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Reliability of hip and knee angle measurement in Modified Thomas
test, distance in Sign of four and palpation of quadratus lumborum

and psoas muscles and sacrotuberous ligament
Rachaneewan Adisaiphaopan’', Chompunoot Suwanasri* and Sarawut Suwannarat'

Abstract

Objective: To study the inter-rater and intra-rater reliabilities of hip angle measurement and
knee flexion in Modified Thomas test, the distance measurement between head of fibular to the couch
in Sign of 4 test and quadratus lumborum (QL), psoas muscle and Sacrotuberous ligament (ST ligament)
palpation.

Material and Method: Five subjects, both left and right legs (10 lower extremities) were
randomized. Two researchers assessed the abduction and flexion of hip angle measurements in
Modified Thomas test, the distance measurement between head of fibular to the couch in Sign of 4
test. Afterwards, the researchers palpated twice for QL, psoas at the lumbar spine; L4-5, L3-4, . 2-3
and ST ligament. The invisible ink pen was used by the researchers (two times per a subject) to mark
the area on the muscles and lisament then used black light to present the agreement area. The level
of acceptance was 50% of the agreement area of palpation between the two researchers. Test-retest
reliability was used to determine the outcome measurements.

Results: Intra-rater reliability of the two researchers in abduction and flexion of hip angle
measurements were (0.971, 0.904), (0.945, 0.953), knee flexion angle measurements were 0.989, 0.988
and the distance between head of fibular to the couch in Sign of 4 test were 0.901, 0.947. Inter-rater
reliability of the two researchers in abduction and flexion of hip and knee flexion angle measurements
were 0.867, 0.942, 0.992 and the distance between head of fibular to the couch was 0.867. The 80-100%
of the agreement area was shown in QL, psoas and ST ligament palpation.

Conclusion: Excellent intra-rater reliability was presented in abduction, flexion of hip and knee
extension angle measurement in Modified Thomas test including the distance of head of fibular to the
couch measurement in Sign of 4 test. The agreement of palpated area of QL, psoas and ST ligament

between two researchers were 80-100%.

Keywords: Modified Thomas test, Sign of four test, Quadratus lumborum, Psoas, Sacrotuberous ligament
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A15199 3 intra-rater reliability (ICC 2,1) 999991719119 N1590 Yodglnn NISLABYATDLIN LAY SYaETENINg

head of fibula fiuiulfgs vaansing1lugide 2 au

Modified Thomas Test (84f1)

Sign of 4 (84f1)

Hip Abduction Hip Flexion Knee Extension
va o va o va o ya v va o va o va o va o
N8R | WAFBAU | WAJBAU | WIFwAU | WIEAU | HIFBAU | WIEAU | KABAU
v v v Y v v v v

n1 72 n1 72 n1 72 n1 72

intra-rater reliability

ENINATIN 1-2

ENINATIN 1-2

ENINATIN 1-2

FENINATIN 1-2

single measures 0.971 | 0.904 | 0.945 | 0.953 | 0.989 0.988 0.901 0.947
average measure 0.985* | 0.95* 0.972 | 0.976* | 0.995% | 0.994* 0.948* [ 0.973%
SE!\/\:SD\/(l—r) 0.807 1.57 1.11 0.99 1.17 1.31 0.60 0.38

95%Cl=1.96*SEM 1.701 | 3.082 | 2.172 1.944 | 2.292 2.563 1.166 0.742
lower bound 0.888 | 0.664 | 0.796 0.822 | 0.957 0.951 0.645 0.802
upper bound 0.993 | 0.975 | 0.986 0.988 | 0.997 0.997 0.975 0.987

A13199 4 inter-rater reliability ICC 3,1) ¥99894AINIIANY, N1590 VodLlNN NSINTYATDILT WA TYELTENIN

head of fibula fUNuUAEs S¥nINERITNT 2 AU

Inter-rater

reliability

Modified Thomas Test (84f1)

Hip Abduction

Hip Flexion

Knee Extension

Sign of 4 (a4f1)

va o

§3d8AUN 1 uag 2

ya o

§Id8AUN 1 uay 2

o

AIduAun 1 uae 2

1Y

§IduAUN 1 uas 2

single measures 0.867 0.942 0.992 0.867
average measure 0.945% 0.97* 0.996* 0.929
SEM 1.85 1.12 1.03 0.64
95%Cl=1.96*SEM 3.64 2.20 2.02 1.26
lower bound 0.638 0.785 0.968 0.554
upper bound 0.973 0.985 0.998 0.965
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M1319% 5 Agreement ¥84n15AAN QL, psoas 5¢AU 4-5, 3-4 uay 2-3 uay ST ligament ¥09{3d8 2 AY

(A1 100% UIEDY NNSABIRTIFILALUS UINNIT 50% NNAU A1 70% AUIEDI NITABINTIALLIALS
9

111N731 50% 1 7 AL)

A15AAN Agreement A3¥nen Agreement 5¥¥IN4

fuvis | sedu | §3deeud 1 | {ideaui 2 Nin
QL L4-L5 90% 100% 80%
L3-L4 70% 100% 100%

L2-L3 100% 100% 100%

psoas L4-L5 100% 100% 90%

L3-L4 100% 100% 100%

L2-L3 100% 100% 90%

ST 100% 90% 100%
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Aav A ae A A o .
ITYAUNANIANUUWTBADUINTNAABU Modified
Thomas #4214 Peeler JD, Anderson JE.® 2008 @nwn
29ANN5NTEAT 0401 TUrinN1SNAdeu Modified
Thomas lnglvideaslnneguiiies w3e Clapis PA,
Davis SM, Davis RO.” 2008 @nw1aerin1ssavoasinn
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NSDUAU NTINTTELI9U8Y head of fibula Aaa1nnu
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famifon azvilinuisefifnwwanou-wdanissne
fAnuiBesiuga(@df repeated measure) Tunsin
PIAINITNIY NS0T DAY INA LarNISLABeAYDLYN
Tuvimngeu Modified Thomas ASaEl ldAAuLEe
foldvassyninagiin LLazmﬁi’m?wmﬂ%%’H 1 uay 2
oefluseAUALden (1CC= 0.867, 0.942, 0.992 wag ICC
=0.971,0.904, 0.945, 0.953, 0.989, 0.988 AUAIAV)
Wuiafiunsagves Clapis PA 2008 ICC = 0.92
(r=0.93) Fsfnwnavesnsietoas Innifissogaiien
Wsuieuauidedoldvesis inclinometer uay
goniometer IndiAigariu uid@nwva1eyueseem
nsedeulv AsUAsusutees inclinometer
p1amedldiaIuIn enavinlrenanaling Uinvmiula
wazUed Winters wagandy U 2004 ICC = 0.89 (r=0.91)
UoNNIMSInSEezvinauas head of fibula aann
fuftudies lunisvageu Sien of 4 uenaniaa

NIFUEIANUIUAN standard of measurement (SEM)

e
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LAAZDIAIUBINITNN NS8T8dLINN N1599VBITDLTT
3990155091 GIJEJQEESJRG]JEJ%Q 2 agluyae 0.742-3.08 i
AuLoTeld 95%CI Laresrnn1sNNe MIteTesslnn
nnseedeln senineinden luya 1.26-3.64 e
Wedele 95%CI lunisinwndeudisuasainis
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JUATUNTINVBIBIAIN 3 VnuENAdBUAIY Modified
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WULAYY VUzNAEDU Sign of 4 Elveru RA, Rothstein
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a ° 0§ w1 A oA
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AnRnssudsznad

VBUVBUNTEAN WA.NN.UTY SUINTYS ﬁﬂéﬂﬂ
a'wwammmf Kinematic Muscle Imbalance
(K.L.IM.B) vasndsiilo QL Psoas uaz ST ligament
LagouyIn i AN I8 UILEaUDLANBITNITAAN

nanuLle QL, psoas, ey ST lisgament
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