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Characteristics of lower limb muscle strength and ankle joint function in

junior high school male soccer players with a history of ankle sprain

Rl IEUAG A>T KRB TN *2, KT

BHHS, TR B 3 3

F— .+ 77— K ! Ankle sprain, growth period, lower limb muscle strength

JEBIEHESE, AR T, B

(BS) BRI - hREERDSHET I AR—VIMETH DD, TNOFREMRICBIT S
RIS S O BREE IOV T S NI SN TR W, REfJE T, FHER Ty 7 —&FIIB
IR O TG D E N7+ —< Y AR EWSPICTH I L2 HE Lz, KRS >
B =R T A BT 2 409 L RREIEHISEDH 5% (ST 194, ZEEEHIEHSEED %
W (NSHE) 234 %8 e Lz, FHiEE Web # W27 v — Miigs, FHOD (RRIREIHRE - 23
AR L - EBEEINR L 0% R 7)), Side Hop Test Zll%E L, T/ - Side Hop Test o Hifd
MY, T & Side Hop Test DB & MGE L 72, S BEOSESNZIIEILI & Leig L, MR shifie &
JEBFIANE U A BT LCw/z, EBisLE L & Side Hop Test Tld, SH#CTHEEOHE (r
=—A77) %D, NSHTIHVHE (r=-.313) »dH-7-.

R Ty ) — BT CIEE LR L DO TS Z T, EHEEMHEG I OBKTAHS 2 & 7
DAEMREERN 20N, LR RREAPLELZEEZz SRz T2 SEHIENSBEL IR L TAR— Y

7 4= Y AOFHI LTSGR LA S 7E LR S 7z

EC®IC

LRSI AR =V HED 15~30% =5
DTS EREINTBYY, AR=VHEOHRT
wOERTHIMETH L. hTh, EEEHNE
AT X 2 A A R R BRI o 7T~
79% % 5D TWAHY, 512, JEBEINIER O
FEHIL, 56~T74%" L EFITH N LD BT
5. ZORMEIEO RS, BT EREAL E
jit (Chronic ankle instability : CAI) ~E 47 L,
S OB TR AR—Y 87 5 —< Y ZADK

L PO - HRIRER ) N ) 57— 3 UF
*2OWERHETERBEBE) N 7= 3 Y
*BORERERFEINE Y T — ¥ g VAR

70 BARERR XK — VEFREE

TE&ET.

JE RIS EE R L, EBEIAE L - R L,
B B i AV IR ) AT, B R ETEOKT, 2
W m B O T, Leg Heel Angle o34, /%
T = VARDOKTE £ oMErd
7Y F R AR T, RO B H KD
HEIVZAZORTTHLEHREINTENY, £
BRI 2% 25 - TS TR QR Ml ps H %
Thrlwzb LaL, LRofMEIERFEER
BAZRHRELTED, BHOMWIELERD D B/
HEA L v H AR 2 5 & U 7- e B iR
BAEZOREF I v, FRCY v/ —EFCTRM
e, MEEFERIVRZONMETHL L
PHHEFHETHLMIINTNSY,

Z ZTAMgE TR, KRR o2, mET

Vol. 30 No. 1, 2022.



REEEFY v H - RFOEMHEEHEEE CHUBITRENS LU, ERHEEREDFE

£1 Web 77—

rRERE

1) FEARMEHR
AR -
2) IME - B0 f

3) JEPEHEIE O FEM
RIS X BB O - R - PR

R -fHE-BOR - RV ar - Yy -G

C AR—=VHME IR, WEER, BT, CRHAEERR, Zoft
- AR — VR Osgood-Schlatter %, ¥ % ¥ 3—M, WS, Sever i, MEHESEERE, Z oMt

SR - 2O RER

CBUEDHE - ANEERK (giving way) DAL BE - PRI 223 O 4
- SRR

B

inz=, gty h—RFE2 0% LT, A
AR D JE B EHEE R E (2B 1) 2 TIRGH /I &%
TA =<V ARNEMWEL, THHIB L ORHM
HibkRE DB A B S 20352 L2 HIWE L
7z.

HWRELUVFHE

AR R ER AR A EAZ RS (2 F
5 5518030 %) (2 & o THRGEZZIT TEIE L 72.
TRy — SR 3 % B 44 135
LR L, CEICTHIZENAICET 53 217 -
7o, ZOHhL, EFERARCETFRESR OWMH
POHRBEEZGONIZH /DI B, MEPHIT
Hol281%%T v ir— MHEORNGEE L. &6
W7 Y — FHEOKNRD D B, HERHI T
NENT =< v AFRIIHUETFETDH - 72 42
ZEMATENT ORGSR L Lz, 42 BOxREE, 2
BB 0 & 5 % (R BEARE  SHE) 19
%, 0 (S IEREARE - NS ) 23 f4 I HE5 )
AT 7.

B, WEIZOWTORYI LRI,

D WERIC AR =GB ZRIEL TW 5
2) FiilEo»H 7L L.
7 r— M RAE

Web ECT@EIRGFROT v — Mk £l L
7o, Ty — FRAONEE D ERNER 2)5t
3) LIS ORI E L7z, &
HHOFMIZOWTIER1IIRT. T2, AL
TAR—=IEEZ, FIFA EZW%EL v ¥ — 0t
B AEEER"2SE1C,[1 HYL L, AR—=K
kbbb o, ] EEHRL.

@ T S BIE

TR oW B R (B 1-1), JEBIE
FREL (B1-2), EBEENEL (R1-3) o8& R
IHER & L7z, W, wWand A4 % )

HARRRKX R —YEFSEE :

EL7. MERSIL, NvF R e L, E
B ETM 5 (ANIMA #1:8 nTas F-1) % fii
U7 W, W 4amgEmL, 2mA, 3MmH,
40 H D 3 M5O EHT (N) LEgL 7.
AR 138 o e B BB - TR BB e il 907, [T FH XL
k&R Y — 0@ 2 AV RO B & A
o, Yl L7z ERIEiIALE Uk - R i
o0, RPBAEIHPHAL, FEEHNV M EHVwE
Y — oy % 8 5 PR FEH & b, Wl L7z,
JEBIERNGR UIiE, FEFHRBUC TR T D K
J17%&WE L7z, 05 OB, Daniels & Of
T I BRAE OB AT 5 R E) % 52D 723
A, BEE L7z, BHlED %, i
AR E NS E L CENE L, Shapiro-wilk
DMET=0900 DL Lo IERYE AR L 2% 1S
1o 7.

QN7 +—< 2 REES

8T F = Y AR OWEIIE, BT L
Biwid 5 & &b, Side Hop Test” Z i L 72
(B 2). BT EATHZRCHI Y, 30cm D[ b
TNz AR A, 5 R BEONT 10 A4
T 5D BRM 2 e L7z, &2 [l ol
EL, TOVHEEZRNRED/INT + —< ¥ ik
L7, AMEBALZGAR, WA & Bl
L7236 mille & Lz,

OFI G A

T 7, Side Hop Test (&, S #Eo B & ffH)
EXFINDDH B t BOETHIE L7z, TR L Side
Hop Test ® #H B 1%, ST ENSTH Z N EN T
Spearman OAHBFRE A M LT RE I & @
MEEREMN L. 2B, AEAKEIXS% L L720D
<0.05).

S
7 v — FHEDHRIIOWT, ZRENEE

Vol. 30 No. 1, 2022. 71



H1 FREREEDAIE
1) RERaEnfRE
2) EREEsHEL
3) ERIEIAEL

30 cm

2 Side Hop Test

IO LN o7z HEONR (R I) TldE
ST RE DZHRTH > 72, R THEEN
EF ATy NG, W, WE, CEAMESG L Vv
YR=RR, =Nk, WHESEEECH 572
B O Z AT (R 4) 13528 D% A3l
Th o7,

@S B TOIZHE - FEISILH TOIREE

RO A BB 55N EIGHE 7T - Side
Hop Test (T 2) DI T, eI IEEm & It
e U e B SRR 3 )0 (R4 1 296.88 +104.80 N,
ST 31244+ 8885 N), JE RIHiALE L (&
FER 89.11 £25.72 N, JE&H4 101.28 = 26.65 N) 2%

2 AAREER XK —VESFRE

AREIVETLTWZ, LaLl, EREEMNEL (&
M 90.98 +17.29 N, FEHEHI 99.09 £ 15.02 N) 12
BEATRDO SN h > 72, Side Hop Test 120
WThH, WM LIRS A EA RO bR
o 72 ($5E 856 = 0.80sec, FEIEFLM 8.42+0.81
sec).

@S #H & NS BICH (T B8 H & Side Hop Test

DRESFR

#5771 & Side Hop Test ®ERMET (F3), K
Fifp R 1%, SHEICHBEZ RO Lo 7205, NS
T WEOME (r=-.324) 272072, KRS
WLFIE, SHTHREOADMB (r=-477)
ZRO7HS, NSEETHEHWEAOME (r=-313) %
BTz

z =5

@7 r— I MERHPS
LRSI 2B EOF THOREZOZHEETDH
D, RBEIERO S B, NIIEHEEAT 88% & BT
FELHPLTVADY, SO EDS, BRI
B B2, KOYMIBAT RGO RO B S
D) A ZBRERE AR T ORI

O TIEHAICOWVT

SEOHRAT, RIS, ZHo
JEBIEIALR U K T A S e oo 720 A Z
WG LB TFZE T, L s E R BEAE 13 Ak

Vol. 30 No. 1, 2022.



REEEFY v H - RFOEMHEEHEEE CHUBITRENS LU, ERHEEREDFE

@N)
30 1%

29.6% 29.6%

49%  4.9% 0
X °© 3% ey

32.1
25 -
20 -
15
10 |
6,
O,

Ered

#

e
: ]
n

TE\INS

8.6%
I 6.2%
EN

¥y Yy

g * |

A

BN |

= | 7
B

BIERRTE F

X3

3%
12%

238
88%

(n=26)

SMAL o MR

4 EEERROZEEHBA

BUMGNAMET LY, E5I2/ME LTI,
JEREERZEO ) A2 HTTHH? L sh
TWwhb. ZOZEehn, RO LR
LB R H b0 E2 605, OF
D, AUIFEO R R 1L, PRERER
D EBIEIALE L 0T 2520, LT
MRV AZ 2R EHBEE 7L —LTnwb 2
ENGMAH. DO END, EEEEHICHT S
s - R T Z/A - PR L v o 2 FH AR
R OET HUEEERETLLDTHSLE
25,

F SRR, BRI O
PO E o7z HBIEIMET )1 & e B iR
WS 28513 % <, PREREAIC BT 2 LB

HARRRKX R —YEFSEE :

BEDAER

BB E BT A H MR 2R L. BAD
JE PA SR 1% Leg Heel Angle (LHA) D4
P25 SN CTwb. LHA OB CHEE 24K
MEzRE552812X), BEKROREAN, KRG
X9 ARG oW S, F-wiEN TR
I/ AL 2 9 5. 2o BATYEEERES X, W
Wb kneein D754 A MeFlEEIT. kb
ATHFZE I RBR Y BE RS O )5 14K F 1 knee-in 7 5
A4 X Mo ERORLT Y, THROWAER
AL & Fe U CRBI SRR bV s DRI
B L EHHEINTVEY, $4bb, gD
7IZPED kneedin 75 4 X ¥~ M2 & ) KERPUEE
DI RDIET 272D TR WHhEER D,
F72, SRHOHRETIIHERERIHEIEDS I A
7y R Y v 83— & o BT E RIS R RE
ZHZTVWLETFIADOOLNTEY, Boy A+
IVITIAAY PORIZHES T, MRBIEIRERL R
SEINDS -7 RN 3 (Wl

O EHEEISHEREFEEICHIIHHENT+—7

> ABEAICOWVT

%71 £ Side Hop Test @ B4R 1%, S#E & NS
BECRLDMERERLZ. SEIEEEMER
L OB ZRORW—T;, RBEER LB
OB %D T A, NS FE X0 R R 5
7 REEAMRE LB ED S VA Z 2O
720 MO RBFEHIEHBEAE L, 7 At =N —
ATy T BT 2 JLIE O HMA FE OB,
NG Y AGERE BT B RS o f i B K
T, PHMEINTWAE. ZD72%, S Side

Vol. 30 No. 1, 2022. 73



K2 SEOEBMHE - FERBHEICH T 2ERMIMER A - Side

Hop Test MELE

FEASTEI prscd il
JERaE i (N) 31244 +88.85 * 296.88 +104.80
JEREIALE L (N) 99.09£15.02 90.98 +=17.29
JEREIAE L (N) 101.28 +26.65 * 89.11£2572
Side Hop Test (%) 842+081 8.56+0.80

STEDIEHEM T ISR Ei MR - RBIESE LF O 2R L7z,

* p<0.05

R3 NTF—7 2 RN EHHOBERE

NS # S &t
g [ B 1 e 5 0 -0.32 * Bz L
JEBIHIALE L)) -031 * -048 *

NS HTIEZENZNOFH N TRAOHBE ER L7245,
S HETIEBEIARE Lo AR OB Z /R L7,
* p<0.05

Hop Test HIERFIZ, 7 @ A+ —N— 25 v TEE
DA THMUMT R AT 5. S #EO JEBIHiA
BUFGHOBTIE, HFH2SROY v v TEIEIC
2 FTIZ, HAER LSBT S LB OB
REMDPHRKTHEVZL. 2O s, SEIZ
NSHEEHB LT, #LBRLHINE NN T+ =<V R
REICHI 2 R0 L E 2 5. —77 T, ST
HifpRG D E N7+ —< v AICHBZED LN
Motz BATRICE B &, BAD CATHEBIOH
5 75 M B o JF BE £ b A5 BE - KIBRIE A O # OIS
BER M ORI CA B A1 R £, BREEFEH L O
B DG ENIEIE 7 R0 72 L HE ST w B,
5 75 M B 1E O B (IR B S e it BE D 2L, R B
FRAR IR C & 2 KERIE R O IEEIZ L % 2O Tw»
BWZ S, STHONRT 3 —< v AFEHIZITHE
B RT ) O B P W ENE LS. OF
D SEIINSHE LT DL E, AR=Y T 5 —
< VARG LB, RBEISGE L oIS
L) REBOBREMIALEMED R L T 5720,
AR —=IINT +—= v AN FICIZE BEALE UG
NOEALPNEEZEEZ 5Nb.

F72, WAD CALSEGNIEH A KA v T4 v 7H)
Ve - A HENEIC BT, BRI i - R
N BCA 2 D BN I O R BAERAL BCA BE DA, ik
DEVEIZ BT 2 TR B OZ L2 S hTwn
59 6 UL AD CALEER TIx, HHEE -
By T4 Y TEERIC B B RGO E L

74

BABRAR X K — YRR ¢

T, BePAHETH AL O MRIE 2 F VA 5 &
s Twa?, KAD CATIERNI BV TIEN
7 v AN L LTI OB e kg 2 £ L C
WhHZEDIRBENT WS, SR OMZETIZE K
AEAR D S B P A 2 L B AR LA AT
ZROTHBY, JERENE T A~ OREBENA L E
HEOHRKARIE S I, M BETH 2B ON
B BERE 2 #HT5 2 LT, R HE LR
7% o 72 BAEHEE) K OHilGE) & 9 % W REVEASE 2
bbb, L7eh>T, HETFHDD0EEEY
B U Az, 2B E RIS Ue AR —
VEWEDIGEZ TS 2 L THETHICORITFHR
HOTROWINEERD.
OAHAEDIRFICONT
ARFZEDOMIEE L LT, Web 7 ¥ 7 — MilifEIZ
HEFTHHRBAGENTEY, EHilCX22
Wiz lFLbZTTwinat, RS Loii
BN L, WARBEPE—F — 2N TOWUET
HY, BFOFBRERIMY B HLILTHS.
L7225 T, ERiZ X 32 E 27208z oh
T, MIENZOHOMME, BEEROF— 11
BAafR) &, WEET) IEPET L.
WEBAE R IOV T, SROFRERHREDOAT
IR EDPERAERITEONTBY, FRIhER
M7adOh, HHVWIFEFERICHELTROLN
LR OPHLPIITELEDBDH. TD12D,
SHAIIERTOTES, BHAER O EBETR
BAEHEHD, F A7y NIRRT v V=B IR0
& L7 IRBIETREE o S HREC B1T 5 I B AR
NORENLETHDLEEZOND.

o
1 Rk o L BRI A O S, e &

el U CRE BIETAN R Uiy - TR BE SR i ) 23K
TLTWA.

Eh
AR

Vol. 30 No. 1, 2022.



REEEFY v H - RFOEMHEEHEEE CHUBITRENS LU, ERHEEREDFE

2. EHEIEHMAEOFET/NT + —< V A
TNEFRDO DS, B LB bk L
BHTOAE T A7 + —< ¥ ARSI O T I3
VY Y [ RN

3. JE PRI EEA o I BE R A5 R o
JERZ RS 2 LM 2R+ A 7y PR
Ty N7 EOREIREE L ORBIZOWT
T HUELD 5.

IR
A SCCBE L, BRT RS PR 2 L

2)

3)

4)

7)

8)

9)

X ®
Garrick JG, Requa RK. The epidemiology of foot
and ankle injuries in sports. Clinics in Sports Medi-
cine. 1988; 7: 29-36.
Woods C, Hawkins R, Hulse M, et al. The Football
Assoiation Medical Research Programme: an audit
of injuries in professional football: an analysis of an-
kle sprains. Br ] Sports Med. 2002; 36: 436-441.
Yeung MS, Chan KM, So CH, et al. An epidemi-
ological survey on ankle sprain. Br ] Sports Med.
1994; 28: 112-116.
Cho BK, Park JK, Choi SM, et al. The peroneal
strength deficits in patients with chronic ankle in-
stability compared to ankle sprain copers and nor-
mal individuals. Foot and Ankle Surgery. 2019; 25:
231-236.
McCann RS, Brenn AB, Terada M, et al. Isometric
hip strength and dynamic stability of individuals
with chronic ankle instability. Journal of Athletic
Training. 2018; 53: 672-678.
Docherty CL, Arnold BL, Bruce MG, et al
Functional-Performance Deficits in Volunteers
With Functional Ankle Instability. Journal of Ath-
letic Training. 2005; 40: 30-34.
BRI, FHEELL, SHEAT. BT o IR
JiE, JEBIERRERE, AR — 28T & —< ¥ A OB,
HAREIR A R — v BEAE4y. 2013;21: 112118,
Powers CM, Navid G, Rachel KS, et al. Hip strength
as a predictor of ankle sprain in male soccer play-
ers. Journal of Athletic Training. 2017; 52: 1048-
1055.
Brinkman RE, Evans TA. History of ankle sprain

as a risk factor of future lateral ankle sprain in ath-

HARRRKX R —YEFSEE :

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

letes. Journal of Sport Rehabilitation. 2011; 20: 384-
388.

ST, SWIMCA, FERE, B AR-YE
BEtery sy —UneEy) 57— a3 YFIZBT SR
R — Vb5 - BEE 0% F R IF 78— 2 Wi—Y v
71— HARBIRA KR —» RE45E. 2012; 20: 286-292.
Bahr R, BizziniM, Fuller CW, fi.. #EDFH;.
In: K& % (B, FIFA E¥H%EL Y 5 — (F-
MARC) %y A —R&w=a 7). 5 1R H:
FERSH 7 — il EEAN AT » =145 96
97, 2007.

Arnold BL, Linens SW, Sarah JM, et al. Concentric
evertor strength differences and functional ankle
instability. Journal of Athletic Training. 2009; 44:
653-662.

AT, R, ATHEE. IS B R O
JEERGET) & MBI DGEE) O B bR, BREAREDRME.
2016; 31: 227-231.

ANFREERN. THEBIEN B U 2 AME S A 0 SE B A 119 55
Wri— N2 v bR — VI BT B BT+ 4
BB DT AR & P IC—. BRI 1994; 21:
537-540.

IS, MBREE TR OB 0 AR
iR N v B X ORI T BleAR
B4 2017, 32: 17-20.

RMIEA, @k i KR —. Kty h—%TF
W2 BT 2 J7 s B 0 By 4 5 10 25 S IR 534 |
G258 HRTALVT A v 7 FL—Z v IH¥4
Wk, 2018; 3:159-164.

Mineta S, Inami T, Mariano R, et al. High lateral

o

D

planter pressure is related to an increased tibialis
anterior/fibularis longus activity ratio in patients
with recurrent lateral ankle sprain. Journal of
Sports Medicine. 2018; 8: 123-131.

MR, OHEsel, LR —. BRI A E
EVEEET LYy h—EFOFHFRIFICET S
TRFATT A 7 ALHEE. HRTAVT 4 v
FL—= 7 paik 2017, 2:109-115.

FREPHOR. 12 E R BTN RE BN 35U B T I B A
TEE B & MR R OMET.  diEE R R
2014; 9-50.

Kim H, Son SJ, Seeley MK, et al. Altered move-
ment strategies during jump landing/cutting in pa-
tients with chronic ankle instability. Scand ] Med
Science Sports. 2019; 29: 1130-1140.

Vol. 30 No. 1, 2022. 75



(A 1 20204E 7 H 30 H, =¥ :20214E6 H 22 H)

Characteristics of lower limb muscle strength and ankle joint function in
junior high school male soccer players with a history of ankle sprain

Kusuhara, Y.*', Ooga, H.*? Sakaguchi, A.*? Fujioka, H.**

*! Department of Rehabilitation, Kurakawa Clinic
*? Department of Rehabilitation, Suita Municipal Hospital
** Department of Physical Therapy, School of Rehabilitation, Hyogo University of Health Sciences

Key words: Ankle sprain, growth period, lower limb muscle strength

(Abstract] Ankle sprains are sports injuries that occur frequently in elementary and junior high school stu-
dents. The purpose of this study was to clarify the physical characteristics of patients with a history of ankle
sprain during the growth period.

The subjects were 42 male junior high school students. Lower limb muscle strength (knee extension, ankle ever-
sion, ankle inversion) and the Side Hop Test were measured in 19 subjects in the Sprain group (group S) and 23
subjects in the Not sprain group (group NS).

Sprained legs in group S showed significantly reduced knee extension and ankle eversion muscle strength com-
pared to non-sprained legs. The correlation between lower limb muscle strength and the P-test showed a different
relationship between group S and group NS.

During the growth period, in addition to a decrease in the ankle eversion muscle strength, which showed the
same results as in adults, a decrease in the knee extension muscle strength became apparent. It was also sug-
gested that the ankle eversion muscle strength is more important for performance ability in the S group than the
NS group.
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