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| Abstract |

PURPOSE: This study sought to evaluate muscle activity
and foot pressure during gait, and balance in female college
students with genu valgum.

METHOD: Participants were assigned based on their
12),
11),
and control group (CON, n= 13). All subjects were evaluated

Q-angle to genu valgum group greater than 20° (GVG, n=
unilateral genu valgum group greater than 20° (UVG, n=

for balance (Trace length, C90 area, C90 angle, and the
Romberg test), muscle activity (gluteus medius; GM, tensor
fasciae latae; TFL, vastus medialis; VM, vastus lateralis; VL,

biceps femoris; BF, gastrocnemius; GCM and tibialis
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anterior; TA) and foot pressure (F/F ratio, R/F ratio, Hallux,
2~5 toe, 1st MT, 2~4 MT, 5th MT, Midfoot, M/heel, and
L/heel) during gait.

RESULTS: Romberg test showed significantly increased
loss of balance in the UVG group compared with the CON.
In the forward position, the imbalance was significantly
increased in the UVG and GVG groups compared to the CON.
Muscle activity of VL, GCM, and TA significantly increased
in the GVG group compared with the CON. Static foot
pressure, Ist MT significantly increased in the GVG
compared to the CON group. The 5th MT significantly
decreased in the CON compared with the GVG group. The
R/F ratio significantly decreased in the GVG compared to the
CON group. In dynamic foot pressure, the 2~5 toe
significantly increased in the GVG compared with the UVG
group. The left 5th MT significantly decreased in the UVG
compared with the CON and GVG groups.
CONCLUSION: These results indicate that genu valgum

has a negative effect on balance, muscle activity, and foot
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pressure during gait in female college students.

Key Words: Balance, Foot pressure genu valgum, Muscle
activity
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GG, n = )2} 7 T:50) Q7fo] 2 ojo] B
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Table 1. Physical Characteristics and Q-angle of Subjects

Variable CON (n = 13) UVG (n = 11) GVG (n = 12) F
Age (yrs) 2153 + 1.26 21.09 £ 1.37 2141 + 99 420
Height (cm) 161.38 + 5.28 161.55 + 4.51 16147 + 4.71 004
Weight (kg) 5575 = 8.20 54.99 + 6.14 5452 + 7.07 920
Body Mass (kg/m?) 21.04 + 2.90 21.04 + 1.76 2092 + 2.61 128
Q-angle Left 14.46 + 3.64 21.18 + 848 26.08 £ 7.11" 9.800°
Q-angle Right 13.69 + 438 1436 + 3.61' 2641 + 8.89' 16.550°

mean £ SD. *p < .05, Tp < .05 vs CON, *p < .05 vs GVG

o, Bl W A ET) E Rk eE 9 HE <3 (dynamic balance) Z783H3Ich B4 #3> F&
Wt 48, A7, 2~k A S5, A < 3lE)of Ag Bof HHE FAGE AHolA =&
24 SEE ASY F5E, S kL WS FEA e Aol =g & AEHE 3027t 3 Foll S35
4 95 FEAS SAst ot I @A oF, F, 025 I AF wekol kg

A 2} 912541 % (center of pressure; COP)2] o]5 7

3. EYES g(trace length), ©]F HH(CI0 area), o]F Z=(C90

E
DL ED H@P L 9% WkForward), H% W (Back ward),
AA AL A AdE ZA7)(Inbody 720, biospace, 12 vlH(Leftward) ¥ 222 19K Rightward)S =74

Korea) 5 ©]-§-3t AI5(Ke), ¥ &%= S48 stoleh 574 A= FlEA A4S 2emE SFQlaL, 7t
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aie} HeS g 5 54 Ao Seha A At FSHA sto] o HHEEA A AAof|A] AFALHA

iAol Hhube =2 B F EolE &L A" A AR e A

& I3 o2& ot el AdElelA S7skla, 54

QAFE Faztety] el 7 ti A S 8AIRE oA 4 2B

of AAL 7h|elo] sHGH 7 W GFLO HHE A== Wireless EMG system (Delsys Trigno
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Fig. 1. Region of Interest on Foot Pressure.
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S o] g3to] Hy} FEANE A=, Aot 7k
AL A vl %] EAHEA)(One-way measures ANOVA)
S AAEIFoH, A7 Thof| f-o] st XPOV} LR o
ARE AA(post-hocyol| whE ThSHILE AAISHRT &
A% FoeEe a = 052 AAsIAT

I, eigza;
1, &

E
g4 %] Hoks Table 20 A|AE whe} Dok
= A2 AEellA 4] ot F 2] Romberg HAk= CON
o} vl aLsf A UVGOfA] 574]*42E FrofsHAl w4 Ler
WP = 032). AT =& A2 A ¥ =& < A
oA ofFA =, IEEHH °|- &%=, Romberg HAH=
Ak Zhof] SAA R frofgt 2pol7) vERbA] ekt
4 439 EB_?AP— Table 3] A A% B}e} 2} 52
oI o e CONI} BlaLsA UVG (p = .047)
HGVG (p = -005)011*1 A2 SAR LR ol 4

Table 2. Differences between Opened and Closed Eyes on Static Balance between Groups

Variables CON UvVG GVG F
Trace Length (mm) 251.5 + 78.19 242.95 + 73.53 24075 + 73.42 770

Og;‘;:d €90 area (mm?) 21335 + 152.68 193.72 + 189.10 142,94 + 83.20 751
€90 angle () 11.93 + 69.90 2131 = 75.07 442 + T2.82 375
Trace Length (mm) 327.17 + 138.58 333.96 + 122.08 33879 + 153.37 220

Closed €90 area (mm?) 217.96 + 241.96 280.55 + 196.18 278.93 + 276.85 271
Eyes €90 angle () 1026 + 7231 647 + 68.93 11,02 £ 76.29 013
Romberg test (mm) 114.77 £ 77.17 201.09 + 109.18" 183.50 = 96.82 2.876°

mean + SD. *p < .05, Tp < .05 vs CON
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Table 3. Differences in Dynamic Balance Between Groups

Variables CON UVG GVG F
Forward (°) 3.92 + .82 474 + 1.00' 507 + 1.09' 4711
Backward () 494 + 124 466 + 1.08 482 + 1.02 182
Leftward () 496 + 1.98 467 + 1.50 542 + 159 825
Rightward (°) 499 = 1.15 498 £ 1.67 559 + 141 730

mean + SD. p < .05, 'p < .05 vs CON
Table 4. Differences in Muscle Activity During Gait Between Groups
Variables CON uvG GVG F
Left 1322 + 6.59 8.65 + 1.95 10.29 + 6.67 2.039
GM (%)
Right 13.03 + 4.50 1034 + 1.55 10.56 + 4.01 2.050
Left 5.54 + 2.81 7.09 £ 3.08 6.98 + 4.04 832
TFL (%)
Right 6.47 + 5.49 6.89 + 431 7.15 £ 3.62 071
Left 18.98 + 4.86 16.96 + 4.08 15.99 + 4.79 1.365
VM (%)
Right 18.66 + 541 20.87 + 8.33 1642 + 3.62 1.580
Left 1829 + 3.722 23.60 + 7.69 24.10 + 8.66' 2.707°
VL (%) .
Right 18.79 + 6.27 19.02 + 7.09 25.01 £ 9.01' 2.641
Left 1443 £ 552 16.51 + 5.79 16.72 + 837 446
BF (%)
Right 15.60 + 6.87 1332 + 3.96 17.52 + 671 1434
Left 27.56 + 6.17 23.70 + 6.51 21.98 £ 5.70' 2734
GCM (%)
Right 27.02 + 9.09 2525 + 10.01 2137 + 437 1.539
Left 20.12 + 4.48 22.81 + 6.46 2455 + 3.58' 2.588"
TA (%) .
Right 19.49 + 6.49 21.24 + 5.86 2471 £ 495' 2.574

mean = SD. GM; gluteus medius, TFL; tensor fasciae latae, VM; vastus medialis, VL; vastus lateralis, BF; biceps femoris, GCM;

gastrocnemius, TA; tibialis anterior. p < .05, 'p < .05 vs CON

Uhebgtek. sHARE A el % W 9% e
W o2% WAk et glel EAROE GO Aol

U 3okt

2. ZE8k:

T 0| HSh= Table 40f A wiel ). 9%
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GCM-E CON} H] L3l A] GVG (p = .029)0]1 4] FAI2 .
2 o5 WA Uitk 9Zp = 031) 2 2EZ(p

= 032)9] TA= CONZ} H|W 3|4 GVGoA SAHC=
el A Ueksteh shAnE 9% % 022 GM,
TFL, VM, BF 3} 8% GCM2 et 7hofl SA12 &
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A0 wefeiRle] Wk Tabe 59 A wlel 2ek
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AR R §olahA A debtTh(p = 030). 9%
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Table 5. Differences in Static Foot Pressure Between Groups

Variables CON uvG GVG F
) Left 25.81 = 3.49 25.80 £ 5.75 24.89 + 3.89 171
F/F ratio (kPa)
Right 24.68 + 3.70 25.08 = 3.84 27.30 = 2.96 1.959
Left 24.04 + 4.69 24.04 + 4.69 23.18 + 2.66 .505
R/F ratio (kPa)
Right 24.84 + 338 2471 + 491 24,62 + 2.70 012
Left 39.78 + 18.45 31.98 £ 25.64 50.53 + 25.83 1.837
Hallux (kPa)
Right 3430 £ 25.74 22.80 = 18.89 43.81 = 31.85 1.843
Left 13.58 = 11.10 8.98 + 10.67 16.29 + 23.06 544
2-5 toes (kPa)
Right 9.35 + 5.67 11.55 £ 11.73 11.27 + 7.81 203
Left 94.62 + 35.00 98.10 + 28.01 106.54 + 23.59 532
1" Mt head (kPa) n *
Right 7224 £ 2936 84.51 + 41.08 101.80 + 26.83 2.573
Left 141.54 £ 23.62 134.83 + 29.36 126.39 + 24.91 1.068
2-4 Mt head (kPa)
Right 138.71 + 30.36 13530 + 21.92 136.19 £ 27.95 .052
" Left 104.76 + 46.68 94.65 + 48.75 90.65 + 35.13' 4.127
5" Mt head (kPa)
Right 104.76 + 46.67 94.65 + 35.14 90.33 + 48.75 351
Left 59.81 £ 28.43 4742 + 28.77 40.93 + 38.18 1.120
Midfoot (kPa)
Right 70.67 = 49.35 52.05 + 24.24 60.90 + 44.21 .645
Left 148.52 + 11.84 14738 + 18.74 151.87 = 7.09 367
Mheel (kPa)
Right 149.17 £ 13.22 149.76 + 10.85 152.72 + 11.38 309
Left 161.42 + 17.40 16122 + 17.73 157.87 £ 17.40 157
L/heel (kPa)
Right 157.58 + 17.02 159.35 + 14.06 148.55 + 16.61 1.543

mean = SD. F/F; forefoot, R/F; rearfoot, MT; metatarsal, M/heel; Medial heel, L/heel; Lateral heel. *p < .05, Tp < .05 vs CON

2 ool A debdthp = 007). SRR R 8% = WA, 9% BB, 4% 9 9% FRYd, 25
W% 9% PFYY, HE BAYE, QAW Wi % 02% A5 FHTL Y 7o) SAHO
25uiE, S, s SEEA, 9% BN 2 2% Aok vehtAl gt
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Table 6. Differences in Dynamic Foot Pressure Between Groups

Variables CON UvG GVG F
Left 29.09 + 3.38 31.58 + 7.80 30.39 + 3.19 716
F/F ratio (kPa)
Right 2693 £+ 1.71 2822 + 244 27.57 + 3.28 775
Left 21.79 = 3.15 21.53 + 2.51 21.81 + 248 .038
R/F ratio (kPa) . .
Right 22.19 + 1.80 2137 + 2.48 20.23 + 2.26 2.526
Left 92.84 + 31.11 86.29 + 29.55 105.83 + 26.28 1.147
Hallux (kPa)
Right 67.25 = 41.52 90.01 = 37.34 95.51 = 37.39 1.669
Left 3479 + 24.88 32.78 = 18.15 49.06 + 13.27 2.436
2-5 toes (kPa) .
Right 34.66 + 20.99 26.36 + 18.99% 43.63 + 18.70 2.126
« Left 120.72 + 25.33 134.74 £ 22.40 119.93 + 30.97 1.125
1™ Mt head (kPa)
Right 116.72 + 23.66 123.92 + 29.06 118.35 + 24.24 252
Left 164.61 + 21.43 158.14 £ 19.43 16232 + 12.86 377
2-4 Mt head (kPa)
Right 15428 + 18.78 158.10 + 19.56 154.32 + 7.38 210
. Left 123.01 + 34.86 91.08 + 39.60t 134.82 = 19.45 5.589°
5" MT head (kPa)
Right 104.92 + 32.33 98.27 + 39.19 92.58 + 42.08 332
Left 103.59 + 39.92 80.99 + 35.73 97.74 + 47.64 930
Midfoot head (kPa)
Right 96.93 + 40.31 75.49 + 29.57 88.87 =+ 46.89 .869
Left 14420 + 11.02 153.23 = 7.18 143.53 + 18.83 1.887
M/heel head (kPa)
Right 154.32 + 9.68 154.90 + 8.27 148.08 £ 11.16 1.768
Left 163.12 + 14.45 163.12 + 14.45 168.19 + 11.84 973
L/heel head (kPa)
Right 157.64 + 9.93 155.14 = 15.73 16091 + 12.23 .601

mean = SD. F/F; forefoot, R/F; rearfoot, MT; metatarsal, M/heel; Medial heel, L/heel; Lateral heel.
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