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The Effect of Foot Strengthening Exercise
to Young of Hallux Valgus with Flexible Flatfoot
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Abstract This study was to evaluate the effects of foot strengthening exercise to improve hallux valgus in
young of hallux valgus with flexible flatfoot. Subjects 28 people were randomly divided by the foot strength
group(n=14) and control group(n=14). In a period of 8 weeks, they put on I.D.W. Experimental group took
foot strengthening exercise for 20 minutes 3 times a week during 8 weeks. Foot structure and max pressure
were evaluated by hallux angle, 1~2 metatarsal angle, navicular height, 1st phalange, 2~5phalange, 1st
metatarsal, 2nd metatarsal, 3rd metatarsal, 4th metatarsal, 5th metatarsal, mid foot, medial hind foot, lateral hind
foot. There were significantly increased by exercise group in outcomes of the structural and plantar foot
pressure from hallux angle, 1~2 metatarsal angle, lst phalange, lst metatarsal, 2nd metatarsal, 3rd metatarsal,
mid foot. The result suggest that foot strengthening exercise is feasible and suitable for individuals with hallux
valgus with flexible flatfoot.
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[E 1] 9ro] e 7} 0% u A& A7 2 FAEo]Qlth 4= H(horizontal plane)
[Table 1] Foot strengthening exercise ol A9 AR E I =, A HiA F A I 5
w 7t 2= E 50hz2 =435} al, %8 WinData 2.22.
Muscle Position & Exercise time w2 WS o]8ste] ZF ul7(marken)®] O|XAUA} HIE
A3sle] 2+ Ju7 710 ZteE =X]F 2

Abductor * Sitting on chair = dgste] 7h #a 119 =g SHSATHIE 2]
hallucis  * Foot on opposite knee Smin

streng * Resistance at 1Ist phanlange of

thening distal end to lateral side

Digiti. ~ * Sitting on chair EE——

flexor * Foot on opposite knee Smin

streng * Resistance under phanlanges of

thening distal and base to dorsal side

Tibialis  * Sitting on chair

anterior * Foot on opposite knee Smin

streng ¥ Resistance medial side of foot to TS~ S BT 2|8 7 7T

thening lateral, plantar side

(3 2] dAE7EEE 83 3 Al ~F HA s efm

Tibialis  * Sitting on chair 7F 2w

posterior . * Foot on opposite kn_ee 5min [Fig. 2] Hallux valgus angle and 1st~2nd intermetatarso

streng * Resistance lateral side of foot to

. . . angle)
thening medial, dorsal side
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[Fig. 1] interdigital wedge
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7F AR 52 B A|AEIQ] CM70P(Zebris Medizin-

technik, GmbH. Isny. Germany)E AR&3}4ic o] AH]=
Q18 AFE, 230 A3 E Hul= AEE ol (active
marker), CM70P 2%, Ajo]& o] E|(cable adaptor), -2

232 4" EF AAH

2o A" @49 42 Footscan ZHE(RS
Scan International, 250Hz, 3.5 Sensor/2cm’)S A3}
S5k HA EAFY dol= 2moaL o] A it
AEo] b =R WUE Aeg stk S & &
AE HolEe ME A S5k flaf AA =
E(footprint)oll A+ F332], HPEE FFX], Ao
oA A 2 slefm e a ARV T Aol A
oAl A ke d Sge g 107]9] SRk A=
Lol 24 SHieHd 3].

[3& 3] 2o 10 9o 22
[Fig. 3] Divided 10 area of foot
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ol zol7h tehha] Skehp>0.05)[E 2].
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[E 2] it dubzol 54
[Table 2] General characteristic of the subject

Strength Control
Variable group group t/x*
(M+SD)* (M£SD)
age 24.71£1.77  23.50+2.03  1.67
height(cm) 164.36£7.01 164.35+8.11  0.00
weight(kg) 58.71£12.38 60.14+13.07 -0.30

foot size(mm)) 243.64+12.30 244.93£14.00 0.80

hallux angle(°) 21.00+2.37  21.02+2.18  -0.03
Ist-2nd IMT angle(°) 10.99+1.16 11.34+1.52  -0.68
navicular drop(mm) 11.31+1.37 11.35+1.53  -0.08
male 5(35.7%) 6(42.9%)
sex female 9(64.3%) 8(57.1%)

*p<0.05, "meanzstandard deviation, IMT: intermetatarsal

f
Y Al 22 ¥3h= Table 32} 2
= Wsk-E ol A= 21.00°
oA 16.89°% {-2J5}A] 748G 1(p<0.05), TRl A
= 21.02°014] 19.59°2 9-0]3}7A| 7FA38lthp<0.05) 1
F 2 vaoA e ERe-swte] tiREnh ARt
g 71&gFo] B Bol Hasithp<0.05). 1~2 E3]e
o] Zhe = W Ek-Eatoll A= 10.99°0] 4] 8.89°F

OetAl ZASFAAL(p<0.05), HEToAl=  11.34°0]A]
10.49°2 {-9J3}A 4813 th(p<0.05). 1 %t B]aLe]]
Ae WAER-swe] thRatET o ol Aot
(p<0.05). Hujm(navicular) o] I A = WA
oA 11.31mmof| A 10.47mmytE o] ¥} 48]
9 31(p<0.05), 2o A= 11.35mmofA] 10.93mm=E =
o] ¥isl7} st tH(p<0.05). T1F 7t HlaLoAl= W
3} 5 o i RTARelof F-Jjt Zpol7t yrEhA] g
UTHpP>0.05).

¢

-
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[E 3] 719 ApAlEet 2] 24 #3) vju
[Table 3] Comparison of variable on foot structure
during standing

foot Control
Variable Measure strengthing (M+SD)
(M*SD)* B
pre 21.00+2.37 21.02+2.18 -0.21
hall "
afux post  16.894225  19.59+2.43 -3.04
angle( °) .
t 4.69 4.72%
1~2 pre  1099+1.16  11.34152 -0.68
metatarsal post 8.89+£0.91 10.49+1.63 -3.20"
angle(*) 11.77° 7.71%
pre 11.31£1.37 11.35£1.53  -0.08
navicular
10.47+1.4 10.93£1.4 -0.82
height(mm) post 0.47+1.49 0.93 6 0.8

t 6.43" 5.32%

*p<0.05, "Meantstandard deviation

3.3 gto| Xy 2t H|m

2 AT iRt B A ko] Hof oY &
Table 437} Zt}h A7 A= WHskEsTolA Y
A EE= 2099 kpoll A 8.78 kpE {-2J5HA T
5H9131(p<0.05), T2 A= 20.53 kpol| ] 5.67 kp= &
oJslA] 7HAstAThp<0.05). T1F 7+ WOl AL WSt
Ewo] ERTET f-93k Atol & e THp<0.05). 2
~597 Wit A WA E ol A= 2.13 kpoll A
2.78 kpE FLE QAT 28t Zfol7t §1913L(p>0.05),
22 1.97 kpoll Al 2.41 kpE FFFE] YA -9t 2}
o7} §llchp>0.05). L& %t BloA= W} 5
T 2T Apeloll f-oJgk zpolrp yERA] otk
(p>0.05).3 HA & s|ejwo| A= YTl
A E2LT} 8.46 kpollA] 2.39 kpE §-0|51A] 7HAdF3L
(p<0.05), thEHol| A= 9.09 kpollA] 5.47 kp= §-2J5}
Al A48 I(p<0.05), L& 7t HlaoA= o e &
Aol xRt Fo5HA A4S YERITHp<0.05).
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[Table 4] Comparison of variable for max pressure
changing of foot during walking

Variable Measur foot exercise Control
e (MSD)" (M£SD)
Ist phalange  Pre 20.99£5.19  20.53+5.67 0.22
max press post 8.78£2.65 17.20£5.64 -5.06"
(kp) t 9.19" 7.63"
2~5 pre 2.13x1.15  1.97£1.07 0.38
phalange post 278+0.68 241096 1.18
max press
(kp) t -1.72 -1.77
Ist pre 8.46=1.70  9.09+2.19 -0.85
metaarsal o 5391047 s47:041 1004
max press
(kp) t 17.49" 7.93"
2nd pre 10.34+2.50 12924579 -1.53
metatarsal post  35.72+10.33 19.84+6.45 4.88"
max press N "
(kp) t -9.98 -5.34
3rd pre 1491+5.07 18.18+533 -1.67
metatarsal post 2830870 20.09+527 3.02
max press . .
(kp) t 9.78 375
4th pre 10.71£3.46 11.34+5.73 -0.36
metatarsal post 9.20+5.06  10.84£3.41 -1.00
max press
(kp) t 0.99 0.53
5th pre 6.24+1.87 6.35+248 -0.14
metatarsal post 6.42£3.49  6.65t249 -0.21
max press
(kp) t 0.16 -0.57
mid foot pre 5.67£327  4.39:183 127
max press post 1974093  3.79+1.56 -3.76"
(kp) t 4.79" 3.04"
+
. pre 23.93+8.26 23755119 0.04
medial 9
hind foot 26.84=11.0
max press  Post  26.88£10.07 3 0.01
(kp)
t -0.93 -1.24
lateral pre 2430+7.10 26.06£7.87 -0.62
hind footl post  25.76+7.80 25.77£5.59 -0.00
max press
(kp) t -0.94 0.19

“p<0.05, *Meanzstandard deviation

7 WA oA Wshe-Ewol Al 10.34 kp

oA 35.72 kp2 FoJSHA I/ 1 3L(p<0.05), ko]
M 1292 kpolA 19.84 kp= FofsHA FAEIAL
(p<0.05), 235 It HloM = WHeERTo] 2t
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ok Fo8HAl 7S UERThp<0.05). Al ®iA) I 3]
wof| A= BHShe- ol A 14.91 kpofl 4] 28.30 kpE &
OJSHA] TS E L AL(p<0.05), R A = 18.18 kpollA]
20.09 kp= FOI5HA FFE 2 (p<0.05), 1F Tt H|
Fofl A= WskeEwre] atEet foskA =
THp<0.05). Y] WA Isje] wWolXe WA
10.71kpol| 4] 9.20kpE 743t AUk S-2]3t 2}o|7} Lkek
L}X] Ok} (p>0.05), Tl A= 11.34kpol|A] 10.84kp

FaSUARE {23 Zol7h I e (p>0.05), I&
7J vl M= foJ3t 2po|7F UehbA] gh9hth(p=>0.05).
oAl HA sl e WA= A E-E o] 6.24 kpol| Al
6.42 kp2 Z715FAA| T G-0]8k Zpo]= LrEhFR] QFka
(p>0.05), =L A= 6.35 kpollAl 6.65 kpE F715H31
Ak F-o5t Aol 7k YEbA] 23k em(p>0.05), 1F 1t
Hl o M= o3t Zpo|7F UEA] ohglthp>0.05). &
7b dhof A= uks} S oA 5.67 kpollA] 1.97 kp2
FrolsHAl F4tHaL(p<0.05), Tzl A= 4.39 kpoflA
3.79 kpE FOJ5HA| 74t H 2w (p<0.05), & 7H vl
ol A= WS £ o] d2TtiEet Y5 A4skel
Th(p<0.05). oH&% T2l A= 23.93 kpoll A 26.88 kp
2 FoRt AZol7t fIaL(p>0.05), oAl 2375
kpoll A 26.84 kp= &7t 2fo]7} G191 e (p>0.05), L
5 2 HreME {3t Zolrh vrehA] ottt
(p>0.05). BPZE UFEA| A= 24.30 kpoll A 25.76 kp
2 FoRt Ael7t laL(p>0.05), oAl 26.06
kpoll A 25.77 kp= &7t 2fo]7h G191 em(p>0.05). L
& 2t Hlao A §-43t Zol7F UEA] 2 tTthp>0.05).

o A A3 AAWETIEY ] 4wl 1-2 3
2wl 7k ZHmRistol| A WS Har|E B
I BE71E AR o 2 A1 vl A fofsi
FHEE AAE el ot diks WS
HSAA 7153 W7kt Rar)e vl el ok
HE AlRtstl, A A9 Qe 7152
EE SOl Al vl makE A &
Tehar HALEQTH18]. 2 Aol AH ek 2
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