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The Effect of Strength Training Using a Multi Hip Joint Board on
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Abstract

We have previously reported that strength training using a Multi Hip Joint Board
(MHJB) may increase the cross-sectional area (CSA) of the psoas major (PM) muscle
and improve sprint performance. However, it is unclear how strength training with
MH]B effects lumbar erector spinae (ES) muscle. Therefore, we calculated the CSA of
the ES from the magnetic resonance images of the trunk obtained in our research, and
examined the effect of strength training using the MHJ]B on the ES CSA of male
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collegiate sprinters. The results showed that the ES CSA in the MH]B training group
increased significantly compared to the control group that received only regular
training. These findings suggest that the MH]JB training may be a strength training
method that not only increases the PM CSA, but also the ES CSA.
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Frix, chFEFTvVFeyFVaf v rAR—=F (Multi Hip Joint Board, MH]B) %
WA ML YT A ML= U 72K 5T, KIEH (psoas major, PM) @ & Wi 1fi F
(cross-sectional area, CSA) A3in (BK) § 2 WA H 5 2 L (fH 5, 2013:f1H 5,
2022a ; Nakata et al, 2022b), F72ZNICX D AT ¥ X7 F —< Y ADUET 5 W BE
PAdH & (S, 2013 ; Nakata et al, 2022b) % #Hits LT\ 5%,

WE, PM CSAIZD W TIE, ALk %2 2 8 (magnetic resonance imaging,
MRI) % BV CHS 4 JEME & 55 5 JEME O W AL L ~OV TSI %2 302 L, 2 OWi{§A 51
BERNT 22 0%, ok, BHFHFHEYH (lumbar erector spinae, ES) % [
BRCHZ SN B 2 ehn, ZOFOCSALTEIMTTRTH S, L IH0%, F ik, IhZ
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M5, 2013 ; Ml &, 2022a ; Nakata et al, 2022b), ES CSAIZDOWTIIFFICHET LTS
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v 7 #T (DeWeese et al, 2012) 723 TH<, A ba vy~ rEf# (Winwood et al,
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I2b, BHHOHEPLHLERORED72DIZIY) ANSNTWAEHHTH S, 72, Erdagi
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Table 1. Physical characteristics of each group at baseline

T group C group J) ES (95% CI)

Age (yrs.) 193 = 09 194 = 05 | 0735 | 0.20 (-0.85 to 1.25)
Body height (cm) | 1733 = 50 | 1705 += 3.3 | 0270 | 0.67 (-041 to 1.74)
Body mass (kg) 625 = 1.9 639 = 44 | 0508 | 0.39 (-0.66 to 1.45)

BMI (kg-m™) 208 = 1.1 | 220 £ 12 | 0035 | 098 (-0.13 to 2.09)
%fat (%) 72 16 104 = 26 | 0024 | 149 (031 to 2.67)
LBM (kg) 580 = 1.7 | 57.1 £ 29 | 0527 | 038 (-0.68 to 1.43)

The participants were randomly assigned to either the MH]B training group
(n=7) or to the control group (#=7, no MHJB training). Variables are
represented as mean * standard deviation. Statistics performed by unpaired
t-test.

Abbreviations: T group, MH]B training group; C group, control group; p, p
value; ES, effect size (Cohen's d) ; 95% CI, 95% confidence interval; BMI, body
mass index; %fat, body fat percentage; LBM, lean body mass.
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Table 2. Weekly workout schedule during preparatory period

Speed Strength Plyometrics
Bench press
Monday Standing start dash, 3 X 30m Half squat
(muscular strength and . . . NA
Uphill sprint, 3 X 100m High clean pull
endurance focus)
Leg curl
Tuesday Block start dash, 3 X 30-50m
(speed endurance focus) | Sprints, 3-5 % 100-400m NA Hurdle hops
Bench press
Wednesday Standing start dash, 3 X 30m Half squat
(muscular strength and | .. . . Box Jumps
Piggyback uphill dash, 5x30m | High clean pull
endurance focus)
Leg curl
Thursday NA NA NA
(rest day)
. Bench press
Friday Standing start dash, 3 X 30m Half squat
(muscular strength and . . . . NA
Stair sprints, 5 X 120 stairs High clean
endurance focus)
Leg curl
Saturday Block start dash, 3% 30-50m Single leg hops
(maximum velocity . NA Alternate leg
Sprints, 1-3 % 100-300m .
focus) bounding
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 5 sets 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 workout periodization

Months Periods Duration
Mar.
Apr.

May competitive period 14-15 weeks

Jun.
Jul.
Aug.

preparatory period 4-5 weeks

Sep.
Oct.
Nov.
Dec.

competitive period 10-11 weeks

transition period 4-5 weeks

Jan.
Feb.
Mar.

preparatory period 14-15 weeks
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MH]B (A&t =3 - AR =) BERRO b L—= 2 7T, S0 13HE2°100cm,
WiA3254cm, 5 EA%35em (FRTHENMME), HmIIHI20kgTH b, K232 200
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MHJB b L —= ¥ 7, SBAT0ige OKE 5, 2006 Mt &, 2013 ; Al &, 2022a ;
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7. ¥rEtre

HET=FE Y ER-7 A VI REEHCTIEREORMEHERL, FHICBT5
LBM, ES CSA, 3 & U'Relative ES CSA® F L — = ¥ FHi O B IIMNIEO H 2 e
—hH ML ==V FHiIZIZBITALBM, ES CSA, B X URelative ES CSADZEALE DM
HBIZEFISO 2w i EE H iz, B, #RE (ES) &, Cohen®d d ZiEHEL L
ESO HZE d 302K 2 A T X 2805, 02 ~049% /M xhE, 05~ 0.79% h R
DRWF, 080LL & K& = #hH LK L7z (Cohen, 1988), W3 ML ffFHLIL b 4 K
ERREE 5 %A & L7ze TXTOMEIX, The R Foundation for Statistics Computing
(Wein, Austria) @277 7 4 ANV L—H—A V¥ —T7 x4 ATHAHEZR (HIGEFKEE,
BERBE Y5 —) ZHWTHET LA (FH, 2012 : Kanda, 2013),

R

LBMIZ M L —= ¥ 7R ClifE L  AEEZRO SN h 572 (p > 005 Table 4),
L2L, ESCSAR ML —= U FHitA TlifE L b AEPROLN, L —= Y FHRICARIC
BimL7: (p <005 Table 4). 72721, THOMEREIZ093 (KEAR%E) LT, C
HoOMERIZ023 UNSBBE) ThHo72o F72, Relative ES CSA M L —= ¥ FHitk
TEDFBOOLNTDIETHOAT, NL—o y FRICEEICHML 72 (p < 005; Table 4),

Table 4. The LBM, ES CSA and Relative ES CSA measures from pre to post 6-week MHJB training program

Pre Post P ES (95% CI)
LBM (kg) 580 * 1.7 |57.7 = 20| 0488 | -0.17 (-1.22 to 0.87)
T group |ES CSA (cm?) 262 + 22|284 + 2410003 | 093 (-0.17 to 2.03)
Relative ES CSA (em® kg ®™) | 1.73 = 0.1 | 1.88 = 02| 0.004 | 1.01 (-0.11 to 2.12)
LBM (kg) 57.1 = 29576 = 36| 0552 | 0.16 (-0.89 to 1.21)
C group |ES CSA (cm®) 272 £ 35]280 £ 330029 023 (-0.82 to 1.28)

Relative ES CSA (cm®*-kg®”) | 1.81 = 02| 1.86 = 0.2|0.061 | 0.20 (-0.85 to 1.25)

Variables are represented as mean = standard deviation. Statistics performed by paired i-test.
Abbreviations: T group, MHJB training group; C group, control group; LBM, lean body mass;
ES, erector spinae; CSA, cross-sectional area; p, p value; ES, effect size (Cohen’s d); 95% CI,
95% confidence interval.
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—Ji, ML ==V i8I ALBM, ES CSA, B X URelative ES CSADZ{b#%%
FERICHET 2 &, LBMICAEZITED LMWL DD (p > 005 Table 5), ES CSAB
& U'Relative ES CSAIZIZHERI TR D SN, THOZEIAFEICKEWHEEZR L
(p < 0.05; Table 5) .

Table 5. Within-group percentage changes of the LBM, ES CSA and Relative ES CSA measures

T group C group b ES (95% CI)
LBM (kg) -0.56 = 2.1 091 = 35 0.391 051 (<055 to 1.58)
ES CSA (cm?) 825 = 4.6 299 = 26 0.031 141 (0.24 to 2.59)
Relative ES CSA (cm® kg ") 869 = 4.6 241 = 27 0.017 1.60 (0.39 to 2.80)

Variables are represented as mean + standard deviation. Statistics performed by unpaired /test.
Abbreviations: T group, MHJB training group; C group, control group; LBM, lean body mass;
ES, erector spinae; CSA, cross-sectional area; p, p value; ES, effect size (Cohen's d); 95% CI,
95% confidence interval.
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ROWRICEZHDLHELTwE, F72, KIS (2016) 1&, MHJBr L —= 7 DOH)
FEICHMLZ27 94 727 )y b (WZaiHl L CERCY v 7 L 5HIZH
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