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A study on the relationship between race results
and the muscular strength of legs in long distance running.

— The viewpoint that bounding practice reinforces strength —

Akira NAKAMURA
Summary

The purpose of this research was to examine how bounding
practice, when wused as a supplementary training exercise,
positively influences the results achieved by long distance
runners. The research was conducted by testing and measuring
the muscular power of the athletes’ legs, the power of leg
extension, levels of lactic acid in the blood, ten jumps from a
standing position, and 3000m time-trials,

The subjects of the test were 12 long distance runners who
were members of the track and field club at Juntendo
University.

These participants were also students of sports health sciences
in the university.

The whole triai was conducted over a period of four weeks, with
each participant completing 48 hours of bounding training. The

training program included bounding practice over a 40m
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distance, followed by a 60m wind sprint. This was repeated for
8 sets with a rest period of 2 minutes per set.

Measurements of the muscular power of the legs, the power
of leg extension, blood lactic acid levels, ten jumps from a
standing position, and 3000m time-trial were taken before and
after the execution of the bounding program. The subjects were
di{/ided into two groups: a bounding group and a non-bounding
group. At the end of a four month period, the groups were
interchanged, and the same test and measurement procedures
were repeated for this new round of training.

The number of people of times was at least secured for the
experiment beginningv. But the number of subjects has
decreased to eight people because of the injury and bad health.

The following results were clarified.

1) As a result of the training, the muscular power of the
legs had increased about (1.36 * 0.78kg/kg-weight) between
pre-test and post-test in the group that had included bounding
training. The record of ten jumps from a standing position also
showed an increase (0.45%+0.49m), and the 3000m time-trial
results improved(6.75 £ 5.06 seconds) as well. A significant

difference could be seen in the results of each test above among
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the subjects of the bounding group. By contrast, no significant
difference was visible among the non-bounding group in any of
item. Furthermore, 1t could be seen that there was no
difference in the endurance of the participants during the
experiment period, because the density of lactic acid in their
blood did not change.

2) A significant correlation was seen between the increased
rate of leg extension power and the improvement in 3000m
time-trial results, although a significant improvement was not
obvious between pre-test and post-test of leg extension power
in bounding group of eight participants.

From the above-mentioned results, it can be seen that
bounding-training may be useful in improving athletes’ basic
ability for long distance running in track and field sports.

As the results of this research have shown, it is possible to
expect improvements in competitive ability due to measurable
increases 1in leg extension power resulting from bounding
training, leading to the conclusion that bounding training may

be a simple and effective method of training in practice.
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RERE




% 2 EBRERTGICATISANTEEOENELEEREDLH

HiTHEA %
7L A TEE 7 Ak TEE
" R SE B 2F(38) 6.57+2.98 8.49+2.47 * 1.910.52 8.91+2.14 9.190.93 0.28+1.21
) ) ;
(ke/kelkE)
EBHEREHEGR) 6.97+1.79 7.10+2.32 0.13+1.54 8.80+0.98 9.83+0.68 * 1.03+0.75
. GIECES X 2&E2) 28.06+4.25 28.36%2.62 0.31£2.40 28.43%3.75 27.74+4.38 -0.700.76
B/ T — ,
(W/keglhE) _
ZHEREFGR) 24.72+3.70 23.81+2.26 -1.72+4.49 25.53+1.24 26.04+3.87 0.51+3.49
. |ATHAEEEF(3R) 24.25+2.71 25.05+2.22 0.80+0.52 25.18+2.18 25.37+1.93 0.19+0.47
I5HEBU
(m) 3
ZEEREGR) 23.83+1.71 24.07%1.40 0.24+0.60 25.18%+1.60 25.42+1.47 0.24+0.36
BTEAEEEE(3R) 9:03.7+14.6 8:56.34+13.3 7.33+3.2 8:50.0+£12.3 8:48.714.0 1.33+85
3000mTT
(4 F) ~
BRYEGEEGR) 9:11.6+13.4 9:16.2+19.5 -46+10.8 9:04.2+13.6 8:57.8+13.1 6.40+6.3
_ RIASEEE$(34) 10.47+2.03 10.93+0.83 0.47+2.77 12.20+3.27 11.13%+5.12 -1.07£0.86
MmepZLEREE
(mmol/1) '
ZIEEEGR) 11.26+4.12 11.84+4.94 0.58+2.26 11.42+3.60 10.48+3.04 -0.94+2.25
* p<0.05 , FHXFEERE




®3-1. BEEXRBOLSHBREDRTEIERE 0)%4!:%3‘54:03!1‘1'3]{@&*%2%{%%

\ — 24 o3| R
% Ak LTHE A% WAk ZEE 7 KAk TEE 7’ AR e 7V wAk rEHE
A 09:15 09:02 +13 8.46 9.51 +1.05 26.29 32.53 +6.24 27.90 27.88 -0.02 14.60 15.00 0.40
B 09:14 09:03 +11 3.14 5.65 +2.51 27.14 29.02 +1.89 21.87 22.99 +1.12 12.10 10.00 -2.10
C 08:51 08:39 +12 9.39 9.49 +0.10 23.37 23.93 +0.56 25.27 25.29 +0.02 12.30 9.90 -2.40
D 09:22 09:15 +7 10.20 10.90 +0.70 33.65 31.19 -2.46 24.31 24.42 +0.11 14.40 11.80 -2.60
E 08:47 08:41 +6 8.57 10.23 +1.65 23.38 24.88 +1.50 27.20 27.40 +0.20 8.20 11.60 3.40
F 09:10 09:05 +5 8.00 9.58 +1.58 26.14 25.77 -0.36 23.67 24.76 +1.09 11.10 11.20 0.10
G 08:54 08:54 +0 8.06 9.18 +1.12 26.28 25.56 -0.72 24.48 25.35 +0.87 6.00 8.40 2.40
H 08:59 08:59 +0 7.89 10.05 +2.17 25.58 22.41 -3.17 23.94 24.15 +0.21 9.80 7.30 -2.50
Ty 09:04.0 08:57.3 6.75 7.96 9.32 1.36 26.48 26.91 0.43 24.83 25.28 0.45 11.06 10.65 -0.41
BEEE| 129 12.2 5.1 2.10 1.58 0.78 3.21 3.60 2.93 1.95 1.64 0.49 2.97 2.35 2.37
EEE *%k %k *
* p<0.05 ,*x p<0.01
F£3-2. PREFERBOSEREOATHEEDOELESLUVFELRERE
3000mTT B H MR/ AT — VA=Y i 245 30N M ELEE R E
(53:#) (ke/keth E) (W/kefkE) (m) (mmol/)
v A | EBE®) 7U EWA) TEE 7V WA EHE 7v AR rHE % A AR rH=E
A 09:17 09:22 -5 4.87 5.27 0.40 29.95 25.90 -4.05 26.40 26.30 -0.10 15.00 16.80 1.80
B 08:41 08:48 -7 6.51 8.17 1.67 26.84 25.40 -1.45 25.10 24.87 -0.23 11.30 10.40 -0.90
C 09:12 09:01 S+ 7.85 5.61 -2.24 27.25 20.21 -7.04 22.14 23.41 1.27 12.20 11.20 -1.00
D 09:31 09:47 -16 9.30 10.00 0.70 22.78 23.30 0.52 22.96 22.97 0.01 13.40 17.40 4.00
E 08:45 08:35 +10 10.60 10.00 -0.60 32.72 32.80 0.08 27.40 27.50 0.10 8.60 6.60 -2.00
F 09:04 09:03 +1 9.62 9.41 -0.22 25.73 25.03 -0.70 23.04 23.73 0.69 16.70 16.40 -0.30
G 08:59 09:12 -13 7.28 9.25 1.97 21.53 2423 2.70 24.66 24.59 -0.07 7.60 6.60 -1.00
H 08:59 08:59 +0 5.55 5.36 -0.18 22.07 2543 3.36 2297 23.07 0.10 8.10 7.20 -0.90
Ty 09:03.5 09:05.9 -2.38 7.70 7.88 0.19 26.11 25.29 -0.82 24.33 24.56 0.22 11.61 11.58 -0.04
BERE| 165 21.9 9.8 2.03 2.12 1.33 3.94 3.54 3.42 1.87 1.63 0.51 3.35 4.70 1.96

BFEE




= 4. 3000mA{LMATIDRLERLELAEHEERDOEME. TILEDHEERE

ACEX R EMEREANT- Ib+EEU mMAPFERE
ECE% - 0.10 0.72 * 0.23 0.30
filER h - 0.00 0.66 0.20
MR RN - - 0.04 0.09

5T ) | - 0.12

it o 3L B | | -

*:p<0.05
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B, EERBAREICH T D HERE 5 4 F 1 £5000m 5 B B iE

Fin B KE 5000m H C iE #%
(&%) (cm) (kg) (5 : %)
i {E 19.0 173.8 60.4 15:17.9
ATHSk B EE R
(644)
EERE 1.1 45 3.5 00:42.3
EY{E 19.2 171.8 57.4 15:21.1
BHNEEERE
(644)
BERE 0.8 0.8 4.7 00:29.6
E1{E 19.1 172.3 589 15:19.5
& (124)
EERE 0.9 6.0 4.3 -~ 00:34.9




M2 ERPEPOENREELRRER

FHSm RERE BB
(°C) (°C) (B)
58 17.1 2.6 10
65 20.3 2.5 12
108 16.9 3.7 9
118 9.2 2.3 4
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