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Background : High-heeled shoes are still among the favorite footwear choices and
necessary in some professions because of their elegance. However,
wearing high heels for a long time causes discomfort and problems with
the musculoskeletal system. Therefore, it is important for those who wear
high-heeled shoes to exercise by doing ankle exercises and balance
training that focus on the functional balance required for activities in
daily life.

Objective ¢ To study the effect of functional balance training on dynamic postural
control among those who wear high-heeled shoes.

Methods ¢ Nineteen participants (three of the original 22 participants were excluded),
who were aged 18 to 25 years old; they were divided into control group
(CG) (n = 9) and functional balance training group (FBTG) (n = 10) that
received functional balance training for four weeks. Modified Star
Excursion Balance Test was used to study the effect of dynamic postural
control and the wireless muscle strength tester was used to measure

the strength of the ankle muscles at four weeks.
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Results : The effect of four weeks of functional balance training was found to be
positive for dynamic postural control with statistically significant
differences (P <0.05). The increased strength of the muscles of the ankle
dorsiflexors, the ankle plantar flexors, the foot invertors, and the foot
evertors from the first to fourth weeks were also significant (P <0.05).

Conclusion * Four weeks of functional balance training resulted in improved dynamic
postural control in those wearing high-heeled shoes. Functional balance
training also improved the strength of the ankle muscles. This training
may help prevent slipping and ankle sprains in people who wear high

heels.

Keywords ¢ Dynamic postural control, functional balance training, high-heeled shoes.
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Week 1 Week 2 Week 3 Week 4

Aerobic: side-to-side shuttle, high knee skipping, light running 1 minute
Static stretch: groin, hamstrings, quadriceps, calves (TA tendon) (30 second/each), buttock kicks 2 minute

Dynamic stretch: leg swings (side) - 30 second/side, leg swings (front & back), 30 second/direction 2 minute

Lunges
Lunges: forward and Curtsy lunges (reps Clock lunges (reps Lunge forward onto BOSU ball
backward (reps 10/side) 10/side) 5/side) and backwards off of BOSU ball
(reps 20/side)
Squats
Squats (reps 10) Bipedal, chair touch Bipedal on BOSU, ball Single leg (reps 10/side)
(reps 10) facing upwards (reps 10)
Hop
Hop on the step bipedal Hop on the step single Hop on to BOSU: Hop on to BOSU: Bipedal, ball
(reps 5) leg hop (reps 3/side) Bipedal, ball facing facing upwards (reps 15)
upwards (reps 10)
Jump
Vertical jump (reps 30) Lateral jump (reps Star jump (reps 20) Star jump: left to right side (reps
20/side) 30)
Wobble board training protocol
Double leg stance on Double leg stance on Double leg stance on Double leg stance on wobble
wobble board with open wobble board with wobble board with eyes  board with open eyes (facing
eyes (15 second) closed eyes (10 second) open and closed [open  down) (30 second)

eyes (25 second)/closed

eyes (15 second)]

Single leg stance on wobble  Single leg stance on Single leg stance on Single leg stance on wobble
board with eyes open and wobble board with wobble board with eyes  board with open eyes (facing
closed (15 second) closed eyes (5 second) open and closed [open  down) (5 second)

eyes (25 second)/closed
eyes (5 second)]
Static stretch: groin, hamstrings, quadriceps, calves (TA tendon) (30 second/each), buttock kicks 2 minute

Dynamic stretch: leg swings (side) - 30 second/side, leg swings (front & back), 30 second/direction 2 minute

Modified from Michell TB, et al. '?, Baltich J, et al. ®”, Azeem Z. and Zutshi K."?; reps = repetitions
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nszanadluuluuutinAaslaadia Mann Whitney U
test lunauBauifiunTeyaszIANeRe 2 NgN waAZHL
fiq%mﬂ@ﬁ’mﬁn fatluaang en left composite reach
distance LL@::ﬁIW right composite reach distance
finsnazanadatununiaals Independent t-test
Iuﬂﬁ?Lﬂ?‘ﬂULﬁﬂU%ﬂHm‘zW}I’N 2 ﬂq‘m NNINARAL
ﬁQWNLL%\iLLﬁﬂm@dﬂgWNLﬁ@ ankle dorsiflexors ﬂgmrﬁﬂ

ankle plantar flexors nanNLie foot invertors WAy

nanuLile foot evertors 14 Paired Sample ttest T

uazasn1sdnnisnsedamunuidefinanismivaunisnseinzazinioulnl 851
Tugaalasaanmauge

= = ¥ ' ° o
nsiFeunaureyanialungy Tnan1nuasTay
UeAAYNI9adAT P <0.05 4 mFuNNN1ITLATIEY

NNADF

NANITANHN
ATANHIUENINIENIN
avanavAriengayszuang 20 - 22 i
(ARAE CG 21.36 + 0.67, FBTG 21.0 + 0.77 1)
a;qu@;m%'izwﬁw 149.5 - 165.0 IUAWAT (A1BAE
CG 160.59 + 5.13, FBTG 159.0 * 4.04 \HURLNAT)
ﬁ’wﬁﬂ@aﬂ'?:udw 41.0 - 63.3 Alanfu (Al CG
50.84 *+ 4.61, FBTG 51.21 + 7.33 Alanfu)
fatinaanie @gjszmlw 15.4 - 24.72 Alanfu/ums’
(V'WIWLQZQQ‘IF;I CG 19.69 * 1.86, FBTG 20.18 * 3.15
Alansu/iumg?) A1 left composite reach distance
@aﬂliwq'w 63.19 - 92.03% (ﬂlﬁmalﬂ CG 76.0 £10.23,
FBTG 79.34 £ 5.2%) ﬂlﬁ right composite reach
distance ﬂgﬁzuéﬁq 65.84 - 94.93% (ﬁlﬁLftlzdﬁlf;l CG
75.52 £ 9.35, FBTG 80.16 * 5.78%) Aduanylu

AN9NT 2

A1519% 2. AedtuarasudavLuNIATgINIedTey AR AN EETialluazA1 composite reach distance 284

ANANANATND1LN TN TN

Anuanmznalyl CG (n =11) FBTG (n =11) P - value
Age (yr) 21.36 £ 0.67 21.0%£0.77 0.068
Height (cm) 160.59 £ 5.13 159.0 = 4.04 0.26
Weight (kg) 50.84 + 4.61 51.21 £7.33 0.495
Body mass index (kg/m?) 19.69 £ 1.86 20.1813.15 0.661
Left composite reach distance* (%) 76.0+10.23 79.34 52 0.346
Right composite reach distance* (%) 75.52+9.35 80.16 +5.78 0.176

* Sum of the 3 reach distances (anterior, posteromedial, and poster lateral), divided by 3 times limb length, multiplied

by 100.

CG = control group; FBTG = functional balance training group



852 aens Tmﬁsm LS A

WFaLviaunani1snagal dynamic postural control
TmelguuunAgay modified Star Excursion Balance
Test (MSEBT)

HaAINNI93 AT LS LBy dynamic
postural control i?.:ml’]\‘mziuﬁfa‘]_lﬂm (control group;
CG) LL@zﬂqluﬁﬂmsmqﬁqmwm:ﬁﬁl (functional
balance training group; FBTG) nawallsunsy
‘W‘qulﬁﬁlﬁ composite reach distance %ﬂd‘ﬁ’]‘%ﬁmmz
mmw:wﬁwﬂzg‘umuau (control group; CG) way
nquinnimsadanmuing (functional balance
training group; FBTG) TuWANANSAY (P >0.05) W97
r{@uL%ﬂ‘EﬂiLm@mqﬁmuam (control group; CG)
LL@tﬂ@:ﬁJﬁﬂﬂ’]ﬁ‘WNﬁWﬂNﬁﬂ’]ﬁ (functional balance
training group; FBTG) ﬁﬁlﬁ left composite reach
distance WU 76.0 + 10.23% uaz 79.34 + 5.2%

Chula Med J

1 v

ANNANAL AN right composite reach distance NN
TUsunsu Wiy 75.52 + 9.35% waz 80.16 + 5.78%
ANNANAL NA9LILTNINWLIIAY composite reach

distance 229U TIHULATANUINTERINNNG

q

NAILAN
(control group; CG) LL@zﬂﬁéﬁJﬁﬂﬂﬂﬁ‘ﬂﬁ‘\?ﬁfJM’mW}]ﬁ
(functional balance training group; FBTG) LmeI’N
ﬁu@ﬁmﬁﬁﬂd’ﬂﬁmmmﬁﬁ (P <0.05) Wuﬁﬁuﬁw}jﬁ
Iﬂ?LLﬂ?Nﬂ@:NﬂQUQN (control group; CG) LL@Zﬂ@:@Jaﬂ
miVle?TmeNm:TﬁI (functional balance training
group; FBTG) ﬁﬂlﬂ left composite reach distance
wﬁﬁ‘u 74.88 1 11.19% WAz 93.45 £ 6.75% AINATAL
A right composite reach distance R Tlsunsy
wﬁﬁu 74.78 £ 12.06% Way 94.70 + 5.62% A1NANAL

Fauanalumaen 3

A19199 3. mmﬁﬂLL@zmuLﬁmmummﬁmmmmmiwmmu dynamic postural control TENINNQNAILAN

(control group; CG) LL@zﬂngﬁﬂﬂ’]@V}Nﬁqmuuu’]ﬁ (functional balance training group; FBTG)

PRIDNAN AN ATNDLLAZUALIN L NI

s CG FBTG P - value
Pre-test Post-test Pre-test Post-test

Left composite 76.0 £10.23 74.88 £11.19* 79.34+52 93.45 £ 6.75* 0.000*

reach distance (%)

Right composite 75.52+9.35 74.78 £ 12.06* 80.16 £ 5.78 94.70 £ 5.62* 0.000*

reach distance (%)

* W‘Llﬂ']’mLLﬁmm’Nﬁuinymﬂ@mmu@N (control group; CG) LLﬂxﬂquﬁﬂm‘iV}Nﬁ’m’muu’]ﬁ (functional balance training

group; FBTG) wawanTusunsuaseiliiadAyn1eadianszsu P <0.05
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Lll?ilmﬁimwamiwmaﬂumﬂmﬁ\nwwmn'gﬁmﬁ'a
ankle dorsiflexors ﬂgﬁmﬁa ankle plantar flexors
n'z:'ml,ﬁ'a foot invertors LLaxﬂ’Z;"]NLﬁ'ﬂ foot evertors

ANuUT s RINaTNLie ankle dorsiflexors

& MFUNQNALAN (control group; CG) Walfzemie

1 v

svuinnanauanllsunsunasuaanllsunsuianieas

v v 1

WATA bl mmummgmmmmmwwm’m”‘u
9.58 + 1.49 uaz 8.68 * 1.18 NlANTNAINAAL LAz
I4ANNNL 9.42 + 0.95 war 9.04 + 2.17 Alaniu

v 4 1

ANNANAY B9 INNUAIN TR UBINAI NI A A LAN
;N9 (P >0.05) mdungudnnisnssdamumung

(functional balance training group; FBTG) e lFen

1 v

~ ' o ¥
Weauszranenawianldsungn wazvagunldsunsy

v v

Hanadauazaduil euUUNIAT§IUI09212 19T
WAL 11.57 £ 2.66 waz 13.20 + 3.01 Alanfumu

v 1

AP WAZINNTIWNNAL 11.22 + 1.88 way 13.48 +
3.17 AlAaNFUAINAIAU NUANNLTILIIUBINAHNLEL
ankle dorsiflexors LANTUBE NN TUAIAYNADRA
(P <0.05) lunguila¥unnsiln functional balance
- - 1 1 v o v
Wegunausenananau 1 tUsunsy wasuaain

Tusunsuasy 4 dlanst (317 2A)

Ankle dorsiflexors
|.,.£|{||_l" [58 ooan®

1400

Eum
£ 1000
;am I oG
4 600 I FBTG
3 40

200

0.00

Left sbde Pight side

ZA

v [

c.lmlaamsElnmswsaﬁ"amuwmﬁﬁaﬁmamsmuqumimamﬂmzmﬁaulm 853
Tugaalasaanmauge

ANLIILIITBINANNLL D ankle plantar

flexors ANMFLNGNAILAN (control group; CG) Ll
= ~ 1 1 v o v
WTe N auszua 19N a w1 TUsunINLAaZ A gL N

Tsunsufinniad auazacuid euuuInT§IUT0927

v v

PNTLNNIL 8.07 £ 2.41 waz 11.19 + 1.66 Nlaniu

v 1

ANNANAL BAZINNIIWNINL 11.12 £ 1.8 way 11.79 +

v 3

215 AlANFUAINAIAU NUANHNLTIULIUBINAHN L

v v

ankle plantar flexors mwwwmmﬁ'mﬁu@ﬂwﬁﬁﬂ
ANATUNNADRA (P <0.05) e Runiensenenan
wnldsunsy uasudaanTisunsuasy 4 €1anm
af’w%umg'uﬁﬂm@mm&Tqmwi:ﬂ‘ﬁ' (functional balance
training group: FBTG) Wiauf3auiilsuszmanenen
nTsunsuuazndsanllsunsuilianied suazdoy

v v

L‘ﬁ"mLuummgmmmmsmwww{ﬂﬁu 11.23 £ 3.09
18T 14.21 + 3.87 ATANFUANARL LALI19T97
WAL 12.85 £ 3.15 ua 14.85 £ 2.7 Alanfumnn
FIAU WA UL aLsIaInaNLLTe ankle plantar
flexors Lﬁu%uﬂéwﬁﬁm@ﬁﬁa&lmmﬁﬁ (P <0.05) lu
nauiilafunisin functional balance Wiguifiey
3990w Tisunay wasndaanTlsunsunsy 4

&l (317 2B)

Ankle plantar flexors
e 006"

pe DOro*

1600

14.00 e DLDOTY
F une

1000
E B0% LRa]
i £ I FETG
- S

2.00

000

Pra-test Post-1ea1 Pri-test Pot-1est
Lkt shde Eilght shde
B

517 2. WFauiisuaedaanuudussrasnaniile ankle dorsiflexors (2A) uaznanuiile ankle plantar flexors

(2B) 1991 UINTIELATIINTEUINNQNAILAN (control group; CG) LL@zﬂquaﬂmmNﬁ')WMMu’]ﬁ (functional

balance training group; FBTG) seunnenauiznllsunsuiasnasaniysuns
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AN ILI9Ta9NaNLLe foot invertors
& MFUNguALAN (control group; CG) Walfzaumis

svunanaunllsunsunasuasianllsunsulaniaas
LL@zmuLﬁmLuummgmmmmmqsmLmﬁu 8.41+

1.37 4a¥ 8.51 + 1.0 AlaNFUANNAIAU LAZUINUIN

WNAY 8.47 + 1.57 way 8.43 + 1.19 nlanfumu

v

AP TIANHLTILIIURINAINI AN TN UANAITY
(P >0.05)

v 1

A1nFung 9l NNIINIIFIFAINNUIT
(functional balance training group; FBTG) WellFey

~ 1 1 v o v
Wesusrunawanldsunsuuazvasanldsunsy

v v

fAad tuaza9uil BULUNIATFINIBIT1T1NT

WNAY 10.45 + 1.41 WAz 12.38 £ 2.39 nlaniumi

v

AL UAZINTINNNTL 10.49 + 1.88 Uz 12.38 +
2.29 AlanFumuddy wuALeLsTaINaIN e
footinvertors Lﬁm%u@ﬂwﬁﬁﬂﬁﬁﬁmmmaﬁ (P<0.05)
ELumgINﬁVL;ﬁ‘/Uﬂﬁiﬁﬂ functional balance wW3eiLiie
sxvanenawanllsunsy uazudaanllsunsuasy

4 dlon (317 3A)

Foot invertors

e 0.025* = 0008

14.00
100
(L]

=
2

Muscle strengih (ig)
®
g

g B

2

Pre-test Posit-nest Fost-est

A

(G
FETG
oo
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ﬁ’)’]ﬁJLL"ﬁQLLﬁ‘\‘l"H@\m@WNLﬁ‘ﬂ foot evertors

&mFUNguALAN (control group; CG) Walfzaumis

semnsnewantilsunsy uazvdaanldsunsuiianieds
LL@Z:@I’JuLﬁIENL‘Llull’]&1?§’]u°1|ﬂ\1°1|’1°]]l’1\‘1°;]/’1?;|L‘1/1I’mv‘]_|
9 2 %1 31 way 9.73 £ 1.73 Alanfumuanay uag
PN 10.07 + 1.13 uar 9.75 + 1.67 Alaniy
PANAL Bepnunialsesnanuie LA Ay
(P>0.05) zﬁ’ﬂﬁun@émﬁﬂmimaﬁfamwﬁﬂ‘ﬁ (functional
balance training group: FBTG) e Feuiiienszmns
e lsunsutazudanlisunsud A suas

v

murﬁmmummgmmmmmwwLmrTu 9.97 £

v

3.0 NTANTNAINAIAL WAZAG9UIN
+1.93 ay 12.72 =

2.02 way 13.7 &
WU 11.01 2.97 Alanfumu
FIRU NUAMULTIUIIT9INaINLEHS foot evertors
Lﬁ'u%uﬂéwﬁﬁmi’ﬁﬁmmmﬁﬁ (P <0.05) luﬂémﬁ
1asunnsiln functional balance W3tfesEmang
newanlilsunsy uaswdaanlisunsuasy 4 &danv

(gﬂﬁ' 3B)

Foot evertors

= U000

1400 I—'

E
200

E .00 =G
400

i 0D
0.00

Pra-test Proat-test Pre-test Post-1est
Leftside

p= 0000

k]

v

517 3. uFaufsuARAEANLIWIRINAINILe foot invertors (3A) UATNATNLLE foot evertors (3B) 18491979

LAZANTEUINNGNAILAN (control group; CG) meﬂ@uﬁﬂmimmﬁqmwmﬁ (functional balance training

group; FBTG) szuaenauizilsinsuuazuadianllsunsuy
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A

nsAne e lunsaiiTunisinen i fey
Wig dynamic postural control Iuﬂ;mﬂz{?@uﬁﬁ
auge ardnddasiunsAnmnidfaiuan 19 1e an
AU 22 918 L‘fim@’mﬂqlumuqu (control group;
CG) 1900UARANNINUATHAIANBANATUIL 2 T8
LszzﬂzglNﬁﬂm?m\iﬁqmmuﬁﬁﬁ (functional balance
training group; FBTG) Lﬁmmmﬁmﬁmmn@ﬁﬁmrﬁ;
NNINAIAABANANUIL 1 978 ﬁﬁfmmqiwéw 20 -
22 1 fhlsriRaanlaseannaugs guRaun 5 LEuRmAs
Tuliflamesnan 20 daluenedilanm

ANNMSANHINLAN dynamic postural control
luﬂqluﬂﬂmimqﬁqmuuﬁﬁﬁ (functional balance
training group; FBTG) wWisifleunauuazudenis
L‘EWT‘U?LLH?N ﬂlﬁ composite reach distance 18491
Fageenadinzuuufindy LLMﬂﬁiNﬁuﬂﬁwﬁﬁﬂﬁﬁﬁm
NE0R (P <0.05) N13WENUN dynamic postural control
TaeiAn®nannAY composite reach distance faTiea
mmmma‘mu@ummmﬁwm:mg@ﬂm% 3AANa
Wudaunufuenisaanuginnsaaedsanielunis
F1M1qAAUENA"9NIA (center of mass) blﬁzﬂa;mfﬂu
3147095U (base of support)” ausisnaniaiinig
Lﬁ?}lﬂuvlmluﬁﬂmqml’m il %I\‘i dynamic postural control
aunsafinsannlaannisinnmsdaiinaly

v 3

AFANAINN LTI 9URINAHLLS (muscular strength)
g99n11Aaeululres1ene (range of motion) N3
pauANszaMBeINIsAdaUlug (neural control of
movements) AN 19AIUARINET (psychological
factors) @aiTun19AN2lENTBYANIUITLILIBINTFLIS
nabnyszainasunans lawn ssuuniINeawiv (visual)
STULINARYANT (vestibular) s3ULINSFUAMNGANTES
w1ama (proprioception) tuau®’ wazainidsunsu
do - -
Alalunsineasatiandauanniay lseniainismnad
o _ o
AUBNPDRAITUNIU (perturbation) wazlun1slni e
nstiAuNaeaaulmfaesALANATHE 91908 LAY

LLmumﬂlunm?zmmmm@mﬁ@uim

c.lmlaamsElnmsmaﬁ"amuwmﬁﬁaﬁmamsmuqumswsawmmsmﬁaulm 855
Tugaalasaanmauge

UITEHNLNN9EN functional balance NHA
M INANNLIIILI9IRINANLLA ankle dorsiflexors

v 3 ¥

nanNile ankle plantar flexors ﬂg’]w‘ﬁ'ﬂ foot invertors
Laznansitde foot evertors aiTunauiitasa e
ﬁﬂlﬁLﬁu%u@éwﬁﬁmf’ﬂﬁmmmﬁﬁ Henrnnudauss
I9naLe ALY ﬁﬂﬁiwﬁ{@m@muqu
m@ﬂ%’uqmquﬂrﬁm (center of gravity) fiemn®
AT dynamic postural control finn e
LAYANNINUATETRS Mettler A. LATAMEZ WL
ﬂ’]ﬁ‘ﬁﬂﬂﬂ?%ﬁ‘ﬂﬁlvqajm@ml‘ﬂmoﬁLLﬁli\‘]@iqu_lrﬂ@%‘]ﬂﬂ\‘iLLT\‘]
(center of pressure; COP) meLuLﬁ;’] n13usu COP
Melumle LeUenfannsyiuTnfilnesamanas
(optimally functioning) I9URAN TN LT BITELL
ﬂi:mwﬁ"?ummiﬁmmxmimﬁﬂuim yanaNIY
ARE T a0nAADITLIUATE99 Rozzi SL. UaY
A ™® fiwinn nnsilnluszeziog 4 dlansiieewa
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m"w%ulunz@muquwwmmLLﬁawamﬂgmLﬁ@
ankle plantar flexors At ldsunsuanaiii
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andnafinsluunasdutiunisenn iesannenanasias

[ 1 v
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