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Is Strength Training using Multi Hip Joint Board effective for
non-Sprinters? :

Case report on a Middle-distance Runner
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Abstract

In previous studies, we reported that the strength training using Multi Hip Joint
Board (MHJB) could increase the cross-sectional area of the psoas major muscle (PM
CSA) and improve sprint performance. However, only collegiate male sprinters were
tested in these studies, and the effects of MH]B training have not been examined with
non-sprinters. Therefore, we aimed to investigate the effects of MHJB training on PM
CSA and running performance of a collegiate male middle-distance runner. The present
study was conducted during a winter preparation period. The MH]B training was
conducted three times per week for six weeks in addition to his normal daily workout.
PM CSA and running performance were measured before and after the MH]B training.
PM CSA was measured by a magnetic resonance imaging, and the running performance
was defined as the certified 800-meter running record. The subject showed
improvements in PM CSA and 800-meter running performance after six weeks of
training. The MH]B training could be used as one of the training methods to improve
running performance of middle-distance runners.

X—T—=K:3NVFey7Vafy NR=F, =077 r—<rA, K, il
HEE T

Keywords : Multi Hip Joint Board, running performance, psoas major, middle-distance
runner

H&Y

KR (psoas major, PM) (XM OWREIALE T 5T, RIAEHE 1 ~ 4 EHER DB X
OBzee, Sk KBS/ Nis 1, S8 & U CQdRBE o g s X 044, Ko )Eh ok
HEFoLshTwad (HH5, 2018), DML (cross-sectional area, CSA) ®K
XX BEFBEICBIAEHERETOT IR T+ = Y AT T L 2 LA,
INETEKOMAETHLENI I > TBY (FFEFSH, 1997 K55, 2001 5 A% 5,
2001), FAEICBVTIE, FHAS (2019) 2PM CSA & 60miitsk, Tottori et al. (2021)
ASPM CSA & 100muERLERICAH B R HBEMRSRO O DL Z L 2 iiE L TWb,

—7i, PM%§EZ %, HHVIIWKRSES ML—=rv 7 ke LT, —HMicLy 7
LA XR == A XL, FITMREENL, F2I XML CTRRBZF & FIF 2 8% 1)
IAMVYZAML—= VBB FLNL, 72, MHS (2013) B X O'Nakata
et al. (2021b) &, BT 22 A7 ML —= v HEELT, RV Fy 7V
4 ¥ FAR—F (Multi Hip Joint Board, MH]JB) # W72 A L Y A MNL—= Vv T %%
FL, ZOMNL—VFHFPMONKE T Y=V Z T 5 —< Y ADI L& b 7253k
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PWRHDHZEEZRB LI, LOLAEDS, THOONGIERE FSEEOEEEETFOATDH
D, MHJBFL == 7935726 38R D HHEMETICRES NSO EEZ b, bl
H® 5 WIIMEE o Bz 1B A2MH]B N L—= 2 ZORRIIAHTH %,

Z ZCAZE TR, MAEH OB EICBIIAMHIB L —= v ZOAE R ZHEL 2012,
F R LS OPHELET 1 4 LT, MES (2013) B X ONakata et al. (2021b) @
Jik L BRI, AFHEMPICBWTEBISNLBEBHEOEMW L —= 2 7 HIZMH]B b

L—=V 7%z, PMCSALOLWICT Vv ZNR T+ — VY AIEDL D) aRE b7
53O MET L7,

Fi&

1. W&

AL BBIVEHOR S A S 2 VKF S TR BRER T 1 4 Ch o 72 MHJBH L—=
Y R 2AE0) S B B GOMER, SR R IR, RIRDIE, DR,
BB, B L OWPTIEE (800m) OREERE Table 1 ISR L7, BB, HEO
800miE|Z 51 2 R ACERIE, HABE LBEHGREIAE % 76T B BBy (K% 24
KORGWBREY =X ¥, 8~111) EBVTARS NARGREE I L7220 E72,
K G O800mIA T BT B LT O i sk E, AR 3R (181%) T2 501867, K& 14E
& (19i%) T 1357168 TH - 70

ABFRIE, AV Y REROBEICHD, MRS, ATROHW, Fik B X R
HORLIB SIS 2 301 % AT, BT & ) ABRS I~ 0K % 1720

Table 1. Baseline characteristics of the case

Age, yrs. 20
Body height, cm 169.0
Body mass, kg 56.9
%fat, % 89
LBM, kg 51.8
Length of athletic career, yrs. 8
Age at first competition, yrs. 12
800m SB, min: sec. 1: 53. 67

Abbreviations: %fat, body fat percentage; LBM, lean body
mass; 800m, 800meters race; SB, season’s best time of race
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2. BAHERK

SARHSL, R 0T 3 B InBody 720 (BRXEAEA ¥ A7 4 - Y x3) Z2HWTHl
L7z REEIIBEEOMPEE (1, 5, 50, 250, 500, B L T1000kHz) #fEHL, 8
BT 2 & ARy 2Bz L, ARPWEDUE (bioelectrical impedance) 7% il
ETDHbDTHD, THIZXDRE, FKEHER, BIUOREHEAEZ RO, &b, WE
EBN B L OV 2D RSB LR, 72 e - Lo REIIAL, E
R RO, MR WA 2 8 < V72 VAR BCTEME L 72, T72, WEREE
MHJBr L ==V ZHIOL2H THBLUOMHIBN L ==Y 7D 3 A TAITH -7,

3. PM CSA

PM CSAIZ, WA ILISHIEHGEREEXCELART Vantage (E AT 4 ANV AT LXK
AL 2R, FTRHROBESRE SN D X 9 (SRR 5 % I L 728,
55 A NEME & 55 5 IEHE o vh IR SRR AT % $ L7z (Marras et al, 2001). i L7z i{% % A
P AR OGN Y 7 M X > TEAOHBIHEO/EZ P L—A L, PM CSAZ
L7zo F72, WAL OHBHROTFHME LR L7z, & 512, RE (FF) »93%
DOIREE, BEWITHRE 2 ROBETH 5720, MEHIEIIZARES X OBRIEiAED2/35
Thr L 724 % Flv 720

Wi, BERMROME L AZIZFEREINICIER L7z, 2B, MEimst i/RICT 5720,
BB I OIVED b L — 23T R CTHGE L7 B 1 %0375 720

4, SZTGNT =T >R

T TRT F =R AL, NEOEMEHEIZBT 5800mERET, 2o HAREL
B AT F 3 IME T 2 A I B TARS b oL Lz, F72, MHJBh L —
SV TH (RF24ER) OF =77 5 —< v AFREMBEY -y (8~11H)
BT S EELEB LUy 73 0PRE, MHBN L —= Y 7% (KR¥34K) ©F
YoV IR T F = Y ARREMR Y-y (3~TH) B A RERLEBLIOT Ny
7T 3OVIELERE Lz, 612, 300mAEDKELFRB LUt v 7 3 DFEHRERE T — L
F7 AV T 4 v 7 ADIAAF scoring tables of athletics (Spiriev, 2014) 2X 1), IAAF
score points% K7,
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5. #FHICETIBEEO ML —ZC TARSSUVERO L —=2 JHEID T
Table 2 IZIZAFHEMFICBOWTCEEEBINLABO L —=2 7N%, Table 31
WFEERO ML —= 2 ZW 5T 2R L,

Table 2. Typical weekly training schedule during preparatory phase

Speed/ Power/ Endurance Strength Plyometric
Bench press
Monday . Half squat
(endurance focus) Cross country run, 60minutes High clean pull NA
Leg curl
Tuesda Interval run, 3-5 % 300-400m/
(speed en duranie focus) Repetition run, 2-3x600-1,500m/ | NA Hurdle hop
P Pace run, 3-5 % 800-1,000m
Bench press
Wednesday g . Half squat
(endurance focus) Long run, 60-90minutes High clean pull Box Jump
Leg curl
Thursday NA NA NA
(rest day)
Frida Interval run, 3-5 % 300-400m/ Single leg hop/
(speed en durazce focus) Repetition run, 2-3x600-1,500m/ | NA Alternate leg
P Pace run, 3-5x800-1,000m bounding
Standing start dash, 3 X 30m Bench press
Saturday . . . Half squat
(speed and power focus) Stair sprint, 3 X200 stairs/ High clean pull NA
Uphill sprint, 3% 100m
Leg curl
Sunday NA NA NA
(rest day)

The warm-up routine included light jogging, dynamic stretching, sprint drills, and wind
sprinting (running at subjective effort of 70%) . The cool-down routine included light jogging
and static stretching. The strength training included bench presses, half squats, high clean
pulls, and leg curls. For each strength training session, the load was set at 60% to 80% of one
repetition maximum. The strength training was performed with 3 to bsets of 5 to 10
repetitions and the total volume of the training depended on the progression of the training.
Abbreviations: NA, not applicable.
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Table 3. Annual Training phases

Months

Training phases

Duration

March

April

May

June

July

Competitive phase

14-15weeks

August

Preparatory phase

4-5weeks

September

October

November

Competitive phase

10-11weeks

December

Transition phase

4-5weeks

January

February

March

Preparatory phase

14-15weeks

6. MHJBMD4EH#E

MH]B (Bl tt =3 - AR —=v) ZE&EEO P L —= Y 73T, #T1EHEAS100cm,
KiAH3254cm, & EA%135cm (FTHERME), HERiIMH120kgTH S, RE S 2 2 &
OFR—=FFFYILDMTAEINTEY, ThEhEfn s 4 BRICTETE X )ICh->T
Wbo TNHOMEEZHE 1 TAHHE
#AR— FOMKIE5 cmHATOBRMBICWEI S5 2 LATE, A TIlem, #/NT5lem

L% (PHES, 2013 : Nakata et al, 2021b) o
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7. MHIBrL—Z=2 %

MHJBF L —=> 7%, KBS (2006), fHHS (2013), X U'Nakata et al. (2021b)
DFPFHEL, LAFOREMINIB W CEFEEBSNLHEMY ML —=27 (Table 2) #
2, MHJBMNL == 7 %0272 FL—= Y ZEoREME, Fie (1) ~ (4) 1R
L7

(1) %8, @#%, tv b

FiH, H% BXUOtEy M, O A F27) v b 20 x 3ty ), @4 FXF v
7 (20 x 3ty b)), AT v b (AfFIOEIX 31y b)), ®F =T AT v b
Q0mx 3ty M), ®ZuRlL vy (EH&I0RIx 3ty b)), ®©AF—FAT) v+ (20
Hx 3ty b)), @Fy=rZA7) v+ GOMEHEX 1y ) O7THHE L7, 72,
FHHBLOEKELY FOAL vy =iz 2505E L, OSQODNEFTERL . &5,
MH]JB b L —=> 7’100 H 2 &1, 2 £ o 5 H) (Baechle and Earle, 2008) 127wy,
WNRIET YoV A b (Blkg) BXUOY =4 MYy 7y b (Fdkg) #3ELTHE
it L 720

(2) 8%

BT 1AM 3 M GEARMICH, K 1) Thotz,

(3) B

7R HERICE R L 22 REHNI3892590 CTd o 726

(4) HAF8

MR 1 A, s 2 Ao 68 (&5H8E) TH - 72,

e

PM CSAD#RHE, AEIL, B X OBRRHAELIE ML —= > ZHi#kTZh2h]20cm’
(6.00%), 0.07cm* kg™ (550%), 0.07cm’ kg™ (4.96%) ML 720 F72, 800mED T —
AYRADMRSEBIO My 730V EIE ML — = ¥ FHi 4 TZ 2 h2068
(-1.81%), 2.33% (-2.03%) L7z SHIZ, 800mAED Y — Ay RA ML#EHB L O b v
7 3 OFIFEERDIAAF score pointsid FILZFNSTRA ¥ b (6.17%), 64K 4 > b (7.11%)
BmUL 7z (Table 4 ).
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Table 4. PM CSA and running performance measures from pre to post MHJB training

Pre Post Difference | % Change
PM CSA, cm® 19.92 2112 1.20 6.00
PM CSA/ BM, cm® kg * 1.33 1.40 0.07 550
PM CSA/ LBM, cm* kg *” 141 148 0.07 4.96
800m SB, min: sec. 1: 53. 67 1:51. 61 -2.06 -1.81
Top3 average, min: sec. 1: 54. 57 1: 52. 24 -2.33 -2.03
800m SB, TAAF score points 924 981 57 6.17
g‘;ifsaverage, TAAF score 900 964 64 711

Abbreviations: PM CSA, psoas major cross-sectional area; BM, body mass; LBM, lean
body mass; 800m, 800meters race; SB, season’s best time of race; Top3 average, average
of the top3 running performances of the season; IAAF, International Association of
Athletics Federations; Difference, post value - pre value; % Change, percentage change =
[ (post value - pre value) /pre value] %100 (%) .

ZE

1. PM CSAIZPW\T

EIWNIZBUT 5B EHE o5 F i iR F 2 5 L I1I2PM CSAIZD W THET L 22012813,
FADWH LY J47- 59, 800miERLHk2™ 1 75747859200 5 1 75051803 % T Hr it
=T (64) LEHEET (105) OfFN6% % G h & THGET L72%E T, PM CSA (fk
FIk) #71.23+016cm* kg " CTH o 72 L S TWw 2 (Sugisaki et al, 2011). % 7z,
BF RIEHERT T, PM CSA (K&E) 257 by 7L Xvor =7 ARE#ET (14)
T1.27em® kg7 (F M 5, 2012), H A ANF M REHEHET (104) T0.83=0.19 cm® kg (3
M5, 2012), @by 7LV EHBEET (24%) TL1I0+012cm® kg™ (1hH 5,
2016) L OWEDDH B, P LHHBETFOWA, PM CSAOKE S5HIET 2RI XL &
B AR H L (FHES, 2004 ; Nakata et al, 2021a), F7-fF2EEElc Xk o T
FIRAREB SR 2 2 L3 5720, AWFEORE R L LW FER R 2 BT 5 2
FIEEL VS LS WRICEIFAPM CSA (M L—= > Z7Hil.33cm? kg ¥, b L —
=V 7 $%140cm* kg™, N BHAREL) 13, PHEEERT L L CRBEEHRE Vo TIX
RuhtEZ LNz,

—J, APV YT AN ==V FIZX HPM CSAOZALIZOWTIE, EH#S (2012) 2%
B bwidi o miligE®ET (Bke4) Z2x5%e LT, PM#ftzHMWE LA ML -7 %
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i &4, PM CSAASFEIOMET62%8hN L7-Z &, F7-Nakata et al. (2021b) 25[FEEH D
R T (BMH74) 2NRELT, MHBMNL—= 2 7 2% S8, PM CSAHSH
ETE70%EM L 722 & Wi LCTw b, AR T, B EBEBomEERT 2051
7225, PM CSADZALRIZ Z N TOMFZERR L FBREOMHE (+6.00%) 2R L2 &hb,
FHEETFICBWTOMAIB L ==Y 72 ) AN 2 LT, PMORKIREE T
X5 EARENT

2. SUZCINT =T RIZDOWVWT

MNRDT = 78T =<3 Y ROV T, 800mAED ¥ — X ¥ XA MaLFkas, b L —
S VTR (K% 24ER) 155386755 b L—=r 7 # (K¥ 34ER) 1551861 % T, 2.06
BRI L72e SROIEBBDINT 3 —< Y ALV TIE, WiHEPHIKEARTHEREDS
IEHEGEER, BBV HARZERFHERSOSIERELFHICHLY T2 D0 TH - 72,

FHRAES (2017) &, KRFBHFI v F— 2RI L7z 3FEMOMBIIIIZEIC BT, Hil
HERE (84) D8O0mEIZBIFTS Y — X U N FLEENIAAF score pointsid, 34EM (K
2 1 4EIR886.9 £ 63.87% H K% 34,9490 +459) T73+£65% LA L7z L 2#iF LT b,
T/, FWMEOEREILZ 2D L, IAAF score pointsid, 14 H (K& 1 4 %k886.9
£638) 256 24EH (K& 24ER9226+478) T42+31%, S HIZ24EH (K¥ 24K
9226+478) 705 34EH (K% 34ER49.0+459) TId29+37%, ThZh ERLZL
VoMb, RIFFETIE, WHROIOOMAEICBITSH T — X VXA FEFRFDIAAF score points
&, P == ZEE (KF24EK24) 75 M L—=r 7% (K 34EK981) T6.7%, b v
7 3 DL ERDIAAF score pointsTIE b L —= ¥ 7Rl (K 24EKk900) 726 L —=
v Uth (R 34KI64) TT11%D EFA% AE7z, FHAED (2017) OWFZEIZB VT, W
FERLTVDE ML=V ZHNE BFICAML Y7 AL =20 ) PSR TIERVOT,
AWFFEIZ BT HIAAF score pointsDZEAb & HifIZIZIETE e\ 28, g ETF I8
LMHEDO ML=V ZICMH]J BN L ==V 7 & MZBHZEE, TV IR Tr—= VR
2 EEEL7200 1 2OFERVERLTREEHLOTIERnhrEEZ SN,

3. MHIBrL—Z=2 712201 T

P & (2013) 3 X U'Nakata et al. (2021b) &, MHJB ML —=> 712X ) B L@
FIPREERT-OPM CSAD AL 728 H%Z, ZOML—=y ZFREICHEREICER S AR
Bz pMHEECHb L, OF ) IRMEOIEIS X OMEEENI X > TRIEF IR
Pholall, ZNITMA TROBIHAPEF L TWD I LT, S 5ITHIT OB
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L OREEI S, BHWMOREHZ L) KRS MESELI LR EEZTREEE L
THIF TV 5o RIFZRIIN R AEE LB O HELRT Ch - 7245, Lid & AEOTIC X
D, PMCSADSHKL72bDEEZ BT,

LZAT, FHMH (2012) 1%, PELHHEHORBEETFICBVWTOLPM CSAOKRE S5T
YEUTNRT A= VAT AR A TRIEL TWD, SHICEAY - FELEL X

HIEDVNERBTHNEING, Lo T, S8, W - REERETICBVWTYH, PMOEL
BEBLIZANLV Y TZAMN L=V 720 ANDLZEDRDLEELRLDONE LN,

AR DIRFR

RFFEOMRA L LT, BB RnwZE, Fh50 =20 RT3 =< AHE 2 R
2T LEZONDMOMEE (R, KRBT, KBRIUSEG A, W% &)
DCSAZMETE L5722 ERMHJBE L —= > Z DA b HHE I HE M S -3 M
BMNL—o VT OEBERERTE RV L, S5 BREEEMG O ) % FMET & %
Mool LR EVFITOENS,

TEH

AWFFETIE, B BB o MEEE T U OB IS AMH]B N L —= Y 7 OF
ERDL 12D, BELHROPEREET (BE14) 2R LT, AFEHHICB T LHE
Mgz ML —=V Z7HICMHJBr L —=2 7 %12, MHJBF L —="Z7%PM CSA% 5
KTy INRT+ = VAR EDE) BRRE DO TO0EME Lz, O/,
HRIZHBIFHPM CSAIZ M L—= 7 RICHmL, =737+ —3 A dbL—=
Y IBOBREMEEY = ATl E L. MHJB M L—=r 7%, FE Lo iigkgF
WZBWTh, Fv=v N7 =< AR ESELAMN VY TAMNL—= 078 LT
HTELWREENH L EHEZ NI,

FIEHER
AWFFEICBE LT, B~ & LA B S 7 o
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