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A Effect of the Squat Convergence Exercise Among Knee
Joint Angle on Quadricpes Strength in the Patients With
Patellofemoral Pain Syndrome
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The purpose of this study was to suggest the effective squat exercise position to
strengthening vastus medialis oblique, and vastus lateralis in quadriceps. Subjects were twenty patients
with patellofemoral pain syndrome (PFPS) volunteered to participate in this study. All subjects were
applied to static squat convergence exercise with knee flexed 45°, 60°, and 90° for 30 seconds total 5 times.
Measurement variables were maximal voluntary isometric contraction (MVIC) of the quadriceps, @ angle
and length of thigh. Those were measured before and after the squat exercise on knee joint angle, change
rate of which were used for statistical analysis. As a result, squat exercise with knee flexed 90° increase
significantly among knee joint angle in the MVIC change rates of quadriceps (p<.05), however the rates
of Q-angle and length change of thigh showed no significant difference. Therefore, this findings suggest
that squat exercise with knee flexed 90° strengthen quadriceps effectively in patients with PFPS.

® Key Words : Vastus lateralis, Knee joint angle, Patellofemoral pain syndrome, Squat convergence exercise,
Vastus medialis oblique, Maximal voluntary isometric contraction
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(Table 2) The MVIC values of quadriceps on the squat exercises

(Unit : mA)

the flexed knee at 90° the flexed knee at 60° the flexed knee at 45°

before after before after before after
Vastus medialis 145.8+75.0" 185.8+89.6 162.1+77.5 156.6+98.2 183.6+84.1 183.0+82.4
Vastus lateralis 113.7451.5 151.0+67.2 106.0+50.9 115.1+55.0 140.1+61.2 138.9+67.8
Rectus femoris 61.4+21.1 73.3£22.6 74.7£30.9 66.3+18.4 70.3+22.2 68.7£18.9
"Mean+SD
(Table 3) The rates of MVIC change of quadriceps on the squat exercises (Unit = %)

the ﬂexed° knee | the ﬂexedo knee | the ﬂexed° knee = b
at 90 at 60 at 45

Vastus medialis 33.8+375" 0.4+28.5 0.9+7.2 8.730 .000
Vastus lateralis 43.7£53.5 12.0+22.3 1.5+21.7 7.764 .001
Rectus femoris 23.4+25.0 -4.6+23.3 0.4+22.2 8.060 .001

“Mean=SD

(Table 4) Q—angle and thigh circumference on the squat exercises

7 e MVIC 25 4%

NATHpP>.05)(Table 4)(Table 5).

the flexed knee at 90° the flexed knee at 60° the flexed knee at 45°
before after before after before after
Q-angle(®) 10.8+45" 12.7£25 9.1+29 12.1£2.4 9.2+2.3 11.7£2.6
. Thigh 488447 49,6450 486453 50.045.1 476482 AR4+82
circumference(cm)
“Mean+SD
(Table 5) The rates of Q—angle and thigh circumference change on the squat exercises (Unit : %)
the flexed knee | the flexed knee | the flexed knee E
at 90° at 60° at 45° 2
Q-angle 3.2+45" 4.1+3.8 3.6+4.7 218 805
. Thigh 19461 3367 1727 520 508
circumference
“Mean+SD
SPSS(ver.12.0)& AH&stdon, FASHY Fo4d< 7 Y= N°, 60° 1 Il 45° Zhol| freJ gk xfo] 7} QISle
Asl7] fd fFelaE(0)e 062 A48T (p<00), TEHE WA= 60°9 45°00 Bls)] 90°ell A
4377£5352 3l S7FFATHp<.05)
drielZese MVIC $% AF Wshee T8a
A A} FUZE O, 60F :Lalﬂ el frol @ Aol 7t glge.
== S -2 o o
oo MVIC £5 A5 wage wapg oD, TEUE WU 6075 457 u]E 0ol
+ o o] 9 =) _3_ =]
A7HE o°, 60 18] 11 45° b Srelat Aol7h Qg0 234425022 Fo3A  S7FFATHpP<.05)  (Table
. 2)(Table 3).
Ul(p<.06), -5 2R 6075} 45°90 W3l 90Poll A )(Qﬂ +L)a 1) Sdle) ~AE $F AT Waee T
- - 2 o] =t H g
B8LIT5E Frol3HAl F715HATHP<06). me T e
SR FHAE OF, 60° 1213 45° 71 Fol @ Aol
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