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The mechanism of postural control deficit in patients with an ankle sprain:
Toward the establishment of evidence-based intervention methods

Nozu, Shojiro
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This study aimed to identify the mechanisms of postural control deficits
that occur after an ankle sprain, and by using biomechanical methods, we characterized the postural
control strategies in individuals with previous ankle sprains.

We analyzed biomechanical variables such as joint kinematics, center of mass, center of pressure,
and muscle activities throughout a clinical balance test. The results highlighted the
characteristics of poor postural control ability in those with a previous ankle sprain compared to
healthy subjects. Specifically, our findings suggested that “ muscle activities in the tibialis
anterior and the vastus medialis” were lower and “ the knee joint flexion angle” was smaller, which

“ limited the shift of the body center of mass” in individuals with an ankle sprain compared to
healthy people.



B X Cc—19,. F—19—1 (Jam)

1. WFEBRAES IO &

O L OV i =4 & . RS0z EmN Kb, BRI (EBEIEAE)
RT D, BEGIEAEZNEENEEERMEROY AR THDLEZLLNTND2D,
UNE YT — g AR TIEEHMEIC S W2t AEORESI RO H TV 5,

ZEHIEAR 2O IZ oW TiE, OB OMHREIC X 2T ATILE, @FRitR (&
BEOIN) 12 L BRI HAL A & IEBES ORE AL, O BIEE PR ) ORI AL P 3 L Oh I
T. @fFIC X 2 EE RS, NREENTWD, FRO~@OPMHET 52 L1k v FRED
e XREREENICRRE ST Z ENNEEE 22 B,

AR —Y BT BT D REHIERE S OERIRIY 725 M{E & LT, Star Excursion Balance Test
(SEBT) NA FWBN TS (K1), & XA R &
720 SWEEMR A BRI > TIROKIRIZ Y —F T 288 E L 5, 2D
TANMIT U NI ATHDIRKY —F Rl REVGIERE ) &
L CHEIRT 5, FRIC. BRI L TR FBLORNEFRNCY —F
SELHE (BIEY —F) ITBWT, 2RSS T, aheN
e & U RIS ) —FHBEORIE 2 g 2 LA B NN
2 VDo U —FHERER FRTIC JAE Y F—2 \{ >
MERSTND, U —FRHEEIEIEICLT, YnE Y 7= \/A

L

YA GHBIZIE S WM A) T57201id, U —TF Rk &

WO BRI T U —TEMEOEMMIR G LB L 72

%, 1. SEBTY —F#h{E
EOEMIIRICIT, AT R ~T 4 7 AOBRNEE ThH (B —: R —F FEEE
%o WEEEIL, DEBIE e REER 1T, 2 BAEE P ORI

PN Ko CRBIETHITE ARG & 22 0 HREOLENE DY | BEGIEHARRIT /5] LRGN
Tlz, O EFEIETH7-0120F, iHMEER & L THERIR~T 4 7 AB I OVEETL - i
T — X ZFERFICHET DL ERH Y . ZOMBGERIXY BV 7 — a U EasEibicte i 729
ANEZRAEICTDHEVIBEEREND D,

2. WFEOBEM
AL, e BE B E 1T BT 2 BRSO # B E LT,

3. WHED Ik

HAE 1) NA A A D=7 ZAETEDWHENT

AR U727 O~@Oi B L OMIRT 57201203, RO X r~T 4 7 A, FIKHELD -
JEJEFL, FHEEN EDRA F A T =7 A EHTAHNIRNT T DB RN H T2, 2 b3 A 4
AT =) A E AT 72012, BEROERESRZ RIS BG LT — %% —2 0
ey MRS 572007 a 7T AMERK & EBRFIRZ ML L=, BRI, =kocEhfElL
BREE . R EE, B ERBL, BB LT —4%%2 —>oDF =4y b LTHA L, &
LT, SEBT U—F&{E% [EEDRIE] THoll, $EBEELDH7-00 70 7T ME{ERL
2o ST, NAF A D=7 ZANEFEOMNL EWITL T, BRE DOV 71— MBI O TiEER %
Ikt Uiz, PIFEBROFMERNS Y TNt A RIZBT 25 80 — BT 217\, REBRCTEET &
BTN A REFE LT,

HAE 2) & BEHad R E 2 oo Sy (AT U iR oD JRs (i B

A1 TR L7270 7T bz v, ZotBEREREE, IRRCORE, st 2 v, 1~
T4 AT = ERERODALE, BT —A S b EEREZFH L, £ RS &
HHHOFR~T 4 7 AT = 2k L, G TH 5 2 BIHEIER) & & REOLE D 57 > TV
52 EEMGEE LT, S5IT, 2BECRT D TRESE & REIE - IR, BEEiT—A b
DT L. V) —FEMEOSEMEREICERT 23 F AT =7 2885, 2FM Tl LT,

HAE3) NAF A D=7 AL ZOMMIEER ORAHIRR

A2k TEET =22 0, XA AN =7 AEHEB L OZEOMmORNTEERICEL
T RBRHR BN 2T\, JE BB R B 2 BT 2 BRI O RS FE 2 B RRROIC Bt L7z, B
Q2 CHEHIHLIMEREAEKIC, FR~T 4 7 AT —Z L RER L, HIEHT — &, &Rk
SRR & OBMRMEE T 572012, o2 O THENCB T 547 7 M ADL
WEIT 77,



4. BFFERCR

A 1K 2

RNAF AT =7 ZAPEEDOHANLIZ DN T, BEROERER»LEONET 4% —DDT —
FEy MCERSELLODOT 07T 0eWHE LT, ZhTE- T, 1ADIITERZT T2
MR HEHE L DT CE DY AT MMITH LN TE, o, —EDIITICL > TELEDT —
HEBEHTDHENAREL leoT, S HIT, 144 (BdEE 74, EFHE: T4) (L TTE
FEREAT o -5, M 90%, B HEAKAES%DSY —fRHFIC L > TIRIK 2 24 (BFE1L4) O
WEREDMETH D Z EBFD-oTz,

AR 2 129 DR

AN TES N ATRE & 7o o 7o BRI, $ieiE 16 40 BERTRE 20 4 T o7, SEATHIZEDS R
L7ci@ b R PEE R (RIS e L B —FRREEDS A RIS IREZ R L. (K 2),
o RBERRE L REHEOX R~ T ¢ 7 AT — 2 O U TR R AR E R LT
SEBT U —F@h{Eh OB A B2 & < (K 3) IR ELMEDNEmN-TZZ EBRH LN E
ofe (M4), SHIC, R EFRE & i LT, WIURR; (K 5) B3I ORIIEEH (X6)
DFFTEBIMERV, LW S FERBPG LT,

E2 : EnflEk ) —FiaR
108.7% 102.4% E3 : BREEEAE H4 : SEBIE (G2)

120 o
0
* b *

70
115 - ' —— amp
110 ] ) —— iR
& 100
105 & E
100 20
a5 . * 200
10
s0 o
0 10 20 30 40 50 60 m %0
R RIS A Phase (%MRD)
(*:P<0.01)
E5 : RGeS E 6 : RIS HFHHEEE
180 w
160 50
o e EEE . —e— pEE
g —— g o —— iR
3w :
Y £

0 50 s T 80 0w W 30 40 S0 6 70 80 90 100
Phase (%MRD) Phase (%MRD)

HHE 3 (24 2 Rk

EhERORIETE B DIAMC, BB ZRRE 2 5F 0 U, FREAEAT U7 AL, R ie il i B & bl
L CHEICRBESRAS EATER MR ERH L E 2572 (K 7)), AWFEIZIS 1T D SEBT @
BERENL, AR 2 Uy MROBIEZELD 2 &0, 2 BESE T BV HIBR I, RS A
ERLOHEEMLEICHEZ KIEL., &R —FHEEOREICEET S Z 2 R”E2 5N, L
MU, RO P B L, SEBT BNk Y —F BB L2 KT SRWRF-THDH D
EHRHABMNERoT- (M8), Lt BE2MEDORKRE LT TCELRT DL, ZoRIL, SR
TRPRBEIE S O LI 21, RS OFTIMMIK T ICHE D & ZATIERL, RBEEH 5 VI
B OMRAFIEEA I L DREH AL EENEE L TV D afREEN S 5 LR ST,

7 BEEImASEAE 8 : ERIENZEME ) —F IR DR
70
* 120
o0 115 P . °
50 i 110 « ° . ° '] L] ®
& 2 e
" a0 HFLOS .?® ___,_:0__-——."
8 4 2 100 e . L .
X ° ®
20 [ . .
E o -
" g 85 —— ot
0 = —— e
fmat  ERIENIaMEEY . 35 20 as s0 55 60 65
EMERAEEAE

(*:P<0.01)



1 1 0 1

Nozu Shojiro Johnson Kristin A. Tanaka Tsukasa Inoue Mika Nishio Hirofumi Takazawa Yuji 18

The Accuracy of Ankle Eccentric Torque Control Explains Dynamic Postural Control During the Y- 2023
Balance Test

International Journal of Sports Physical Therapy 1113-1122

DOl
10.26603/001c.87760

Shojiro Nozu

The accuracy of force control while ankle muscle is lengthening explains dynamic balance ability assessed by a clinical test

World Physiotherapy Congress 2023

2023

Shojiro Nozu

Comparison of Sensorimotor Control Strategies between Individuals with/without Chronic Ankle Instability during the Star
Excursion Balance Test

2023 ASICS SMA Conference

2023

The 2022 Combined Sections Meeting (CSM) 2022 2022







