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The Influence of a Training-Induced Enhancement of Hip Adduction for Muscular
Strength on the Stability of a Single Leg Squat in Healthy Female College Students

Anri TOMIZAKI? , Kana TANIGUCHI? , Sumiko F MATSUNAGA® ,
Yurie MORIZAKI? , Jun FUKUDA? , Satoshi MATSUNAGA®

Abstract

This study examined the effect a training-induced enhancement of hip adduction for muscular
strength on the kinematic and kinetic stability during single leg squat. Twenty healthy female col-
lege students participated in this research. Training for 4 weeks using this study resulted in an ob-
vious increase of hip adduction muscular strength and no change of hip abduction for muscular
strength. The ratio of hip adduction/abduction for strength in pre and post-training was found to be
0.89%+0.39 and 1.14=0.25, respectively. In the right and the left leg, the 4 weeks training eli-
cited profound improvements in the stability of a single leg squat. These results indicate that the
training-induced enhancement of hip adduction for muscular strength has been shown consistently
to cause profound improvements of the stability of a single leg squat.

Key words: hip adduction muscular strength, one leg squat, training
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Fig.1 A schematic of the method of hip adduction
(a) and abduction (b) for muscular strength measurement
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(a)

(b)

~90°

Fig.2 Typical posture in right single leg squat.
(a): start posture. (b): squat posture.

Table 3 Single leg squat test evaluation points
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Fig.4 Hip abductor for muscular
strength training. Values are
means = SD.
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Fig.5 The ratio of hip adduction /
abductor for muscular strength
following training. Values are
means = SD. * P <0.05,
compared with pre-training.
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Table 4 Training-dependent changes of squat test in a single right leg
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T+T X | x| x| x| x 0 Ol x 1O x| O 3
M-T | O| X | X X | X 1 OO 1O | x| O 4
H-T [ O | O | O | X | O 4 OO |1O|O | O 5
MW [ X | X | X X | X 0 OO 1O | x| O 4
E+K ol el He) P @) 4 ol 0O | O X O 4
MK [ Ol O|O | X | O 4 OO 1O | x| O] 4
Y.M | X | X | X | X | X 0 X | X | x| x| O 1
A-U X | X |1O| x| O 2 O | X X X | O 2
Mean 2.1 3.4%
SD 1.8 12

* P <0.05, compared with 0 wks.
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Table 5 Training-dependent changes of squat test in a single left leg

0 wks 4 wks
1 2 3 4 5 1 2 3 4 5
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M:-T | X | O| O | X | X 2 OO |1O|O| O 5
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E-K X @) @) X X 2 @) O O X O 4
M:K | O| X |O|O|O 4 OO 1O | x| O 4
Y-M X X X X X 0 X X O X O 2
AU X X X X X 0 X X X X X 0
Mean 1.8 3.3%
SD 1.7 1.6
* P <0.05, compared with 0 wks.

V. #%2

TOEHATHE D THNLAL] 72207 T, —HOATORBEERRH v 71 ¥ ZTEER E D)
[RIREE 2 TTREIC L TV A RELERIC, ¢ FoRBEE . 3 72b5 KEREEIEHZ 75 55 R
1% B 55 JE B A D 1) X AT ST 1T RIS B 0 2 AT b . B BAET A BRI 12,
BATRETROBRERH OBEO R0 5 ELZBROFEOB X 2 LESELBMELHT
BT ENbhoTwE, 2t KREIC S D 2 NEHEOME L 2 OBRICEED S 5 2
LI S b b NGBS S KBS AT TR A LY, 2072 KIBRERTEA I B\
TIERIREBIATE T 2 D% AT HREMHEIRE (. HO2E6LFEFICREVHHETH S
ZENFQHED—DIZEIT ST 281219

—REANEYE L R LM oWERT 1385 < 2o MEsIC ) IRT oIS ITRE W L8
M5 TWBIY, KON EHHEOFH KT OERO—2ICHELSH L L b TBY, £
TS EIRIE 2 L2 AHEERHEEHMIWw L L &, THFNOOTFINGET L2 LT H
NTWwBIY, 2070, HIEIC L 5 NEFHEH KT 2P 2ol 3 ERO s 77515 Tt



10 Bl BOFS Mok REHENT O fREOE Rk A

i

T L BAERER D O NIRRT 2 10 LS8, MERMOWNEGEG 250 TEL S ErEELE
oMb, L LAans, EiiE ORI D 2 8ED 720 OEEIRECH ) & ORRED
WE e & BHEN R L T REEEZ NG E LIEAR=VIIBITLEEFHOODO ML —=
YT AMRIEA LN, 2 2 TARIZETIE. & MEH ORI NS EEAE B 0
FREMIZRE SIS 2 &) EIRIEMICEH LS9 BEISERR N L —=2 7 217>
TV WL T RS BTN L —= o 712 & 2 e R S O KB M A 2 7 v

N OEWEDZEVE AT T B OV TR 21T 720

ARIFZETIE. ML —= v 72 &) BRI NERG  ASEE e R A R L7 —TJ7 . B BaEi ViR
TN AN oTze TOTEIE, KM L=V ZIZNEHDEZWMEES5Z L1120k
WZHERITH D00 o5 VIEEMEI Mz 2 LSS 5123 48R Lo L —= > 7
DUETH o722 EDREEND . FEEF D3, BEEIEHEEE, BREIEZA ) Tk B
BT ORREREICHG T2 L 2R L T0a, Thbb, BEREY R OBEIS. KN
HCORE EFIZ BV CEEOREEIIINERG B D 55 L T 2 2 BET O EE O Wik % B
SO IIIMER D DAL R B R W E F SN LT 5, REEIMER OBk % H
JBLZZ ML == v 7 ZOMMICET A2 BEHISHROGREL L7z,

FEAZ Ty FOFHICBWT, G, BLOLEHOFMEED, PL—= 2 712X ) EE
R L7 2 L. BEBAERNERRG I OBERAS [TEMF. B L OV E E2S) BfEL. JFIC—KOAT
o [IEM, BXOE L VIE] OREEICESTLZEERTIDTH 72 B TH,
[T OB R BIE | OFFEREEDS, L —= >V ORiH% CHEEICLEN AR SN z—), [
BIET OB R BV ] 12DV TIRBLASED S o 720 INES & R, @B ALED
KA 27y NEiERE, IEBIETE M ISP IRBIEI e R £ U % 2 L 25, F 7RIl & Rl
FEDEFZIZIZ—3 L. RAEH2 SR IV IEEEIIMET 222 2R Lz, 22 L%
KIFZEDMERNSE 2L L. KL —= 0 FOIRBE RO KD [ OB <
| OREROLEFEICHEG LI EERBTLLDTH- 7,

— ST A — DR E LiFgE T iR &SNS o (R T AVEERGT) A
INE L R BETRG OEBMEATE £ 5 2 AR EN TN AT KRR IZ BT, P L—
=0 RBEETNER AR L 72— MBI ISEAL DA B N7 Do 720 Mosler et
al %, Tuty h—EFO [WEHH YHEHT] Hid 1.220.2TH52 8, $220K
750.9~1 4ADFFHTH 5 2 L P RBEIHELH SR WHPITH ). ZOMHEA0. 9L T TlIE
VA7 WY EEEZ0DHI ML ==y TOLBEEEZHTHTWDE, SNHEDZERS, [H
R MRS DAL == ZRID0.89%0.394 5, L —= 2 ZHEDL.14+0.25
LEHF BN S R AR THW A L2 v Zid, BRBERHBOBE) 27 5 b L —=
YUDWELRES S ORI RE L, HIEGD) A7 FEBEELIDE Lo, L LED
5. BePAfm & TR OB REME] & ORIRIEIZ DWW TILRZZHIH S LT 2 WS A8
%< S5 LMENIAHROMEZFEL 72\,

INHDZERS, SEOWETH W L —= v Zid, IBBENER OB AE 75 L,
HE N BB 21T > T e W THEO BB N OF DA, WA 2 7 v bEED%E
PRICKRECHFGT LI 2L L7



[ BER TR ) OBERASA 7 7w P EWED LB T3 R 11

S 3k

1) “FIMERE (2010) MERETEREEN M3 2 @Bk . BlAAmkss, 37 202-293.

2) Jesper ], Per H, Thomas B, Mette KZ, Lars LA, Kristian T (2012) Eccentric strengthening effect of hip-
adductor training with elastic bands in soccer players: a randomised controlled trial. Br J Sports Med, 10: 1-8.

3) AR, ZRARIE (2006) =KICHIEE 7V & W72 RBEIREDO 5T, AR—y PL—=2 7
B, 70 1-6.

4) MEEASET, FIMHEL (2009) 1 >3 > F 4 > A () 1003 2 GG & s B Blsledes,
36: 4.

5) HRIGEE (1997) M & ZS B EiE A O I BT A M - B ) — B e i R & L 7z esat—.
B F—a YRS, 34:105-112.

6) MKHFET (2015) HWERLMEOFEIEHEE ML —= > 7 O®R, BIUNERIZELEE, 21: 61-68.

7) BKZEFET (2016) MIEERLMEOSRIEMEE N L — = ZO%R (2), BEINERIIEA S, 22:
77-86.

8) MBAE 2, M, ANl 55, RINTF R (2011) AEREZEILICHE D KB NEH GBI O 21t
RH TR, 56: 287-295.

9) FIOR—, BEHCA, W g, RVEHSE, FIOAE, REEN, BB (2011) RA 2 T v b
BYERF O 5B E) & RBIEI MR E — X >+ OBIR—ACLFF &M 20 STk O L<T—. H
REAR R R S5, 120.

10) Moslera, AB, Crossley KM, Thorborgd K, Whiteleya RJ, Weir A, Serner A, Holmichd,P (2017) Hip
strength and range of motion: Normal values from a professional football league. J Sci Med Sport, 20:
339-343.

11) PUARS#RF fEH f (2015) WA 277 > PEWED ZUReEVERNT . BESRR, 30: 755-758.

12) Fi ettt MoAGRIBY, =i o, i 3, IR, SRS, AT, I, b 3 (1994) KR
HBIZ BT 2 M OB EOMES . B, 21: 195-201.

13) Prendergast N, Hopper D, Finucane M, Grisbrook TL (2016) Hip adduction and abduction strength profiles
in elite, sub-elite and amateur Australian footballers. J Sci Med Sport, 19: 766-770.

14) FEA 5 (2014) EHWEWERHORT T T 74 A » b & REBEETH G2 LT HEII oW T JATI
EXPRESS, 42: 32-34.

15) EBFAS o7 (2014) IR Z D b7 A b & B BEETE PR O #5702 555 B & DO BI4%. JATI EXPRESS,
43: 26-28.

16) FAR A (2014) FeMO eI As i BEia 7 b L—= > 7 JkI#HIE, B5, pp 24.

17) Sugimoto D, Carl GM, David R, Thomas P, Timothy EH (2014) Comparison of isokinetic hip abduction
and adduction peak torques and ratio between sexes. Clin J Sport Med, 24: 422-428.

18) iG] (2011) WEBAETOB) & & HEMH A HE A 5 2 5 . HSREEY:, 38: 607-610.

19) WEEEZE, SARKE, O oC, BEEIET (2011) TEREMYIEE © A7 RINELH OFERE . H AR B
RS, 1332.

20) Thorborg K, Couppe C, Petersen J, Maqnusson SP, Holmich P (2011) Eccentric hip adduction and abduc-
tion strength in elite soccer players and matched controls: a cross-sectional study. BrJ Sports Med, 45: 10-13.

21) Tyler TF, Nicholas SJ, Campbell RJ, Mchugh MP (2001) The association of hip strength and flexibility with
the incidence of adductor muscle strains in professional ice hockey players. Am J Sports Med, 29: 124-128.

22) FHRFEM SIRELT, RIEETT (2006) B IREA OB —EE X E R e LT—. HR
Birr, 33:412.

23) LW %, R, HIAM—, RINZE (2012) 4 —F AOF A 4 Y — HRER 0 ) L
NEE2R. 797 77y b, W, pp727-737.



