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The Convergence Study on the Effects of Combined Exercise
Rehabilitation on Lower limb Muscular function and Cytokines
in the Tackwondo players with Patellofemoral Pain Syndrome
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Wonkwang University
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The purpose of this study was to determined the converge effects of combined exercise
rehabilitation on lower limb muscular function and cytokines in tackwondo player with patellofemoral pain
syndrome. In this study, combined exercise rehabilitation(aquatic exercise 3 times a week, resistance
exercise 2 times a week) was performed and 20 collegiate taekwondo player with patellofemoral pain
syndrome(control group: n=10, combined exercise rehabilitation group: n=10) were participated for 8
weeks. Statistical significance verification was carried out by a two - way ANOVA repeated measures
design as a mixture using the SPSS 18.0 program. The statistically significant level was set at 0.05. The
results of this study were as following. Peak torque was higher significantly in extensor(p<.001) and
flexor(p<.01) at 60°/sec in the combined exercise rehabilitation group than the control group over combined
exercise treatment period. Average power was higher significantly in extensor muscles at 180°/sec in the
combined exercise rehabilitation group than the control group over combined exercise treatment period.(p
<.01). The variable of TNF-a was higher significantly in the combined exercise rehabilitation group than
the control group as over combined exercise treatment period. Therefore, it can be concluded that a
combined exercise rehabilitation program is effective in improving the lower limb muscular function and
TNF-a in Patellofemoral Pain Syndrome patient.

e Key Words : Taekwondo, Combined Exercise Rehabilitatio, Patellofemoral Pain Syndrome, Lower limb
Muscular function, IL-6, TNF-a
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(M)
10.8+3.11
10.3£2.62

Medical history

(yrs)
8.1+1.74

training period
8.0+1.83

ATk
Weight
(kg)
78.8+11.81
75.8+7.16

Height
(cm)
17751752
176.7+6.52

Age
(yrs)
20.9+1.10
21.1+1.37

CERG
=10)

(n

(n=10)
Mean=SD. M; month. C-E'R*G; combined exercise rehabilitation group. C+G; control group.

(Table 1) Physical characteristics of subject
Group
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(Table 2) The aquatic exercise program

Betate]) aHA] T 584 T ATLEoR T4
Stk 8 AL B~30°C, T 60~70%, 5
A L1~14m, % $¢8 171 sjgd e =28 28
~30°CE FAStATE % €52 TH-5(warm up)
10%, % XH 825 (aquatic rehabilitation exercise) 30
#, A8&E(cool-down) 102 AAEALE SEHEE

_N
Pﬁ

Borg[40]91 =5 }
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T 12~14 FFEo 2
A4 150179]
sholom A A<l

(RPE: Rating of Perceived Exertion)
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$-%(manual resistance exercise) 30%,
(cool-down) 103 2| 3HA EAhe 2 )
574 %= Daniels & Worthingham([41]¢] MT(muscle
testing)oll ¢J&l 69 Al(Normal, Good, Fair, Poor, Trace,
Zero) & A8} a1, 49 Good ©19] THE L
2 2 A]a}
ST EEE

31} o 27 %ﬂ‘é 2B B ES
T ZRadle 1~4Fds IS BR e
Good-(4+) AER B4 NS 203 2HER HA|
st o, 5~8Fdll = EFA TS Good+(4++) o] el 4
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contents
. 1~4weeks 5~8weeks time
items .
score Sl and score Sl and (min)
repetition repetition
warm up Stretching & Walking 10
1 Squat & One leg squat (p; standing.) 2x15 2x20
2 Ankel panter flexion (p; standing.) 2x15 2x20
3 One leg extention (p; standing.) 2x15 2x20
Acwati? 4 Leg extention (p; short sitting) RPE 2x15 RPE 2x20
rehabilitation 5  One leg abduction (p; standing.) 2x15 2x20 30
exercise 6  One leg adduction (p; standing.) _ 2x15 _ 2x20
7  One leg exteral rotation (p; standing.) 12714 2x15 15+ 2x20
8  One leg lateral rotationan (p; standing.) 2x15 2x20
9  Abduction (p; short sitting) 2x15 2x20
10 Adduction (p; short sitting) 2x15 2x20
cool-down Stretching & Walking 10

p; position
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(Table 3) The resistance exercise program, [38].

contents
) 1~ 4weeks 5~8 weeks time
items ]
score  Sets and score sets and  (min)
repetition repetition
warm up Stretching 10
1  hip flextion (p; short sitting) good-(4+) 2x20 good+(4++) 2x25
2 hip abduction (p; sidelying ) good—(4+) 2x20 normal 2x25
3 hip extention (p; prone) good-(4+) 2x20 normal 2x25
ma““al 4 hip adduction (p; sidelying ) good—(4+) 2x20 good+(4++) 2x25 ,
resistance _ . . . e _ 30
exercise 5  hip lateral rotation (p; short sitting) good-(4+) 2x20 normal 2x25
6  knee flextion (p; prone) good—(4+) 2x20 good+(4++) 2x25
7  knee extentiion (p; short sitting) good—(4+) 2x20 good+(4++) 2x25
8 ankle plantar flextion (p; standing.) good—(4+) 2x20 good+(4++) 2x25
cool-down Stretching 10
ps position
&5 FAAQ ZRage<Table 3>7 2tk A 85 Foll 1243 &5 GBS FHsHEE sk
stk 54 Y 24 9ol D Al 93 e
2.4 5tx| 27| EXuHH == @ W ARE AL A

34 27159 =4& Biodex3(Biodex System 3
PRO, USA)E A}-8-3te] -9 FE3d(Knee joint)
o] Al Z29] ZEs S48 o ‘ﬂ—r"}ﬂt T
3} 2}, 2 (muscle strength) @] 48 ZH:% 60°/sec
oA 33] ¥hE F3) F 7 HAaAE SASATE 25
(muscle strength)2] Z4-2 724 % 180°/secol A 53] A
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3tttk TNF-a¢t IL-69] 42 R&D system (
Minneapolis, Minnesota, USA)<- o] &3] §4HS &
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2.6 Xt=2 X2

oAl BA A E= SPSS win(version 18.0) E7
Y oSS B BEARE A0
W, Abd 9 A9 Delta score2 AHE ko] 71819

}‘\l_
2 FEULL AARFCFE) x AA7IH2TFE)

FEE FEHEHAL X
o) A= LA I ol LAy
[ex]

ANOVA with repeated measures)& 2|8}
2 A 2 Fog A Ago] e
Delta scoreoll 2]3F = ®(independent) t
(paired) t45S AABIATh e SAA
a= 06b% A3
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3. 23}
3.1 8tX| 27|s2| Hs}t
3.1.1 Z&E 60° [secl| 27|59 HE}
%7k B3 9= T2 ad AX|o] g A&EE

60°/secoll 2] WM3}=<Table 4> #|A|3 ule} 2t
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(Table 4) Change of the muscle isokinetic exercise at 60° /sec according to the treatment of combined exercise

rehabilitation

. Pre Post
Variable Group Oweek(a) 8weeks(b) contrast Delta score F
60°/sec CERG 179.1+13.37 192.9+16.11" a<b 13.8 G 2.87
Extension . . . . ~ T 3597 **
(N/m) CG. 173.7+17.63 174.5+16.23 a<b 8 GXT 29.00°*
60°/sec CERG 93.0+15.42 107.7+13.7" a<b 9.7 G .36
Flexion . _ T 17.39"
(N/m) CG. 98.7+14.18 99.5+13.62 a>b 8 GXT 12.29°

C.ER.G ; Combined exercise rehabilitation group, C.G ; Control group.

Value are M+SD, ¥;paired t, “p<.01, “*p<.00L
T ; Within subjects was significantly difference “p<.01,

“p<.001.

GxT ; Significantly difference interaction effect between group and treatment duration in 2-way ANOVA with repeated ~p<.01,

p<.00L.

(Table 5) Change of the muscle isokinetic exercise at 180° /sec according to the treatment of combined exercise

rehabilitation

Pre Post

Variabie Group Oweek(a) 8weeks(b) contrast Delta score F
180°/sec CERG 259.4+16.09 270.0+16.07° a<b 10.6 G .72
Extension T 11.46™
(N/m) CG 257.6+17.43 258.8+20.04 a<h 12 GxT 7.36°
180°/sec CERG 116.6+10.13 121.7+6.96 ' a<b 5.1 G 821
Flexion T 2.30
(N/m) C.G 137.8+21.42 137.3+16.15 a>h -5 GxT 354

C.ER.G ; Combined exercise rehabilitation group, C.G ; Control group.

Value are M+SD, ";Independent t “p<.05, * ;paired t ““p<.0l.
T ; Within subjects was significantly difference “p<.01.

GxT ; Significantly difference interaction effect between group and treatment duration in 2-way ANOVA with repeated “p<.05.

7T 60%/sec Z70NA AT Hld Wgle A
72712 Hp 00D B Jdzh H2EA7|7ke] st
SN TAXR gt zho)7F YERETHp (00D).
53 +5AE e %%malred) t A% A3 A
A 1791+1337N/moll A 8F & 1929+16.11N/mo.& oF
138N/m 7kl AR R folg A7} vEby:
(p CO0D). Z+&5 60°/sec o)A a2 Hoj2d ¥
= AAALYZHp 0D 2 Aay A F 273k
FAg g A BAHCR Fofdt Apo|7t vERiTE
(p <0D).
83 S5 Qg Hke A (palred) t A% A3 A=A
A 980£1542N/mollA 8F T 107.7+137N/mo.& ok
97N/m 718l aL BAAH 2 Folg A7 YeRdti(p <OD).

3.1.2 Z&E 180° [sec? 27|59 H

8F7re] B Lu:AE Ze a9 Ao nE ke
180°/secoll A 9] W 3li=<Table 5>0 #1A3k vje} 7},

A 180°/Sec Z7 A A FitHe] 9 g}%
A A7 7Hp <01) @ Aozt X477 7ke] 4 a
S NA %711*43:% el g Apol 7k vt thp <

3 25 AE Foe Li&(palred) t 1S A HA A
2504£1609N/mell A 85 - 270.0+16.07N/mo.=  oF
106N/m S7Fet4lal BAAZ ot 27h yelgtth
(p COD. ZF4% 180%sec 7oA =343 AR 8F

A 2+ 230l A &3 (Independent) t A5 4
3 59 258 Ade] BAHoR 938 2po|7t 1}

3.1.3 Z&E 240° [secQ| 27|59

T3] B3 e L2 M| nE En
240°/secoll A W3 =<Table 6> A8 upe} Zt}
2 240°/sec ZAA AT F32S FAAL

2 frold zhol7h yERA] kgt

ko)

_1_4

3.2 AlO|EFIRle| M5}
8Tk B3 FeAE L2 Mo wE Al E
7}Q19] Wah= <Table 7> AAe npe} 7k
TNF-a9] F& ¥ish= 9 dA2Hp <001, AA4 77
ZHp <01) 2 Jekat A2 4 37)7ke] 35285 Thol| A]
FAACE folgt 2oz} YERETHp 00D
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(Table 6) Change of the muscle isokinetic exercise at 240° /sec according to the treatment of combined exercise

rehabilitation
Variabie Group P o contrast Delta score F
Oweek(a) 8weeks(b)
240°/sec CERG 97.9+15.32 96.0+18.09 a>b -1.90 G .19
Extension ~ _ T 268
(N/m) C.G 102.4+18.57 98.0+14.59 a>b -4.4 G*T 46
240°/sec CERG . 105 G .29
Flesion 61.6+11.42 64.7+10.53 a<b 3.1 T 47
(N/m) C.G. 61.6+11.42 63.1+11.18 a<b 15 GxT 247

C.ER.G ; Combined exercise rehabilitation group, C.G ; Control group.

Value are M+SD

(Table 7) Change of cytokine according to the treatment of combined exercise rehabilitation

. Pre Post
Variabie Group e Bueakal(s) contrast Delta score F
L6 CERG 251475 255+ 58 a>b 04 g 'g
(pg/mé) . . . ) e
cG 2.36+.64 234+ .48 a>b —02 GT 9
TNF-a CERG 6.42+1.17 364+1.38" a<b 278 (; 2174-51%;
1/ . o
(ng/m) CG. 693107 7.12:.89 a<b 019 GxT 1855

C.ER.G ; Combined exercise rehabilitation group, C.GG ; Control group.

Value are M+SD, " ;Independent t ““p<.001, ¥ ;paired t “p<.01.

G ; Between subjects was significantly difference “p<.001.
T ; Within subjects was significantly difference “p<.01.

Hxk

GxT ; Significantly difference interaction effect between group and treatment duration in 2-way ANOVA with repeated =~ p<.001.
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