7 AaalANldNINNgn 45
WAY 60 BAIANAINANAL WABAIHNINNGN 30 BAN
2ein919ARIN N1INARDLAMNLTILITRINEINLTLD
HE Turihuaunaneiyssadaayinn 30 a9 Yuse
daarinnidunnliainnimedeudiadtieandi 30
B9AN Aatlnauainislingg 3 Llenngauaqny
wisusaaeendiniide HE Nynsadaazinn 30 aamn
ya o R K A = 1l
faduRsiinnantsaniseliinisunaesazlnn way
Lmnm"n@wqﬁm:ﬁm@ﬁmmBﬁwmmuamﬁmu
unan (913199 1) 2) §3de 1515 Indledinesdn
yuvedeaclnnludeegaiinaaeinimeaay usade
N2 8INATIRLRDAARDIALNIT ST UNIARTN

va o

11NN91 aginalafmna mw‘l%‘llnﬁiﬂﬁt,m@ﬂumﬁm

al

v
v ¥ o

yusadoaznnlurindafiu 3) nsdnunil riﬁfi &N

ninNUsziinANuiansaaandndiile HE Wieaau
Wweaanin1sdssifiusialunin supine waz Trad HE
MMT atanlifinaens (bias) lun1slinsaaes
NENNHBLAZANAINNABAAREY (agreement) 2B
¥ & Ane ' . =
insananulef lfainnisnaaaslurin supine ey

o

fiu Trad HE MMT A91iu A9A2slf3dt 2 AuRa §
nagauANLdsusaraandniila HE Tuvin supine
HE MMT uazénagaumiiuudussnaandiuiia HE
Tuvin Trad HE MMT  $audunivmadauan HE
4 ad o oo o -
torque LWBAABARTNBIAUTAIINEITELNEIAWALA

o

atnelafinn fRduiin1slniadssifiunimaaay

MMT 1uvin supine uaz Trad naunsivdeya

v '
[ ol

va o v dgl
souneRduldinsiniuuainsnaasndniiialy
n1anadauldunandnAny wanannil laninig
whaufieusn HE torque wanasinsananuiiialy
i1 Trad MlEannisAnsiiunisdnsnees Perry
5 a ' ' y a o
wazAy’  (M19199 6) AzwuIneg bty
dgl o s = da/d Aﬂl 1
uanani dngiszasAaednisAnetaaLieanlpn
yuvadearinniuunzansanismaaay supine HE
MMT n1sldgAdeaaspuandusiasinnismaaayiive
AN inter-rater reliability 7184n19MA&aL MMT nau
2 o = ! o a
TIUNIANENT189TU31 11991 Trad MMT § inter-
rater reliability #ARN9N intra-rater reliability28 4)
o A I o g
wanaINHa UL NNANNLILNTRINAT NI HE
Tuwsazingalafansunainyin Trad HE MMT 1d

v o A

WINTUASIH LNgA 2 (n = 9), 1N3A 3 (n = 6), LN9A 4 (n

= 14) wazingn 5 (n = 22) Tpganizanuay

nauHe HE Tungm 2 waz 3 NRaNuiutiesndn
Lﬂmﬁw] TINIFANAIUIUIY TUnIMARALAIANN
WilAe1 agreement MANNINTU LAY 5) N13ANET
Tl TnaainIn M UAAINNFASHL (muscle tone) 284
o P Ao s a =2 o
AN HE Afaian un19Ussiiuanumesaes

N&"NLe HE #ag Modified Ashworth Scale (MAS)

2R 2
a ya o o

Wall {RdeazAnananasinean nnd ankle clonus

I = =2 o ¥ dy a
WraNANFNFAIaINANHAaNIN InENANTUIANn
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ArNaNIsnlunnsAtuANNIsAReulnaaasde
azinniudnAny Ao anaradasnIefiasdlingg
S b % 1 v dl 1
wiendearinnlfinsetnaiiaeinag 2 Wansaaluin

Trad MMT

agUnanIsAnE

yuvadiaazinn 45 a9 HAumNITAN
4 - Y :
Nan Wenaaeuauudusaeandiniie HE Tuin
supine HE MMT Taawudndpanuasnniodatly

. o I
srAuunaaiafauieuiunimaae AN
wiausaae9nd e HE Tuvin Trad HE MMT usitin
n1ENINENTAAITAINNTNAIHLANANIT B
S g - 44

ndnuiileduuanmideann HE  mieadeslunis
naaauluvii supine HE MMT uazaasliitlaadinng

Hndaunspaauluanaun1maga

LANA19A19DY

1. Burnfield JM, Josephson KR, Power CM,
Rubenstein LZ. The influence of lower
extremity joint torque on gait charecteristics in
elderly men. Arch Phys Med Rehabil.
2000;81:1153-7.

2. Kilmer DD, Aitkens SG, Wright W. Simulated
work performance tasks in persons with
neuropathic and myopathic weakness. Arch
Phys Med Rehabil. 2000;81:938-43.

3. Reuden DB, Siu AL. An objective measure of
physical function of eldery outpatients. The
physical performance test. J Am Geriatr Soc.
1990;38:1105-12.

4. Duncan PW, Weiner DK, Chandler J, Studenski
S. Functional reach: a new clinical measure of
balance. J Gerontol. 1990;45:192-7.

5. Perry J, Weiss WB, Burnfield JM, Gronley JK.

The supine hip extensor manual muscle test: a

reliability and validity study. Arch Phys Med
Rehabil. 2004;85:1345-50.

6. Chittawatanarat K, Pruenglampoo S,
Trakulhoon V, Ungpinitpong W, Patumanond J.
Height prediction from anthropometric length
parameters in Thai people. Asia Pac J Clin
Nutr. 2012;21:347-54.

7. Medical Research Council (MRC) of the United
Kingdom. Aids to the examination of peripheral
nervous system. Eastbound: Bailliere-Tindall,
1978.

8. Hislop HJ, Avers D, Brown M. Daniels and
Worthingham's muscle test : techniques of
manual examination and performance testing.
9 th ed. St. Louis: Elsevier Saunders; 2014.

9. Lowry R. Kappa as a Measure of Concordance
in Categorical Sorting 2015. Available from:
http://vassarstats.net/kappa.html.

10.Silva AM, Shen W, Heo M, Gallagher D, Wang
Z, Sardinha LB, et al. Ethnicity-Related Skelatal
Muscle Differences Across the lifespan. Am J
Hum Biol. 2010;22:76-82.

11.Maughan RJ, Watson JS, Weir J. Strength and
cross-sectional area of human skeletal muscle.
J Physiol. 1983;338:37-49.

12.Doherty TJ , Vandervoort AA , Taylor AW,
Brown WF. Effects of motor unit losses on
strength in older men and women. J Appl
Physiol. 1993;74:868-74.

13.Waters RL, Perry J, McDaniels JM, House K.
The relative strength of the hamstrings during
hip  extension. J Bone Joint  Surg.
1974,56:1592-7.

14.Garcia-Vaquero MP, Moreside JM, Brontons-
Gil E, Peco-Gonzalez N, FJ V-G. Trunk muscle

156



o T

aine f9adan uay asRumtl Fauniduyide

yusadaarinnTimanzandmiunimasauaduuisusfioaie

v 4” S '
ranfnutamisaazinn lurinueumng

activation during stabilization exercises with
single and double leg support. J Electromyogr
Kinesiol. 2012;22:398-406.

15.Kang HK, Jung JH, Yu JH. Comparison of
trunk muscle activity during bridging exercises
using a sling in patients with low back pain. J
Sports Sci Med. 2012;11:510-15.

16.Chance-Larsen K, Littlewood C, Garth A.
Prone hip extension with lower abdominal
hollowing improves the relative timing of
gluteus maximus activation in relation to
biceps femoris. Man Ther. 2010;15:61-5.

17.Tateuchi H, Taniguchi M, Mori N, Ichihashi N.
Balance of hip and trunk muscle activity is
associated with increased anterior pelvic tilt
during prone hip extension. J Electromyogr
Kinesiol. 2012;3:391-7.

18.Ekstrom RA, Donatelli RA, Carp KC.
Electromyographic analysis of core trunk, hip,
and thigh muscles during 9 rehabilitation
exercises. J Orthop Sports Phys Ther.
2007;37:754-62.

19.Kim JH, Kim Y, Chung Y. The influence of an
unstable surface on trunk and lower extremity
muscle activities during variable bridging
exercises. J Phys Ther Sci. 2014;26:521-3.

20.Richardson C, Jull G, Hodges P, Hides J.
Therapeutic exercise for spinal segmental
stabilization in low back pain. London:
Churchill Livingstone; 1999.

21.0'Sullivan  SB, Schmitzn TJ. Physical
rehabilitation : Assessment and treatment 5 th
ed. Philadelphia: F.A. Davis Company; 2007.

22.Jang EM, Kim MH, Oh JS. Effects of a bridging

exercise with hip adduction on the EMG

activities of the abdominal and hip extensor
muscles in females. J Phys Ther Sci.
2013;25:1147-9.

23.Shumway-Cook A, Woollacott MH. Motor
control: Theory and practical approach. 2nd,
editor. Philadelphia: Lippincott Williams &
Wilkines; 2000.

24.Reese NB. Muscle and sensory testing. 2nd
ed. St. Louis, Missouri: Elsevier Saunders;
2005.

25.Tyson SF. Trunk kinematics in hemiplegic gait
and the effect of walking aids. Clin Rehabil.
1999;13:295-300.

26. Pereira LM, Marcucci FC, de Oliveira Menacho
M, Garanhani MR, Lavado EL, Cardoso JR.
Electromyographic activity of selected trunk
muscles in  subjects with and without
hemiparesis during therapeutic exercise. J
Electromyogr Kinesiol. 2011;21:327-32.

27.Karthikbabu S, Chakrapani M, Ganeshan S,
Rakshith KC, Nafeez S, Prem V. A review on
assessment and treatment of the trunk in
stroke. Neural Regen Res. 2012;7:1974-7.

28.Jain M, Smith M, Cintas H, Koziol D, Wesley R,
Love MH, et al. Intra-rater and inter-rater
reliability of the 10-point manual muscle test
(MMT) of strength in children with juvenile
idiopathic inflammatory myopathies (JIIM).
Phys Occup Ther Pediatr 2006;26:5-17.

157



