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Changes of Muscle Activity on Functional Movement
according to Foot Type

Jung-Byung Chae, PT, PhD*; Ok-Yun Moon, PT

Department of Physical Therapy, Masan University

ABSTRACT

Purpose : The purpose of this study was to assess the tibialis anterior, soleus, gluteus maximus, transverse abdominis
muscle activity of tibialis anterior, soleus, gluteus maximus, transverse abdominis according to pronated foot and supinated
foot.

Methods : Group of pronation and supination were taped using augmented low-day method to make pronated and
supinated foot the three case were assessed by agnostic radiology for investigating foot structure.

Results ©: 1) When supinated foot & pronated foot, tibialis anterior & gluteus maximus muscle activity was augmented in
one step. 2) When supinated foot & pronated foot, soleus & transverse abdominis muscle activity was decreased in one
step. 3) When supinated foot & pronated foot, tibialis anterior & gluteus maximus muscle activity was augmented in
squat. 4) When supinated foot & pronated foot, soleus muscle activity was decreased in squat. 5) When pronated foot,
transverse abdominis muscle activity was decreased in squat. 6) When supinated foot, transverse abdominis muscle activity
was augmented in squat. 7) When pronated foot, transverse abdominis & gluteus maximus & tibialis anterior muscle
activity was augmented in sit to stand. 8) When supinated foot, transverse abdominis & gluteus maximus & tibialis
anterior muscle activity was decreased in sit to stand. 9) When supinated foot & pronated foot, soleus muscle activity
was decreased in sit to stand.

Conclusion : 1) Pronated foot & supinated foot effects on soleus, gluteus maximus, transverse abdominis muscle activity
in one step. 2) Pronated foot & supinated foot effects on tibialis anterior, gluteus maximus, transverse abdominis muscle
activity in squat. 3) Pronated foot & supinated foot effects on soleus, transverse abdominis muscle activity in sit to stand.

Therefore we suggest the deformity of the foot effects on tibialis anterior, soleus, gluteus maximus, transverse abdominis
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muscle activity.
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AL 24902274931, A2 168.00£8.26cm
olem, AF-2 61.10+10.67kgoIAHp».05)(Table 1).

Table 1. Characteristics of subjects

Items Mean+SD
Sex Men=5, Women=5
Age(yrs) 24.90+2.27
Height(cm) 168.00+8.26
Weight(kg) 61.10+10.67

2. Lol FE Hto| FYTI

Aol M- 3 7t 4xs W 72 B0 WERkS S W Pe) wise] PRhd FEETe FUE
At 135.10+4.47, 3]9% 134.20+5.51, 3UE 132.20+
45002 FAHeR folgt Hol7t AAeH(pC05),
Table 2. Diagnosis of X-Ray (unit: mm)
A B C p
Metatasal angle 135.10+4.47 134.20£5.51 132.20£4.50 .026*
Calcaneus angle 21.30£3.41 24.50+3.18 25.60+2.57 .000*
Subtasal height 38.80£3.03 41.70£3.60 38.90+3.05 .000*
Foot length 180.90+9.69 180.10£10.87 185.80£9.74 .027*
*p<.05

A: ZHZ(neutral foot)
B: 3]¢}Z(supinated foot)
C: 3H=(pronated foot)
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Table 3. Muscle activity on one step

(unit: mv)
A B C p
Tibialis anterior 2.2720+1.53 2.8590+1.88 2.8660+1.26 159
Soleus 6.5130+4.57 5.6060+4.39 3.5670+4.61 .014*
Gluteus maximus 1.6890+£9.12 2.1780+1.47 2.3980+1.83 .086
Transverse abdominis 8.8790+1.62 5.1410+2.61 3.1770+2.33 .028*

*p<.05

ZE7Fe EFYE21.30+3.41, 3|9)= 24.50+3.18, 3
% 25.60£2.5702 FAHCR [ofgt ztol7h 9l
THp<.05).

AT} Eol= FYUZF 38.80+3.03, 3]9F 41.70+
3.60, BUIZ-2 38.90+3.0508 EAHoR Golgt 2}
o7} Ao (p<.05), THol= FHE 180.90£9.69,
319]= 180.10£10.87, 3= 185.80+£9.7402 54
Ao FolRt o7t UTHpL.05)(Table 2).
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oP7F AUNCH(p<05), B FHE 5.6140£4.7632,
3|9}% 1.0939+8.7142 3]U= 7.4810+8.68400 % 1t
Bt sAA R [t 2lol7t AUATHp05)(Table 4).
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9= 4.3800+3.1429, 3|9}E 4.5880+5.2252,
3UIE 3.1090+1.84012 YEhkowt Gojgt zjolrt
AAT(p>.05), 7EFloflA
3|9)% 3.1570+2.0477, IWE 2.1360+1.19612 1+
B Al 7] BAECE Fot zolrt IS

3.6560£2.4599,

OB YRt Al 2 el SAHeR fofRt Aot (p<05). thET> FHS 24750+1.5904, 29l
Table 4. Muscle activity on squat (unit: mv)
A B C p
Tibialis anterior 2.7230+£2.13 4.2170£3.18 5.7160£3.86 .000*
Soleus 6.5540+5.53 7.4930+6.017 8.3480+£6.06 .396
Gluteus maximus 5.1780£5.89 7.9890+£6.21 9.0820+4.99 .005*
Transverse abdominis 5.6140%£4.76 1.0939£8.71 7.4810£8.68 .008*

*p<.05
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Table 5. Muscle activity on sit to stand

(unit: mv)
A B C p
Tibialis anterior 4.3800+3.14 4.5880+5.23 3.1090+1.84 155
Soleus 3.6560+2.46 3.1570+2.05 2.1360+1.20 003*
Gluteus maximus 2.4750+1.59 3.3160+2.31 2.9890+1.39 115
Transverse abdominis 3.4640+2.90 4.1790£2.68 2.2300+2.56 .006*

*p<.05

3.3160+2.3057, 3= 2.9890+1.393002 LiERE
ot fFogt Aozt ¢l (py.05), BT FHE
3.4640+2.9038, 3]  4.1790+2.6775, 3IUEH
2.2300+2.5615= UERt AR CR {oJgt zpolrt
AATHp< 05)(Table 5).

Iv.a1 #&

AR 5 LAl glolH o] AT T
1

o
o glof WS Fagh folck Wt @

3
Fasith A7), 27] 59 I
FAoA 9] 7124 7)sEeE ofdet 27l ARER-EY
2 HU|EA I dEabEe] g4 A8 59
o] Agxt 4, o 14 5o g5t

= Arssh AA| 22 Al fofet dEFR
o7 g2 trtMenz, 2005).

e 79 282 R WY o] 7] 49
2] Al ZR&5EAY Z|2|Ho] HgskAL A2 ojFlo] 2}
£ o Zobr] Aol eiFEHo] Adays 29
o] &8 AH8sH HrtKShummway—Cook ¥t Woolla
cott, 1995).

wEpa HE 9] 250 2 A TheHEShs
Z7) W e A8 SloiA = A o
FAE Sl B4l 84|tk
55| AAEI2 AV FEeR S570
2] HIEah 75e] 2dof ofgt
A o] oJsto] A A7] of|de] AL 24
(Shummway—Cook ¥ Woolla cott, 1995).

Zdl

N

E}'}\

=]
=14

ox
E st

»

)

=

oJES St
Jet A&A AFe] Roleh QPBMe] tht
sz o] WPS Zefell sl BUES Beks
283t QIdhel opplel LA QPPAEC] Make e
HgAE Feke Ao o] A, Bt

c

2 dAFoME g o] FH BskE Slsh Bill
Vicenzino(2006) &°] AAIRF Augmented Low-Dye
(ALD) Taping¥-& #-gsto] 2J9l=, 3Uifor WY
AFoH, YT Soto] dbdAt & =524, F
=2, 7=skeel, WdolofA 9] AjolE Lottt

2 7] g T mrleMe] dREE B T
% Hrh 99, 2UiFelr] FTlsto] yehgtowt 4
Ao s FORt Aol QISith Ty AdA 914
ofli o] Hloft SlejEat =Ml & B4 F
7he 50 HIASA] A s e Zlos B
et

7R o] WMol whet &A% 24 Haet
= WESI. 7R Aol A] HA, B4
PxAo| & FFe vx= A=t 5ot T §
B Hsjo] whE ZRRmlEe] B Aske AAlREt
=1

TgxEe] 2P ol A & Sl aklolrh

d




Hslao =% 88790+1.6162, 3]9)F 5.1410+
2.6131, 3UiZ 3.1770+2.33300=2 Yeht 2e] Wy
of ulet ALt A A4S YeERlILh 23]
DT Aotz AlA] 2] 919 FgAS Ao
7e QA4RA O] Ao Al 9] AR
FFE F T de= Yulgth
12:(1997) 59 AFoAE HFEZo] Hish=
AA|ZHA @257 Rolgls Halskal glo] &
Aot FARE A29E Holar gk

ol il

o

-

AFE A PPN BAL Sof Lot §
AolA] £5] FsbA e Aol

SAGE 27 57) A 2%0) ATk 9
B A sjon, ol AU 93 238
Sl avt Ame] e WS Fas atolrk

2 el siopa sl A e A
BT A FE oIk A AL
A =, 3915, I 2o 24 F715
of velsten, eI U3, Ao, e
2 Z71ote] veport flgt Kol glgich

Qe YL FuE, 995 AE o
A Z7Kstel BAHCE fF Holt glon], B
P2 G4 o] Wge] wet BT} ROl F7K
2 ehyolrt.

olefst ke wol Wl uet B 57
O oS QLT AR T e 1
olol A TEUe] WAL 9SS ulshe
o= AzheL,

Ore AReIA oli7le] 2 Maleld HBE

e FeEol ZkE Bae Hol, gke APl

Aoli7] A Aol BN W Fapozel A
Wolgo] ol uf H7Bo] Hol BAS H 2o
2 Hof Ak gk AHelA Uolir] Al shrpule
9%, 2905 AE wo= 7 gaslel et
BAHCE ROIR Aok itk W] W] W2
TPule] SAE e gk AAelA dojal] A
AZA) AproRo] Saose] aase A5t A2
% Gl 89108 olejd shle] datA ol
OFe AN PolAls] A £ o]§3t Ax] Ak

1=

o] Pefol W )5A S 28 W}/ 47

AelelA sk= qolog A7)

OiEe] 22 ¥islke 3]9)=, SUiEe] Wy ot
2} S7koto] UEston, e 28 FHE 2
Q% IYE o2 BASHOCR [olgt Aol UE

Aok

E5] tieat 589 ST 3elSelA A
S71bS Holil Ql=dl ol2fdt A= ok
dolA7] &b & o o 2el5 WY Al AR
550 B go] Hojds & 4 U3k

B oAyt A% 49 109e oo opel
¥ GhE FU%, 2905, ANE el 1A &
ol 24 WSS dopagkon] 1 A chewt

L g & g7jofAe] AHEELE 39, Sl
Z7k5te] Ueptont fofgt Zjol7k gigiek(p).05).

2. g g7|oxe] 7Rt B9l SlUiEellA

A Haste] vEtem Al o k] felRt atolrt
AATHPL05).

3. g gr]ofAe] thede EolE, IuielA
Z7kste] Uepgtont fofet zjol7h $igiek(p).05).

4. g oA HI2 39, ISl
A Fdaste] Uepgen Al o 7R [of_t ztolrt
AATHpL05).

5. 2FE ZARA Y] AREEE 39, IUF
A FA STt Yo Al o 1k fofgt zlo]
7F ASAHpL.05).

6. 2FE ZAR|A Y] TR 99, IUE
A F7¥sto] Uegto feft 2folrt QIIekp.05).

7. 2FE ZAAeAS] et 39, FUiSllA
A F7kete] vertom Al o 1ol Fefjt Aot
AATHPL05).

8. AFE AAR|A ] BRI IFolA IA F
7¥sto] Ueitom Al o+ 2RO foJgk Zolzt SISt
(p< 05).

o2 ZMAell A dojA7]e] TS BlQlFollA




48 / W LR-8ENBTEAHER] : A9E A4T

Z7Foto] Yo fofet Zol7t giickpy.05).

10. 2k ZpAlelA dolA719] 7l 39},
SUiFollA A Haste] vertom Al o 7He] {9
gk Zpol7h IATHpL.05).

11, 2E2 ZHAelA dojAl7]e] e 39, 3
WiollA S7kste] Ueht e frelRt Zol7h gIgitt
(p.05).

12, 2k ZMAef|A Lojxfz]o] 5
A Skt UEhtes Al &
UAHPL.09).

gae 59l
2l Rl Holt

¢

5. REeh dE=TAR 2000.

T et vl TEAETL 7Y

e 9 dEAEEA=etelAl.
4(3):34-44. 1997.

Vicenzino B, Franettovich M, McPoil T et al.
Anti—pronation tape changes foot posture but
not plantar ground contact during gait. The
foot. 16:91-97, 2006.

Clarke TE, Frederick EC, Cooper LB. Biome-
chanical measurement of running shoecushioning
properties. Smith, 1984.

Cram JR, Kasman GS, Holtz J. Introduction to
Surface Electromyography. Gaithersburg, Aspen
Publi—sher Inc. 223-383, 1998.

Donatelli R, Hurbert C, Conway D et al. Biome-
chanical foot orthotic: a retrospective study. ]
Orthop Sports Phys Ther. 10:205-212, 1988.

Edward F, Delagi MD, Aldo perotto, MD et al.

Guide for the

Anatomic electromyography

{The Limbs) second edition. 54—64, 1980.

Hertel J. Gay MR, Deneger CR. Differences in
postural control during single—leg stance among
health individuals with different foot type. ]
Athl Train. 37:129-132, 2002.

Horak FB. Clinical measurement of postural control
in adults. Phys Ther. 67:1881-1885, 1987.
Neumann DA. Kinesiology of the Musculoskeletal

System. 519-547, 2002.

Kapandji LA. The physiology of the joint, Volume
Two Lower Limbs. Churchill Living Stone.
1985.

McGill SM, Hoodless K. Measured and modelled
static and dynamic axial trunk torsion during
twisting in males and females. ] Biomed
Ergonomics. 12:403-409, 1990.

Menz HB, Morris ME, Lord SR. Foot and ankle
characteristics associated with impaired balance
and functional ability in older people. ]
Gerontal A Biol Sci Med Sci. 60(12):1546—
1552, 2005

Shumway—Cook A, Woollacott M. Motor control:
Theory and practical applications. 1Ist ed.
Baltimore, Mayland: Williams & Wilkins. 534-
535, 1995.

Subotnick. The flat foot, the physician and sports
medicine. 9(8):85-91, 1981.

Tiberio D. The effect of excessive subtalar joint
pronatio on patellofemoral mechanics: A

theoretical model, ] Orthop sports Phys Ther.

9:160-165, 1987.






