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The effect of Coordinative Locomotor Training using Elastic Band on Pain,
Muscle Strength, Dynamic Balance and Muscle Activity of Female College
Students with Patellofemoral Pain Syndrome

Han Gyeol Lee, Ph.D., P.T.

Dept. of Physical therapy, Sangmoo Hospital

Abstract
Background: This study was to investigate the effects

of coordinative locomotor training(CLT) using elastic
bands on pain, dynamic balance, muscle strength, and
muscle activity of female college students with pa-
tellofemoral pain syndrome(PFPS).

Design: Randomized Controlled Trial

Methods: Twenty-six female college students with
PFPS
perimental(n=13) or control(n=13) group. The ex-

were assigned randomly to an ex-
perimental group performed CLT using an elastic
band. The control group performed squat exercises to
strengthen muscle strength. The 30-minute inter-
vention was applied a total of twelve times, three
times a week for four weeks. All subjects measured
the pain, the muscle strength, the dynamic balance,
and the muscle activity(VL/VM ratio) before and after
intervention. A paired t-test was used for the determi-
nation of differences before and after treatment, and
an independent t-test was used for the determination
of differences between treatment groups.

Results: As a result of comparison within groups, the

© 2023 by the Korean Physical Therapy Science

experimental group showed significant differences in
pain, muscle strength, dynamic balance, and VL/VM
ratio after the experiment(p<0.05), and the control
group showed significant differences in pain, muscle
strength, and dynamic balance after the experi-
ment(p<0.05). In comparison between the two groups,
the experimental group showed more significant dif-
ferences in pain, dynamic balance, and VL/VM ratio
than the control group(p<0.05), and the control group
showed more significant differences in muscle
strength than the experimental group(p<0.05).

Conclusion: Based on these results, CLT using elastic
bands effectively improved the pain, muscle strength,
dynamic balance, and VL/VM ratio of female college

students with PFPS.

Key words: PFPS, CLT, pain, muscle strength, dy-

namic balances, VL/VM ratio.
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Table 1. CLT exercise program
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Repetitions / .
Time

Program
& Sets

5
minuty

€S

Warm-up

Sprinter-Skater pattern

Head

- Slight flexion, side bending and rotation toward leg of stance

phase

Sprinter
- Bridge
- Long sitting

Stance phase

- Scapular : anterior-elevation

- Arm : flexion-adduction-external rotation

Swing phase
- Scapular : posterior-depression
/3 sets

- Arm : extension-abduction-internal rotation

- Standing

Stance phase
- Pelvic : posterior-depression
- Leg : extension-abduction-internal rotation

Swing phase

- Pelvic : anterior-elevation

- Leg : flexion-adduction-external rotation

10 reps 10
minutes

Main

Head

exercise
- Slight extension, side bending and rotation toward leg of

swing phase

Skater
- Bridge
- Long sitting

Stance phase

- Scapular : posterior-elevation

- Arm : flexion-abduction-external rotation

Swi h:
wing phase 10 reps

- Scapular : anterior-depression
/3 sets

- Arm : extension-adduction-internal rotation

- Standing

Stance phase
- Pelvic : anterior-depression
- Leg : extension-adduction-external rotation

Swing phase

- Pelvic : posterior-elevation

- Leg : flexion-abduction-internal rotation

minutes

10

Cool-down

Sprinter-Skater pattern walking

Walsh 5-(2007), Hassan 5-(2015), Futamure 5(2016)2] 17+
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Lk 5 ol =& F28H3tHCowan 5, 2001). 4% 4% += FREEEMG2

TE71E ol 10012 TFste] 5 1Hds whan, 70 W SAle] wel $x}; 7] E(patient unit)E ©]F5 % F

A 2} 71Ee] dlo|E o] F5 ¥ WIFIE &3 H5FEI2 LAN 7ol &2

A FR712 2153, EMGE Al 7412 Mylob(software, BTS co, Italy)oll 4] A5 0.2 ZA|H ¢ Ho]

HE ARSIt T3k t 932 20~50Hz2 A ko] AEAA-& AR oM 7t 252 2% 2159 4 o]

Ef oA 7 $h(rectification) 3} 3L 4] (integration) 3+ F] RMS(root mean square)?}d-S A * %MVICE 713} 3}t

(Hong} Lee, 2016). S % B H ST 7HSH 2] %MVICE 7HEHS 3 FS 52 Bl &(VL/VM)E
LER T

_IR

B 3ol RE A8 SPSS 21.0(SPSS Inc., Chicago, USA) 2 733 o] g-3f #2131t} Shapiro-Wilk 7%
WHle Fall A S Aleklal AarEEsto] B A S AAsIith AT e o Wl vlaE
Aste] tl-&35E -7 (paired t-test)= AY3FA L, 7 F 2ol & HlwElr] fleke] 553+ -7 7 (independent
rtest)y= AlBEFITE e A EA4A FoA HEE A FoFES 0=0.052 ATk

m. 2 3

2 ol goja oAb ol vy 30 el AA7IENN WMol A7 Rl sEke A 48 e

A2t 26vo]lar, AATH} izt 27 1394 T Z v E it Ao Hat A% 161.23+5.92cm
A AHE 2331+1.844), B AES 53.23+5.69kge) U, T2 Ho AH-S 158.15+4.71cm, B AHLS

245444 124, Bt AF2 54.2348.43kgo] 1 th<Table 2>.

Table 2. General characteristics of subjects (N=26)

EG (n=13) CG (n=13) t )
Age (years) 233141.84a 24.54+4.12 -0.984 0.335
Height (cm) 161.23£5.92 158.15+4.71 1.467 0.155
Weight (kg) 53.2345.69 54.23+8.43 -0.355 0.363

*Mean+SD, EG=experimental group; CG=control group.

2. 559 Bt

A W] W 550 W-39] Wdls a3 Pu<Table 3> A8 A A 5.10£1.32emol A SA &
2.04+1.08cm % ZFAEFR an, o Yol 523 2polrt yEbthp<.05). thR S A A 5.32+1.86cmoll A S ¥
3.17¢16lem® 7438kl 7 Ulell 23 xpo] 7t UEbthp<.05). AT tix27o] F 1F B59 2ol A¥




T 3.06£1.03cm0] QYT 2 T-E2.1551 11emE Aol o 2 a7t vJehgkon, o 7§98k xpol v}t
LEFSTHp<.05).

3. FEOE HZ 29| Bigt
A e wE FEE H 28] -39 A3l v 2ukTable 3>, AE TS TA A 152.44+44.40

== -

keoll Al 54 % 168.69+49.82kg .= F7tetl o, o+ Ul /gt xpo] 7t YERsthp<.05). x> A A
190.97+67.27kgoll A A $- 247.28+95.76kg .= F7Fakl o, - Ulell 23t Afo] 7} YEFTHp<.05). T4 -
T REad g 289 zjo]= A¥S 16.25+20.23ke0| Q3 ) FTE 56.31464.10kg 0.2 T Ztoll A o &
S7F7F vEbst e, o ghel]l frogk xfol7h LFERHTHp<.05).

4, EX A3o| i3}

SN Ty

SA el wWE T4 739 A% WskeE tey ZtTable 3> AT T4 #3S A A
37.92+7.157 014 S 3 46.69+11.0278 0.2 Z718l o, & ol £-28F 2ol 7} VeEbgthp<.05). thETS =
Al 7 34.69+8.207 A FA = 36.92+7.998 02 F7IEFloH, 7 Ulel| f2lgt Aol 7F YERSTHp<.05). A
A3 A #¥O] apol= A FEE 877410117380 a1 thRrte 22342898 0 &7 Ad oA o 2 F717F Yt
wom, ot Fhell o]k xho] 7k YERth(p<.05).

ol

P
A el e VL/VME] 2845 BEe] 50 Wk vt Zti<Table 3> A9
|

A A A
1.58+0.33°14 A F 1.13x037= #HAsa, + el fosk zol7F YEelsthp<.05). x> A4 &
1.58+0.44° 4 FA| $ 1.53+0.51 = FFASFRAAI T o dlol] 723k o] 7F YebA] Sk th(p>.05). A3 dix

7O 7 7F VL/IVME ZEAE 8]E9 zlolE AEILL 045403701 Q 3 tHE L -0.05+0.59F Ao A o
Z Aa7F YEloH, o 7k folsk 2fo] 7 YERGTHp<.05).
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Table 3. Comparison of changes in pre-post results (N=26)

EG (n=13) CG (n=13) t )
Pre 5.10£1.32% 5.3241.86 -0.340 0.737
Post 2.04+1.08 3.17+1.61
Visual 1 1 «
sua ar(lzrz)gu © seale Differencel) -3.06+1.03 2154111 2175 0.040
t 10.684 6.965
P 0.000" 0.000"
Pre 152.44+44.40 190.97+67.27 -1.724 0.098
Post 168.69+49.82 247.28+95.76
Knee extension muscle strength . .
(ke) Differencel) 16.25+20.23 56.31+£64.10 -2.148 0.046
g
t -2.896 -3.167
P 0.013" 0.008"
Pre 37.92+7.15 34.69+8.20 1.071 0.295
Post 46.69+11.02 36.92+7.99
D ic bal .
ynamie batance Differencel) 8.77+10.11 2.2342.89 2242 0.042
(score)
t -3.128 -2.782
p 0.009" 0.017°
Pre 1.58+0.33 1.58+0.44 0.055 0.957
Post 1.13+0.37 1.53+0.51
Muscle activity . .
. Differencel) -0.45+0.37 -0.05+0.59 -2.096 0.047
(VL/VM ratio)
t 4.395 0.279
P 0.001" 0.785
"Mean=SD, "p<0.05, 1)Difference: post-pre
EG=experimental group; CG=control group; VL=vastus lateralis; VM=vastus medialis
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