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UIUAINISAY (cadence) zazIallunIsiiu (stride
time) S¥8¥¥9UBINTINTSIAU (stride length) AanSalu
n5Leu (walking speed) YoWIesNSAY ALY
NAFNANINTALYDIUBIN (knee kinematics parameters)
Ifud Arguniaiadoulmussdomlussuruntii-nis
(flexion/extension) seUNUE8-U21 (valgus/varus) Wag
STUUU-aN (internal/external rotation) Tugasw1su
il uardiemeitoyansaifiodnyamduiiug
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6‘1"3‘14@@ (Lumg) ®.D&% + 0.0 ®.Den + 0.0 ®.D@ £ 0.0 @.De £ 0.0& ©.D6 + 0.0¢
ftiiianie ©e.¢0 + 6.8& bbb + @.0b bb.¢D + 6.ce bb.g& + o.0/c bb.¢o + 6.6&
(Alansusoluns®)

ﬁi'\ﬁgu Q-angle way spatial-temporal gait parameters
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M99 B AL Q-angle uag spatial-temporal gait parameters YBIHINTINNITITULYNMUNAUYIDIE LALLARS

1Ju Mean + SD

nguy9e1g (Mean + SD)

ARIuUY o - lax U mo - e U <o -« U &o - &x U bo - bt U
(n = oe) (n = ol) (n = 0lk) (n = vl) (n = 0l)
Q-angle (degree)
WWATY Left 00.€® + o0 ®antbcy eobo+doe ®aE*Ee.mb .09 * 0.z
(n = 00) Right cad + b.@o geo tblbe oeoobramcd &batebd 0Nt 6.08
p o.em 0.90 o.eUe) 0.8 0.90
b b a a b
LA Left opld £ oo edand+ded omox+b.ad 600.dx*mom ©6.00 *O0.cD
(n = 00) Right 0¢Ro t 0ed ebadtmand 0063 tbod 00.08tbED  ©60.00 * 6.0
p 0.&¢ o.o0 0.00* 0.0& 0.8
a b b b b
Cadence Left 00L.ab + 0.00 06r.e + Xbd 00b.od t D.ax eoncd t &8 00rR.CC + ¢.0D
(steps/min) Right 00b.om + 0.80 ©0r.¢0 * &.& 0eb.od + 0.én eence t b.dd ©orR.¢b * ood
p 0.€& 0.€& o.bl o.&en o.@em
b b b b b
Stride length (m.) Left @.bn + 0.60 eobd+o00b ebntoos ebb+obm  be +o.o
Right e.b& + 0.0« 0.b& + 0.00 0.bb + 0.0 e.bl + 0.00 0.be = 0.00
p 0.0€ 0.6U 0. o.& 0.€o
b b b a a
Stride time (s) Left ©.06) + 0.0% 0.0b + 008 @00 to00s ©0b*ood 6606t 0.0
Right .0 * 0.00 ®.0b *+ 0.0@ ®.06) £ 0.00 ®.0D £ 0.09 .06 * 0.0®
p o.¢e 0.9¢& o.lbe o.c ®.00
b b b b b
Walking speed (m/s)  Left .00t 0.00 ©bmtoem ©.0&+0.08 ©.60Dt008  6.600t0.00
Right ®.080/ £ 0.606 olbmto.0€ 6.0+ 0.00 .09 * 0.0 .00 * 0.600
p 0.6€ o.cly 0.}0 o.om 0.€€
b b b b b

a = p-value of Wilcoxon signed ranks test: level of significant at p < o.o&
b = p-value of Pair t-test: level of significant at p < c.o&
* Significant difference at p < c.o&
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ATNFUNUSIZNI9A1 Q-angle wazAN sagittal kinematic
feature of knee joint
ANNTANYIAMUFUNUSTENIN Q-angle Uag
sagittal kinematic feature of knee joint AABATINTIV
Surhwinvasidiu (stance phase) Wu11 Q-angle fAuAN
yumsideulmvssterlussuiumin-mis (flexion/
extension) fauduwus dulufirniaufeadiueeng
ifedAyn9adid (p < o.0@) Inglunguyieeny mo - e U
WUANUALTUSIUAN BULAINETINNYIIT8T stance phase,
lungue9ene <o - < U wulugae mid stance wag heel
off uazlungurie1y o - & U wuluyis heel strike,
foot flat way mid stance fauandluANS T &
AMUANNUS 52%I19A1 Q-angle waAzA1 coronal
kinematic feature of knee joint
PNAITIATIERANUFURUGIENI18 Q-angle

kaiz coronal kinematic feature of knee joint

napRTIsTivIS U InvaRY (stance phase)
w1 Q-angle Ausyumsiedeulmuesteluszsuy
f19-071 (valgus/varus) faarudunus duluiianig
nsatnuiueg 1 litydAyN1Edia (p < o.0@) Tungues
918 mo - e U nuanuduiusludnuaugiangaalugis
foot flat Uag toe off, lunguyte1y <o - &« U nulu
433 heel strike, foot flat wae toe off uazlunguyitene
&o - &« U wulugas toe off U84 stance phase AR
Tupsail €
AUFUNUSTZNIN9AT Q-angle WazAn transverse
kinematic feature of knee joint

MsAnwlunguEiinTINNTITe9NY901E
wuiiA1 Q-angle lilfinrmdutusiudgunisiadoulm
Y0308 luTEUIUUL-a19 (interal/external rotation)
naemtsTinTsaasin Ut YAy

M99 a0 ANAUFLNUGTENINAT Q-angle wawAN spatiotemporal gait parameters

Q-angle (degree)

Spatiotemporal

3 o - o U mo - e U @ -ex U & -e&x U o - bt U
gait parameters
Left Right Left Right Left Right Left Right Left Right
Cadence r 0.0 0.0 o€z 0.&s*  o.e0 -0.0b o.lb& o.lbo -0.®0 0.0&
(steps/min)  p ces  o.em  o.om 0.00 o  o&m ol ol obm, ~ o.dm
Stride length r -0.0&*  -o.@* -o.&0 -od -o0.&e* -0.€&* -0.0® -o0.mo -0.0& -0.00
(m.) P 0.0 o.om 0.0 0.0€ 0.0 o.om o.o& 0.0 0.8 o.&&
a a a b a a a a b a
Stride time  r -o0.0b oy -o.@x®t  -o0.&a* -oc.ew 0.0l -obe -olbb 0.0 -0.0&
(s.) P o.0& 0.0 0.0l 0.06 o.&e o.&l o.bw o.lb& o.o& o.&l
a a a b a a a b b
Speed r -0.o8 0.0  -0.0b 0.0& o€ -o.@* o060 -o0.6& -0.60 0.00
(m/s) p o.alb o.po o.&x 0.8¢& o.o o.om ol  o.de o.o& 0.0l
a a a b a a a a b b

a = p-value of Spearman's rank correlation coefficient, b = p-value of Pearson correlation coefficient

* Correlation is significant at p < o.o&

** Correlation is significant at p < o.0®
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19199 @ AIAUFURUSIENIN9A Q-angle WagAn sagittal kinematic feature of knee joint

Q-angle (degree)

Sagittal
S = =y =y =
kinematic feature oc - ox U mo - e U o -ax U €&o-éex vo - b U
of knee joint Left Right Left Right Left Right Left Right Left Right
r 0.0 o.lbo o0.&e* o&d™* ob& 0.€o 0.€0*  o.;me oo -o.loey
Heel strike
p o.oo o.onel 0.0l 0.06 o.lbel 0.09 0.0 .06/ o.b& o.bl
a a a b a a a a b b
r o.oe o.an& o.n& o.€e* o.onen o.n& o.€n*  o.&w* o.0& -0.€®
Foot flat
P o.a/o 0.0 0.0 0.0&€ o.em 0.0 o.0& o.om o.¢o 0.0o
a a a b a a a a b b
r obe 0.0 0.80* o0& obe o.&* o.&@®* o.&& oo -0.be
Mid stance
P o.en& o.0lle 0.00 0.00 o.n& 0.00 o.om o.om o.b& o.en&
a a a a a a a a b b
r o.b& 0.0& 0.€% obe™  obb o.&d** om& o.cb* 0.0& -0.60&
Heel off
P o.bw O.cs6) 0.0l 0.00 0.l 0.00 0.00 0.0& o.€& o.&&
a a a a a a a a a b
r o.onel -0.08  o.oa*  ob™  olb o.bal oo  o.cb* o.0& -o.@&®
Toe off
P 0.0& o.ean 0.00 0.00 o.lb& ol o.o& o.0& o.cb 0.0&
a a a a a a a a b b
a = p-value of Spearman's rank correlation coefficient, b = p-value of Pearson correlation coefficient
* Correlation is significant at p < o.o&
** Correlation is significant at p < o.0®
M99 € AIMUFLNUGTENI9A Q-angle WawAN coronal kinematic feature of knee joint
. . -angle (degree
Coronal kinematic Q-angle (degree)
IS = S = S
feature of o - o U mo - e U <o -ax U ¢&o-éx vo - b U
knee joint Left Right Left Right Left Right Left Right Left Right
r -0.be -obz  -o.m® -0.M6 -o.m& -o.&” o.lbey -o.bo -o.enen -0.0w
Heel strike
p o.n& obe 0.60D 0.0D 0.0 o.0& o.lban o.n& 0.60& o.0lo
a a a b a a a a b b
r -0.0& -o.me  -0.&&* -o.&a®  -0.p0™  -0.&n* -o00lb  -o.a -0.b® 0.00
Foot flat
p o.€® 0.9 0.06 0.06 0.00 0.06 o.&n 0.0w o.n& o.a
a a a b a a a a b b
r -o.bo -0.bl -0.,n0 -0.b& -0.€o -0.0D o.&o* o.n& -0.0& -0.@m
Mid stance
o} o.nd o.a 0.0/ o.bo o.oe) 0.@O 0.0 0.0 o.co o.¢o
a a a b a a a a b b
r -0.0 -0.be -o.loel -0.bw -o.n& -0.00 o.en& o.bx -0.0D -0.be
Heel off
P o.@m o.n& o.b o.lbe o.em o.b& o.oe) 0.0 o.&w o.n&
a a a b a a a a b
r -0.0& 0.0 -0 -0.po® -o.&&* -0.&=x* -omd -o.&&* -o.lbb 0.0b
Toe off
p o.€® o.&n 0.00 0.00 0.06 0.00 0.®0 0.0& o.lb& 0.96)
a a a b a a a a b b

a = p-value of Spearman's rank correlation coefficient, b = p-value of Pearson correlation coefficient

* Correlation is significant at p < c.o&

** Correlation is significant at p < c.oe
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AUTLHLIIVBININTAUNTIN1IVB 99T SHAUTAINY

LY VN 4

dunusnulufieniensstudueg 1widedAgynieais
(p < 0.0®) lunguidn$1un1IT881Y o - b U,
o - et T wa <o - e U uananillungueny mo - e @
FanuAMUFUAUS TURANIIR S0 A UIENIE Q-angle
AuszeznalumsiiuedgildedAynsads (p < o.od)
Wil Q-angle Aedwussdnsiinsziretewn Tnslawe
98984 patellofemoral joint vurdidnnedeulmues
Forniioliinnisindeulmludinuszsifu patellar
qxfinsndeulwilusny trochlear groove of femur 91Ae
MsThauTendile quadriceps Fathumnen Q-angle
INTUAUNTITUINR (1NN o BrnluwAmawas
11nN191 o a3 luwangs) aziinainliiAnaruly
ama’lumiﬁwmﬁumﬂé’mﬁa quadriceps inUTIENST
nsvisedo ity fuwltufiaziin lateral displace-
ment vaINs¥an patella waziinusainalendaniely
‘ﬁaizmwfﬁ:ﬁ@ﬂ patella Wae lateral femoral condyle
o ihlugnisirinnisindeulmvesdoriuay
Anenstianiunindeivastaula” ° InmeHa
AaNa1v i uulluu99A1INE1IN1IVUELAY (stride
length) LaTsETATAUATUNT9ISNISIAY (stride
time) fAranandieidu adaptive mechanism ves
srenelisnsmeimnuiuncaziiuainiy lddes
HONTUINEUTSENTEL * Faaenndastunanisfiny
Tundal]

INATANWIAMIUFUNUS 58119 Q-angle
fuagunisiadeulnivesteainlussurunin-nds
(flexion/extension) nasngasfiunduiminvasiiu
WU Q-angle Hanudunusiulufirmafeiiueeig
fdedAyn19ada (p < o.0@) laglunguyasens
mo - e U wuANUFuRUS luSNwULAINE1IYNY
994 stance phase, TuNguYI991Y <o - < U nulus
mid stance waz heel off wazlunguyiveny
&o - & U wulurs heel strike, foot flat wag mid
stance seiinanisAne kinematics pattern of knee joint
Tuszununin-uds unilnesmadiu™ ™ vy Eumes
nsiaulugiag stance phase aady heel strike (5888 o
10019950154U) T 1913 knee flexion Uszanas & semm

gl flexion Lﬁuu’mﬁﬁuﬁw’;mwixmm 00 - o&
29AlUY95088Y 0@ WINUNINATNITAU (heel strike
to foot flat) 1A8NISYI191ULUY eccentric contrac-
tion wesndauile quadriceps titetnelunsidu shock
absorption LLas%’Uﬁmﬁﬂi'wmsJﬁmstmgjismﬁdauéN
(weight acceptance) Lilautins foot flat TUuadng
mid stance WazBuUABLTiEnINsAdeulnange
Wumden neaziiniswmdensenaulnaisamsed full
extension MUY heel off ($osay <o 199293
nsiy) Wresinmswdeulmidswdy flexion Snads
uazdliy flexion wnFuidoss aunszviell knee flexion
unflaeluta toe off (Fovag bo venasMaLiu) Jadu
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Abstract

Relationship between Q-angle and gait parameter in Thai aged 18 - 69

Phongpan Tantipoon, Nuttaporn Praditpod

Department of Physical Therapy, Faculty of Allied Health Sciences, Thammasat University

Introduction:

Quadriceps angle (Q-angle) is usually used as a clinical assessment measure to evaluate

biomechanical function of knee joint. However, studies related to relationships between

Q-angle and gait parameters in healthy people have been rarely reported. This study

investicated the relationships between Q-angle and kinematic gait parameters in healthy

Thai aged 18 - 69 years.

One hundred and ten participants aged 18 - 69 years were divided into five age groups

namely 18 - 29, 30 - 39, 40 - 49, 50 - 59 and 60 - 69 years (22 participants in each group). All

participants were evaluated anthropometry of the body, measured Q-angle. Subsequently,

3D motion analysis (Vicon Mx system, Oxford Metrics Ltd., Oxford, UK) was used to assess

kinematic gait parameters of the knee joint during walking on a walkway with individual

There was significantly positive correlation (p < 0.05) between Q-angle and knee angular

motion in sagittal plane whereas there was significantly negative correlation between Q-angle

and knee angular motion in coronal plane (p < 0.05), the whole time of stance phase in age

Method:

preferred speed.
Result:

groups 30 - 39, 40 - 49 and 50 - 59 years.
Discussion

and Conclusion:

There were relationships between Q-angle and kinematic gait parameters. Therefore the result

will be important baseline data for evaluating gait pattern or abnormal movement of patients

with musculoskeletal or neurological impairment and for planning treatment effectively.

Key words: Q-angle, Gait analysis, Kinematic gait parameter




