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Effect of ankle strengthening exercise using BOSU ball and
taping on plantar pressure in patients in their 20s with hallux valgus
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Abstract This study was conducted to investigate the effect of ankle muscle strengthening exercise using
BOSU ball and taping on static and dynamic plantar pressure in patients with hallux valgus. Subjects were
26 men and women in their twenties with hallux valgus, and they were randomly assigned to a taping group
(TG; n=13) and an ankle strengthening group (ASG; n=13). Bach group received the appropriate intervention
over a total of 4 weeks, and static and dynamic plantar pressure were measured before and after the
intervention. Independent T-test was performed to examine the difference in the amount of change between
groups, and paired-sample T-test was performed to determine whether the difference between the pre-post
values within the group was significant. The statistical significance level was set as @=.05. As for the ratio
of the total body weight of the foot (Foot), the amount of change in the ASG of the left foot was significantly
decreased compared to the TG within the group (p<.05). Significantly increased (p<.05). As for the degree of
pronation of the foot (MP/change ratio), the amount of change in the TG of the right foot was significantly
decreased compared to the ASG (p<.05), and in the force of the foot, the TG of the left foot was the amount
of change within the group compared to the ASG. was significantly increased (p<05), and in the
group-to-group change, the amount of change in TG was significantly different than that of ASG (p<.05).
Therefore, it can be considered that ankle strengthening exercise using bosu ball and taping are insufficient
to give effective change to patients with hallux valgus.
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Table 1. Method of taping intervention
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Exercise Contents

Details Time

Abductor / Adductor hallucis

Warm-up Stretching

Flexor digitorum longus /brevis
Flexor hallucis longus /brevis
Extensor hallucis brevis

2 minute

1~2 weeks

—Elasticity of elastic tape that attached vertically to the inside of the plantar: 50%,

—Elasticity of elastic tape that attached transversely to the malleolus: 80% 2 times / a week

12 hours / a day

Main approach Taping - N
~4 weeks

—Elasticity of elastic tape that attached vertically to the inside of the plantar: 60%,
—Elasticity of elastic tape that attached transversely to the malleolus: 90%

Cool-down Massage Tibialis anterior, Gastrocnemius 5 minute / Foot
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Table 2. Method of Ankle strengthening exercise using BOSU ball intervention

Exercise Contents Details Time
Abductor / Adductor hallucis
Flexor digitorum longus /brevis
Flexor hallucis longus /brevis
Extensor hallucis brevis
1~2 weeks
Squat: 10 times, 3 set
Lunge: 10 times, 3 set
(5 times / leg, no rest),

Toe up: 1 time (maintain 30s), 3 set,
Ankle strengthening Heel up: 1 time (maintain 30s), 3 set

using BOSU 3~4 weeks
Squat: 12 times, 3 set
Lunge: 12 times, 3 set
(6 times / leg, no rest)
Toe up: 2 times (maintain 30s), 3 set
Heel up: 2 times (maintain 30s), 3 set

Warm-up Stretching 2 minute

Rest between
-) sets: 20s
-) exercise: 1 minute

Main exercise

Cool-down Massage Tibialis anterior, Gastrocnemius 5 minute / Foot
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2 AF9 A B4 SPSS Ver. 23.0 for
Windows SAZEIHE o]-&stgon, BE A
B EEAAE ARESIT A 452 fIstod
Kolmogorov-Smirnov testg AAstHoH, 524
A5S 918l Levene F-test® AAlstYth 7k ool
A 9] 2jo| & dotH7| L5 = TASH APREL, A
] SAgk Jol7t FelgtA] gotr ] 93 tSrE

Table 3. General Characteristics

THAZS AN B4 $45EL 0=052 4%
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a7 A 7] FAA AACIA ot Aol
7t gi9le™, Kolmogorov-Smirnov testg® &5t

4 t/dol ASHUT

3.2 SO e M YHE Aol HI

glo]gat W A3t 250 o A e oY
o] W3} v]w ZAH= Table 49F 2t} wo] A4 45
off thet vl&(Foot)& AF o] ASGZ} TG H]sf
o W wskEFo] folotAl A ohlotk(pl.05), AT
7re] Wgt= YERA] ook, o] EHH(Surface
area)olAlE QEZ dko] TGZ} ASGO] H]g| Het U
wHslgFo] FolstA 7kt o (p.05), Fe 7k ¥
3= UERA] ok

il

3.3 S0l ME X SHS Ol #at

o] Ws} u]w AIHE= Table 59 Zth &o] 4 &%
9] A& (MP/change ratio)= 2249 TG7} ASGO]
v Aot W #iskeko] §-9JokAl #HAaskA 2 (p.05),
ek 7k Wske VEhbA] aEekar, o] F(Force)l
A= A8 TG7E ASGOl Blsl A Wi #isteo] 59
SHA 37t a(p<.05), A 7H9] BistolA= TGY
HaleFo] ASGe] WgRFE 5ot Zfo|7t YETh
(p<.05).

ASG (=13) TG (=13)
MeartSD MeantSD t P

Age (years) 21.6241.33 21314144 568 576
Height (cm) 17034722 1686149.32 517 610
Weight (k) 64.46:0.98 6346£18.82 169 867

BMI (kg/m2) 21.7741.92 21904473 -109 o
Right 1808253 16.54£2.40 1,569 125

HA Left 18.85:363 16.15£2.19 1.757 02

*2 p{.05; ASG: Ankle strengthening group; TG: Taping group; HVA: Hallus valgus angle.
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Table 4. Comparison of changes in static plantar pressure according to taping and ankle strengthening exercise

Static Pre Post t el
Mean+SD Mean+SD
G 50.46£3.86 49692232
Foot Left ASG 5231265 50.69:3.11" 710 488
) 16 49.53:386 50.3:2.32
Right ASG 46.15¢5.78 49334311 .28 223
16 86.83:24.53 91.74£19.35
Surface Area Left ASG 98.63+14.64 98741632 1197 243
) 16 84.76121 91.02:20.09
Right ASG 93.73£16.09 98.68:11.18 308 S
16 123.36£17.27 121.18£18.08
Prossur Left ASG 127.58+16.11 130.02416.01 ~699 40
(%) TG 123t14.89 123.00£13.78
Right ASG 123241723 127.45+15.10 6% o1
16 102.8£23.06 1053742232
EF Left ASG 115.39£24.5 115.39424.50 ~289 775
(%) TG 105.17423.07 105.06£21.79
Right ASG 102.03£28.75 110,53£17.90 ~I4 462
16 150.66£18.14 142.2419.21
iy Left ASG 142241921 147.14415.65 13683 186
(%) TG 147£18.36 149.46£13.36
Right ASG 150.74+17.83 146.37420.89 90 332

. Significance of before-and-after changes within groups.(p¢.05);

T: Significance of the difference in the amount of change between groups(p{.05); ASG: Ankle strengthening group: TG: Taping group

Table 5. Comparison of changes in dynamic plantar pressure according to taping and ankle strengthening exercise

Pre Post
Dynamic t el
MeantSD MeanSD
TG 123.43£23.11 126.19+25.63
Left 903 376
Surface Area ASG 129.02+20.38 120.3+18.14
(cri) TG 1225:22.68 123.56+26.89
Right -.185 855
ASG 128.07+17.62 129,67+18.16
TG 47.03£23.12 38.21+10.63
Left -1.202 209
MP/change Ratio ASG 31.19+15.12 31.35¢12.22
(%) TG 47.13£14.79 36.13+10.16'
Right -.469 43
ASG 38.38+17.37 30.62+10.08
TG 172.19450.58 185.46154.35°
Left 2.350 0277
Force ASG 183.98438.24 181.63£28.65
(kaf) TG 172.73450.78 178.13457.09
Right -347 731
ASG 179.7429.21 187.27428.34

*: Significance of before-and-after changes within groups.(p¢.05);

T: Significance of the difference in the amount of change between groups(p¢.05).; ASG: Ankle strengthening group: TG: Taping group
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