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<Abstract>

Purpose : This study examined the effect of the strengthening exercise and stretching exercise to decrease
symptom patellofemoral pain syndrome (PFPS).

Methods : The Anterior Knee Pain Scale (AKPS) and Clark's test performed for diagnosis of intrinsic PFPS
among young adults. Selected thirty young adults subjects who aged 20~26 years participated in the study.
Participants were randomly assigned to strengthening, stretching, or control groups. Strengthening group consisted
of quadriceps, hamstring and iliotibia band training used elastic band. Stretching group consisted of quadriceps,
hamstring and iliotibia band trainings used stretching exercises program. Participants received S50-minute
individualized exercise sessions, 3 times a week for 6 weeks.

Results : The results were as follow: there were significantly difference stretching exercise group by all muscles
on muscular strength test (p<.05). there were significantly difference both strengthening and stretching exercise
group by all muscles on flexibility test (p<.05). There were significantly difference stretching exercise group by
all muscles on step-down test (p<.05). There were significantly difference both strengthening and stretching

exercise group by all muscles on visual analog scale (p<.05).
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Conclusion : Results suggest important implications for exercise programs of PFPS that stretching exercise is

more improved knee pain, functional performance, patella mobility than strengthening exercise.

Key Words : Patellofemoral pain syndrome, Strengthening exercise, Stretching exercise
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Table 1. The general characteristics of subjects (M+SD)

Strengthening group(n=10) Stretching group(n=10)  Control groups(n=10) p

Sex(M/F) 3/7 3/7 3/7 -
Age(year) 20.90+.88 21.50+1.72 21.90+1.52 .81
Height(cm) 164.10£7.90 165.30+6.36 165.50+9.44 71
Weight(kg) 59.40+11.88 55.50+8.34 56.20+10.63 52
KAKP 89.40+4.99 87.20+2.62 86.20+5.90 .89

KAKP : Kujala Ante:

rior Knee Pain Scale
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Table 2. Difference between measurements of muscular strength test in each before and after exercise

(kg)

Post-hoc

(MSD)

P

Difference

After
26.80+10.50
22.70+10.26
21.40+10.25

Before
22.45+8.21

.00%**

4.35£3.17

StG(n=10)
ScG(n=10)

StG>ScG,CG

14.02  .00%*

13
44
.02%*
.05%*
.63

1.40+.84
-.05£.16
2.30+2.17

21.30+10.14

Qc

21.45+8.78

CG(n=10)

10.80+4.49
8.55+3.84
7.75+3.70
13.90+3.77

8.50+2.44

StG(n=10)
ScG(n=10)

StG>CG

.00%**

7.66

.90+1.13

7.65+3.40
7.95+3.26
11.01£2.97
10.10£3.30
10.80+4.04

Ht

-20+.42
2.89+1.11

CG(n=10)

.00%**

StG(n=10)
ScG(n=10)

StG>ScG,CG

.00%**

16.69

24
36

1.25+.86
.50+.85

11.35+¢3.14
11.30+4.10

IB

CG(n=10)
*=p<.05 **=p<.01

Qc:

Hamstring, 1B : Iliotibial band

Quadriceps, Ht:

StG : Strengthening group, ScG : Stretching group, CG: Control groups
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Table 3. Difference between measurements of flexibility in each before and after exercise (M+SD)

(0)
Before After Difference t F p Post-hoc
StG(n=10) 21.10+14.25 25.70£10.55 4.60+4.33 13
Qc ScG(n=10) 21.9049.04 29.20+10.11 7.30£2.75 .00** 1456  .00** ScG>CG
C(n=10) 20.1049.95 20.30£12.59 20+.42 .39
StG(n=10) 73.30+23.31 84.20+22.87 10.90+3.67 .00%*
Ht ScG(n=10) 73.50+28.59 81.90+28.34 8.40+5.93 02% 2479 .00%*  StG,ScG>CG
CG(n=10) 72.40+23.04 70.60+19.87 -1.80+2.49 .66
StG(n=10) 4.90+.80 4.50+.61 -40+.52 27
1B ScG(n=10) 4.30+.39 4.10+.03 -20+£42 .08 97 39 -
CG(n=10) 4.90+.32 4.40+.21 -.50+.53 .58
*=p<.05 **=p<.01
Qc : Quadriceps, Ht: Hamstring, IB : Iliotibial band
StG : Strengthening group, ScG: Stretching group, CG : Control groups
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AR AellMe 28 Fead FA8 EErol
o)zt vlE) f-2lskAl S718H tHp<.05)(Table 3). = AT A S5 AF vge 4 T
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Table 4. Difference between measurements of step-down test in each before and after exercise (M+SD)
Before After Difference t F P Post-hoc
StG(n=10) 16.50+3.34 17.50+4.50 1.00£1.70 .07
Unaffected  ScG(n=10) 16.00+2.83 18.90:4.09 2.90+1.66 00%* 1339  .00**  ScG>StG,CG
CG(n=10) 16.60+2.99 16.20+3.74 -40+.70 .69
StG(n=10) 15.90+3.35 16.60+5.13 70£1.16 22
Affected ScG(n=10) 15.30+3.68 18.30+3.86 3.00+.67 .03* 3211  .00** ScG>CG
CG(n=10) 15.70+£2.83 15.20+£3.26 -.50+1.08 .55

*=p<.05 **=p<.01
Qc : Quadriceps, Ht: Hamstring, IB : Iliotibial band

StG : Strengthening group, ScG: Stretching group, CG: Control groups
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Table 5. Difference between measurements of visual analog scale in each before and after exercise
(M+SD)
Before After Difference t F P Post-hoc
StG(n=10) 4.55£1.30 2.09+1.11 -2.46+.76 00**
ScG(n=10) 4.10+2.07 1.75£1.75 -2.35£1.00 00** 40.14 00** CG>StG,ScG
CG(n=10) 4.45£1.52 4.73£1.40 .28+.45 73
=p<.05 **=p<.01
StG : Strengthening group, ScG : Stretching group, CG: Control groups
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