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The effects of the comrection exercise program combined with
stretching and elastic band exercise on femoral intercondylar distance,
Q-angle, plantar pressure in undergraduate with genu varum
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Abstract The aim of this study is to identify the effects of the correction exercise program on femoral intercondylar
distance, Q-angle and plantar pressure in undergraduate with genu varum. A experimental study with a randomized
controlled trial design was used. Thirty subjects with genu varum were allocated in two groups: the experimental
group (n=15) or the control group (n=15). The experimental group conducted correction exercise program for 30
minutes a day, 5 times a week, for 6 weeks, while the control group did not perform any exercise. The correction
exercise program group showed a significant decreased femoral intercondylar distance, plantar pressure of M 4, M
5 (Metatarsal 4, 5). Also the correction exercise program group significantly increased Q-angle, plantar pressure of
Toe 2-5 and M 1, M 2, M 3 (Metatarsal 1, 2, 3) (Rt, Lt) (p<.05). Thus, we suggested that the correction exercise
program may be suitable intervention to improve normal alignment in undergraduate with genu varum.
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[Table 1] Correction exercise program combined with
stretching and elastic band exercise

Time | Sec/Rep/

Item Content (min) Set

* Hamstring

* Tibialis anterior
. * Gastrocnemius -
Stretchi . 15
Stretching * Hip adductor °
* Anterior capsular ligament

* Tensor fascia latae

10/10/3

* Hip external rotator
* Gluteus maximus

* Quadriceps

* Rectus femoris

* Sartorius

* Lunge

Elastic
Band
Exercise

15 10/10/3

24 ¥z

2.41 B87t 217

A A - Fo] UNkE RiERke] FEIF HES
st7] flste] tdAtE AWE FSEE o X[ A &4
SUEe] AZUlBE 2A 9, A MAle] gk A
W 718 AAY (Standing orthoroentgenogram) S

5 3 1 view program® caliperE 3 Izt Ag

s

ofl

N

242 Q-

s WA Q-2te E4s] skl WAIS
A Tt npd wolz Wal gueln )zl 4
W gl ool YT 7, APFET ASISIIA &
e FUe AT A7 A2EEAA N 5L
Azt Aol o5 ol 28 S

243 Z% 58

g AgAe] A 4 F 24 A0y Max

pressure) i ExFo| S SA438)7] $lste], Ha A=

22mE do] 1A 4] 5 7HeiAE EA4 A
43S RS-scan (RS-scan system, RS scan LTD.,
German)< ©]-&3to] S35t 4 ANYgeES 1
Al ARl JFE= 10719 A4 499 lenXlen o T
AUAT W= FoR S4T9]= N o™, 1071€]
%A 49L& 217k Toe 1 (Toe 1), Toe 2-5 (Toe 2-5), M
1 (Metatarsal 1), M 2 (Metatarsal 2), M 3 (Metatarsal
3), M 4 (Metatarsal 4), M 5 (Metatarsal 5), MF
(Midfoot), HM (Heel medial), HL (Heel lateral) & -
oA it} H3A] FFHEE ] A& RS-scan system
ule] =239l footscan 7 gait 2 generation < ¢4
SITE 42 AF L S T 2R L Fo = g

s,

2,5 X2EM A SAYY

AT BE FA 242 SPSS ver150% o] &3}
o F o 2he] RS vlasr] fEl T-testE AAI
o, F 5ol A ol mE HlolE o] At A
_%

_%_

hapiro-Wilks teste AFHS-sFATE A4 7
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3 H]E4 1 A4<20 Mann-Whitney U test® A A18F91 1L, [Table 3] Changes in femoral intercondylar distance
F U &5 -39 a9E A5 $3 Wilconxon's Exercise group Control group p value

signed-rank test2 AAletic) w3 F27F 714 W3} Pre 56 + 04 55 + 0.3 0512

9} Q-7+ W3} ghe] ATTAZ dolr ) 98 pearson Post 43 £09%* 54 %05 0.000

correlation analysisE AAISHATE 2 AT A5 BE Chg;fes };22‘2‘3 % (()Pﬁog %

SATA frelFE)E 005 olShE S b value 0001 0672

3.1 AFciae E4

oA gl Aguidate] dubAel 5L
[Table 219} 2t} Uik w5 Z2 13 3o 159
7= 158 AR 3
170.2+70 cm, #ZF<S F1 6013185 kgol KTt o
l5Eow due HE 2326184, AP o
170977 cm, AF<S H1t 61.5319.1 kgol Atk A3
Lo it B e - S =
2ol AT (p>.05) [Table 21.

[Table 2] General characteristics of the participants

Exercise group Control group D
(n=15) (n=15) value
Ase 27+ 17 %% + 18 6l
(years)
Height
1702 + 70 1709 +7.7 62
(cm)
Weight
60.13 + 85 61.53+9.1 76
(kg)

3.2 &7 7+H H5t

WitE nAeEEe Ty et T4 A 5
AL T E I e Aot flgley, A &
ek WA FZ 2 IR 2T ol FE7F 7+
S 223 A8 A 56104 cmolA] Z213 A 657
F 43109 cmZ 23 % @28, 23 2ol e
HEE (p<0B), ZETS A3 A 55403 cmoll A A13) 65
% 54405 cmE 1.09 % #Aast o, 98 Aol ¢l
A} (p>.06) [Table 3.

Values are expressed as the Mean + standard deviation.

" means a significant difference compared to the pre-value
within a group.

" means a significant difference compared to the control group.

3.3 Q—Z 2| M3}

Wik w2 a8 2 S 44 A
QEE 9% Q-7 BT Fog Aovt fldleu, FA
E oynle wAeEEaadTe o2& Q-7 gl
107415014 124+1.0°, 9% Q-7ZF k-2 10.9+0.7° A
124+1.1°2 24+ 154 %, 12.8 % Z71skel, fr2l3t 2}o)

g HYow (p<B) HETe 22F Q-4 ol
10.8+0.8°01A4] 11.1:0.8°2, 1% Q-7} k2 10.9+05°9
A 111:1.0°2 242} 29 %, 18 % =7kl o, 93
i}O]‘:— _H;_o] ] Ltm}(q' (D> 05) st ‘i'_% E_X‘_:’IT,O_—%E
2] A9 TA A3 vluste] L 8E AL Q-4
o] BAMLRZ FtA F7Fs el ksl (p<0B), Ulx=
T FAR HlaEte] 0BE A% Q-7F BFA
AR o7 §o3k 2fo]= Kolx| &) (p>.06) [Table
4].

[Table 4] Changes in Q-angle

Exercise group Control group | p value
Pre 107 15 108 = 08 0624
. Post 124 £ 10" 7 111 + 08 0.000
't
) | Changes o 031 £ 1.0
0 165 + 15 (154 %) 29 %)
p value 004 208
Pre 109 + 07 109 + 05 1.000
Lt
©) Post 124117 ° 111 £ 10 0.002
th;fes 140 + 15 (128 9|02 + 1.1 (18 %)
p value 008 889

Values are expressed as the Mean + standard deviation.

" means a significant difference compared to the pre-value
within a group.

" means a significant difference compared to the control group.
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A= A2 09429 0842 377} i =
Al vrebsktt (p<05) [Table 5].

o

[Table 5] Pearson correlation coefficients between
change of Q-angle and change of the
femoral intercondylar distance

T p

Change of Rt Q-angle
'S} 0942 .000
Change of the femoral intercondylar distance

Change of Lt Q-angle
\S 0.848 .000
Change of the femoral intercondylar distance

3.5 wo| [z =X Y Hal

ke WAL EIIREY e B4 44 1
AR EA AU e Q8% 9% BT o9 A
o7 gglot, FA Foli ks WYL B IRT
I Zt ghol] QEFE, 4% Toe 2-5, M1, M2, M 3

M4, M 58] 4] e ghollA] f-o]sh 2lo]& Bl
] (p<0B), s wAgLFZZ 3] d-F vl
% Toe2-5, M1, M2 M3 M4 M52 &4 Huigt
oA frelat ols BATH (p<h). T A o2
Toe 2-5, M 1, M 2, M 39] 4 Hdgd 72 26401,
43 +05, 93 08 138t1.4 N/ert oM FA T 34+08,
56208, 11.9t15, 17.7¢1.6 Nen' & 2+t 269, 30.2, 279,
275 % F7VtA AL SAl A 9% Toe 2-5, M 1, M 2, M
39 A4 HAUtE e 23101, 48 14, 8707,
13823 N/ew 914 FA ¥ 32405, 6.3+1.2, 11.6+1.1,
171421 N/ert 2 2+ 2} 347, 2911, 333, 239 % S7}5HH,
Fo]3 o2 Btk L BE M4, M52 4 Ao
& gk 169+1.2, 104+1.1 N/ent ol 4 132421, 6514
N 2 7z} 218 %, 375 % #Adkgla, 9%L
16.7+2.1, 88+1.9 N/ewt o4 13.4+2.7, 6.3+1.4 N/ew= 2+
7} 197 %, 284 % s, fo3 AolE B
(p<.05). MF, HM, HL9] 4] ot #he vk
AEEEZZ Y A T F 7F {2
erokow, IEU A5 v e frogk o]
gt dzete SAHY vusle] 2 2%
Zke] A HutE BFeoA BAHeR
HolA| 9k} (p>.05) [Table 6].
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[Table 6] Distribution of plantar pressures (N/cm) for different foot segments

Rt LT
Exercise group Control group p value Exercise group Control group p value
Toe 1 Pre 47+0.2 4609 0.392 58097 5.7+1.0 0.708
Post 43+1.2 44+05 0.739 52+14 59+1.0 0.14
Changes 0.4+1.3 (85%) 0.2+1.1 (-4.3%) 0.6+1.8 (-10.3%) 0.1+1.3 (1.7%)
p value 0.233 0.289 0.280 0416
Toe 2-5 Pre 26+0.1 29+04 0.068 2.3+0.1 24+0.1 0.653
Post 34208 26+0.3 0.006 32+05™" 2.5+0.2 0.000
Changes 0.7+0.8 (26.9%) 02405 (-68 %) 0.8+05 (34.7%) 0.1+06 (4.1%)
p value 0.008 0.109 0.001 0.092
Ml Pre 4.3+05 4506 0.348 48+14 49+15 0.834
Post 5608 43+05 0.000 6.3+1.2" 5015 0.021
Changes 1.3+1.1 (30.2%) 0206 (-4.4%) 1.4+2.1 (29.1%) 0.06+0.7 (0.01%)
p value 0.003 0.176 0.021 0.893
M2 Pre 9.3+0.8 99+1.6 0.169 87+0.7 9.1+0.8 0.156
Post 119415 95+0.6 0.000 116+1.1°" 9.1+1.2 0.000
Changes 26415 (27.9%) 0.3+1.3 (-30 %) 2.9+1.7 (33.3%) 0.2+1.3 (2.1%)
p value 0.001 0.249 0.001 0.959
M3 Pre 138+1.4 14.2+15 0.519 13.8+2.3 13.7+2.3 0.803
Post 17.7+16™ 14515 0.000 171221 13518 0.000
Changes 3.8+1.6 (27.5%) 0.4+1.8 (2.81%) 3.3+29 (239 %) 0.1+2.7 (0.7%)
p value 0.001 0.530 0.002 0475
M4 Pre 169+1.2 17.0+1.1 0.930 16.7+2.1 17218 0.533
Post 1324217 17.2+14 0.000 13442.7°" 17.3£14 0.000
Changes 37+1.7 (-21.8%) 0.4+0.9 (2.3%) 3.3+2.6 (-19.7%) 0.3+1.3 (1.7%)
p value 0.001 0.314 0.001 0.888
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means a significant difference compared to the pre-value within a group.

means a significant difference compared to the control group.
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