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The Effect of Diminished Plantar Cutaneous Sensation in
Y-balance Test between Chronic Ankle Instability (CAl)
Patients versus Healthy Individuals
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Objective: This study aimed to investigate the effect of diminished plantar sensation in Y-
balance test between chronic ankle instability (CAI) patients versus Healthy individuals.

Method: A total of 90 subjects and CAI group (N=45) (age: 24.49+2.52 yrs, height: 173.53+
8.20 cm, weight: 69.62+12.92 kg) and healthy group (N=45) (age: 24.85+2.70 yrs, height: 170.27+
7.70 cm, weight: 66.04+11.60 kg) participated in this study. Participants were tested on the anterior
(ANT), posterolateral (PL), and posteromedial (PM) reach directions of the Y-Balance Test before
and after a 10-minute of plantar cutaneous sensation application using ice (2°C). Normalized
reach distances were measured 3 times each direction.

Results: We observed a decrease in reach-distance scores for the reach directions after diminished
plantar cutaneous sensation in all reach directions (p<.01). Also, we observed a decrease in reach-
distance scores for the PL, and PM reach directions between groups (p<.05).

Conclusion: Our results indicated that dynamic postural control was adversely affected
immediately after diminished plantar cutaneous sensation between CAI group and healthy
group. Future research may suggest that determine the studies involving more realistic dynamic
movement, such as walking or running, landing.

Keywords: Y-balance test, Chronic ankle instability, Plantar cutaneous sensation

INTRODUCTION I "] HdshE 22|0|ChGarrick, 1977). B 25 S0t
dM(chronic ankle instability)2] Q10| E|l&= &5 EHXHankle

SLHOI0fAH U0l AZAL He HI|OHES Q8 EX|st= sprain)= 2322 AH(musculoskeletal) 2+ 2A4 & I HIHG|
Z40| oLz} RFE 2oz L|1n S| ATXZ Hylstn SiMoCtn 22X QO MH(Hertel, 2000; Fong, Hong, Chan,
QAULCE Ol2{st AEXO| [|FT] HAp M= AXX Ol Yung, & Chan, 2007), Z|= 24 = THY 2= 208 H(chronic
o| Z7IE o|ojR/ 1 oo MHE * 2 (sports-related) £ ankle instability) ZHAF2 2ESHE A= 9F 31~40%7t EICtn
AO| 7} EBF M 4= Qi HEO|X} ARE 2XHZ (HEg St ACHFreeman, 1965). 25 Exte| w2 25 #AEQ| Qlry
1 QACKMarshall & Guskiewicz, 2003). AZX T BAM = 9| Z2 8 s 2 90 A= 2E JIAN +EM(articular
Z= AZH(Lateral ankle sprain: LAS)= ™A £4 &M F 7t mechanorecepton®t 22 M4 =E9| &43 FEUTICID &
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2™ UCHHertel, 2008). O|2{3t M ZZIO] £=AM2 Mo 22t
o 7|5 Xdtet #&0| ULt X AU2M(Kirby, Houston,
Gabriner, & Hoch, 2016), M4 ZZ
ot FF MAA(CNS)S A2 FHE
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o[o|stny, RrdX el =9l Sotddut HIZAHE
Z(giving-way)2 X|&XHoZ 7|
Aztolatd HO|=lChHubbard & Hertel, 2006). &

2 S SAEA Este Tt
He o™ 255H™(arthro kinematic) 3k Wikstrom
& Hubbard, 2010), ¥2|3HX(pathological) /&I =%t
(Wikstrom & Hubbard, 2010), XtA|X|O{(postural control) &
o &4 § 0|2t E k|1 RATHMcKeon & Hertel, 2008). 2

H 7|AH 2=2H|(articular mechanoreceptor), L|& 7|H =&

rr X

b 4r oz dHot ox ofn mph Mo
0x O ox o

X|(cutaneous mechanorecepton)= AKX ZA™HEO S5t |
HMoZ UHM U, 53| HHIEQ| +=8K= Q1zte| E3t

S S AL FH g Zho| YEE NSt §

=
KIS0 BHd e SQHE SHXHE2| KHAMIH|Of
£ Eg)| o (McKeon & Hertel, 2008; Hertel,
2002), XMHIOf 532 Xot= H= FEIQ| Lt 230l
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= 7+7

X0l s3] HI7t= HZH2S7|s(sensorimotor function)=
HIWS| Qg 7HE YEHE ol g o

Jun, & Lee, 2017), B fIEe| B, BYL=Z 25t A& (def
icits) 12|10 ZEZo| 2 g

1 ACK(Gribble, Hertel, & Plisky, 2012). X|™ Et=7|(force
platform)@t Z2 & H£H7|0f| LIYAE st (single-leg stance)
E M QU o T Wlste KW gt RHEES FYT 5t
goz =3 9l HILE|O OO (Hertel, Gay, & Denegar,
2002), XAtMIA0of s=2 M U= Stel LHEZHMO|(center

AN
of pressure, COP) 0|52 &Qlst= WO Z AL ot
9 7|2

e
NN

o
(Guskiewicz & Perrin, 1996). & M 7|2t ZH2 X Ql(static)
XMH ol S = 2% QQl0[X|2 220l 529 =& Xt

2
MIX|Of(dynamic) =3t 0§ 5838+ Q0olojztn & 4 o,
SHQ XMHMOIE F57] e o2 7HX| &Y T 7+ B
0| AFEE|= JHEO0| Star Excursion Balance Test (SEBT)2t SEBT
£ A0l AHEOl 2242 =9 Y-Balance Test™ (YBT)
(Functional Movement.com, Danville, VA) HIAEO|CHGribble,
Hertel, & Plisky, 2012; Linens, Ross, Arnold, Gayle, & Pidcoe,
2014). SEBT®} Y-Balance Test@} Z2 SEQl XMH O & H|
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2ES2 28 f94, 2 MZ =F 221 gHQ
(visual), M8 (vestibular), X4 ZZ(somatosensory)2| &3 &
2 {73t SHCHPlisky, Rauh, Kaminski, & Underwood,
2006). Y-Balance Test (YBN)& BHd U ZQHY XES
AHSH=0 =20] ElCHD SIS M(Plisky et al, 2006), T
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&K (cutaneous recepton= Q1A 2
z
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(central nervous system: CNS)0i| Z+Z
712 QN XM ZEH 8 ojF 1|1

(Nurse & Nigg, 2001). ZHIE ZZPE QL XpA=
2o A7AD AlZPEE HAH S e

cutaneous sensation)2| XSt A| ZH}EN ZHZF £=87|9| ZtAE
YE= MM ZHEO 25 e FH d2E YEE R
A7) QI8 2 =8 7|(musculo tendinous receptors)2t Z
2 7|2e 0| HE 2FESHA E ot SHRATHMcKeon &

& ZZ I =¥ (proprioceptive feedback)

Hertel, 2007). 1§ +& ZZ

2 olof % prEdn 22 2E 87| #gk ofLet o %
=0 X3t A= 71A +=8H| =S (mechanoreceptors) 2 £ E
FO|X|= 2HRIRISH dAHERE FHo| T|H(Lentell et al, 1995),

LIS T8 7|4 =84 & XX 2HIe ZFYFOl 4=EE
o= Qlgl XtMIX|0f RX|Qt BETI0 O FLsICtD SHRALE
(Meyer, Oddsson, & De Luca, 2004). B2 HXIS0| 2Hg A

S & P mER A|AE0|(afferent feedback system) 2|

7t e = QIBS X HSIRAX|T oot 2X|7F 7|sX &
S0 HHZ ofEHA FES DX=X0f CihM= & LK
UX| §UC(Lim, Oh, & Shim, 2008). CAl BHAt=2| 2% &t
g2 F2Q 7|H =8HMS0| M0 LHIE I|f =X 9
AX|7 BIte|of REMAof0f BEA Rl FeFE FCOH SHICt
(Powell, Powden, Houston, & Hoch, 2014; Freeman, 1965). 024
MAEATFE0| 80| H|Z=0] 2Ot HHEX 0l W X0 [IHE
e s SoEd SRS AEMAO] 2|3 EHEE Z2Zto|
A= 01 2ES 2AZE AS2 SEO0(HLIQL F4ko| LM
2Rl gANZ|OM FRT 222 AX[Sta UACtn &
£ Aot matM 2 o oHY a2 EcA) 28 A
4t A8 MA2 22t dYs S5 LHtE 22 XMt
R/%7t 85 XHMIAI0f(Y-balance test) 520 O|X|& Y2
Laxt st=0 FX0| ACt
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METHODS
1. & ®Hox}
=2 Ao 2ojAtE FH LS H S (International Ankle Con-

sortium)Of| Al &|QtSH= CAl 2HRtel BE Egt 7|FE0f| DtESH=
2HE E0PEMEE JHE THM8M~35M9 AtRIEE FHESIRD

SEXIOf X|'h 320t 24 F™o| AL = B 2E B
O AE 8% HEXAIOIM HMLIAZALE SixT2 MK HET
AEES FEIZE BYUSIYUCL CAl O& 45, Healthy 18
45 & 90Yo 2 MG HE TWSII SO (Table 1), CAl
JAE5E MY J7|F2R WA A& 1# olel U5 gzt £
o2 gt 0| A1 2Z HE ol YFo| ES2= B
Y2 T4 28 0|y BHSAS T OfLEf, Foot and Ankle

Ability Measure Activities of Daily Living (FAAM-ADL) Subscale
HEX|0|A 90% O|d}, ==& FAAM -Sports Subscale &2 X|0f
A 85% O[ste| M=E& 7|Z5}0(Martin, Irrgang, Burdett, Conti,
& Van Swearingen, 2005), =&E Ankle Instability Instrument
(Al o %A 374 oY siTrle ARUE mYAE 2
St RACKDocherty, Gansneder, Arnold, & Hurwitz, 2006). 7145t

IR 2O ZL SR £0(2S 21 YL 22 67)E
ol six| S4E S So) Y5 ARE LTIt 3
DE MEASS A¥0 Hojsp| B A 2 23S
SHTL HololMet SOME UL

Table 1. Characteristics of participants M £ SD
Group
- CAl Healthy
Age (year) 24.49+2.52 24.85+2.70
Mass (kg) 69.62+12.92 66.04+£11.60
Height (cm) 173.53+8.20 170.27+7.70

CAI: Chronic ankle instability, Healthy: No ankle injured

2. 47 58

4

£ oT0) AT T 24 W 9 FH|E (Table 29 2Tk

3. Ho[E] 24

® 70| 258 Y| A8 s 1% 3% 2 2

Y-balance testS AF2SIS

Table 2. Research equipment

Item Equipment Unit
V-balance M Tape® Athletic Tape, White, Muller

test (One Quench Dr,, Prairie du Sac, 1

WI 53578)

Sensation Semmes-Westin monofilaments

tester (North Coast Medical, San Jose, 1

California, US)
etc Ruler, Caliper, Bath, Ice 1

Table 3. Inclusion criteria (CAl)

Criteria

A history of at least 1 significant ankle sprain

- The initial sprain must have occurred at least
12 months prior to study enroliment

- Was associated with inflammatory symptoms
(pain, swelling, etc)

- Created at least 1 interrupted day of desired
physical activity

- The most recent injury must have occurred more
than 3 months prior to study enrollment.

Ankle Instability Instrument =3

Foot and Ankle Ability Measure -Sports subscale =85

Foot and Ankle Ability Measure -Activities of
Daily Living subscale

1) MM 2 2HAs}

M2 gzt g2 D8 JIAH +8&7]0(mecha-
noreceptor) X Ql AeS SO wHS Z2f #a o 42
ojgof Fets

(Eils et al., 2002; Nurse & Nigg, 2001; Perry, Santos, & Patla,

00t

2001). LHIE HF 22t Mot FEASH7| ffsh mgxtel &
= A7k 200 102 Has YHS S WU

O, & ZtZt3l e CAIZ 74F g gl A mERto| A
2 F2H(dominant foot)0ll &-& A|ZCHEils et al, 2002; Eils et al,
2004). 2= AR 20| BV Mz, 4240 o= Jk ¢

MeX| &5ty /s 52 W A 220 LHHE ﬁﬁ%
Semmes-Westin mono filaments (North Coast Medical, San Jose,
California, US)E 0|2l ZH5I
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RESULTS
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Table 4. Plantar cutaneous sensation level

ltem N Mean SD
pre-ice 90 40 .53

ice 10 min 0 1.65" 218

ice 10 min + 1 min 0 1.70° 2.00

*p<.05, **p<.01, **p<.001

2. XtMIHIof E2h At

Lutel 242 Xt {/720 2 XFMEO BIHY-balance
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Table 5. Y-balance test reach distance between two group

CAl Healthy Effect sizes (95% Cl)
Pre Post Pre Post 55 df Ms F Group Intervention
effect effect
Mean Time 010 1 010 93.683™
Time*group .000 1 .000 1.587
0349 0335 0361 0345
Anterior -0.50 -0.70
AN Error 009 8 000 (-092 ~ -008)  (-1.13 ~ -027)
SD
Group 003 1 003 3.885
0.02 0.02 0.03 0.02 Error 062 88 001
Mean Time 009 1 009 11.860"
Time*group .000 1 .000 .001
0358 0344 0413 039
Posteromedial -0.96 -0.33
PM Error 066 8 001 (-140 ~ -052)  (-0.75 ~ 0.08)
SD
Group 064 1 064  17.542™
005 005 007 006 Error 322 88 004
Mean Time 035 1 035 845957
Time*group .000 1 .000 048
. tera 0391 0364 0426 0397 065 068
osterolatera -0. -0l
PL Error 037 8 000 (107 ~-022)  (-1.10 ~ -0.25)
SD
Group 026 1 026 11146
004 004 005 006 Error 203 88 002

Group effect sizes were calculated from post-submersion scores

Intervention effect sizes were calculated from the pre-submersion and post-submersion of CAI group

Cl: confidence interval. *p<.05, **p<.01, ***p<.001

ot X}O|E HO|X| LUK Al7|2KF=11.860, p<.01) 1EOf
M(F=17.542, p<.001) |25t X}O|7} LIEFHCE & F0)A
D5 2 Mot 30| H2|7t AA5E HAO 2 LIEtS D CAl

0| O &2 HElE 20l A= LIERT

CAl 19| 22t M3} © Ha TUHa|= 0391100422
=

Z
L}.E|-I—I-O 7I-7_|I- X—I |.

SO, Healthy &
#24 Mot £ o
2

= Et7{2|= 036410042 LIE}
19 242 M M HHE2 0426005,

E
2 039710062 + 1E0IM 25 22}
e

s

8 0| Hal7t Laste HoE LIERD cAl 180| O &
2 722 ®O|s Ho= EHyTh ASERoME ot

XIO|E HO[X|

DISCUSSION

2 g7= MAR 244 g2 S5t T HE 20t
H(CA) BAEI AU B CHhealthy)?h 2HHEE 22t Zha ©
/ 20| ME 207t 38 XM S0 (Y-balance test) O
Ae TS YotE7| ol e Ao|H, 2 ATl =9
= Ch3ot 2Lt

O] Ao =2 Zit= MAHL2 HZTUTE Sl ZAE &
HIEH Z2fo| Moo & F & 7to 4= &2 LIEHLIX|
oFoF

oL} Al7|(time)2t & THgroup)Oil A

oot x

Bt A|7|2K(F=84.595, p<.001) IE0N
(F=11.146, p<.01) R2let XtO|7} LIEFGLCE

http://e-kjsb.org
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