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Effects of voluntary abdominal bracing and hollowing maneuvers during gliding
and swimming on performance
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Present study aimed to examine the effects of voluntary B and H during
gliding and swimming on performance. Subjects performed gliding using a towing machine with a
constant force and 20m front crawl swimming with their maximal effort in B, H and normal condition
(N). As this results, no significant differences were observed in V during gliding in both of
groups. Additionally, there were not significant differences in V and IAP among conditions in
competitive swimmers during swimming. In recreational swimmers, however, N was significant higher
than H in V, and N and H was significantly lower than B in IAP. Taken together, these results
suggest that voluntary contraction of trunk muscles would be no affect on gliding and swimming
performance regardless in swimming performance levels.



Norris 1999

Intra-abdominal
pressure IAP

2010 2013
Critchley;2002
Richardson
et al;2002
2013

Faries and Greenwood 2007

Allison et al 1996 Wilson et

al;2005
Kennedy;1980 Urqguhart et al;2005

Faries and Greenwood
2007

IAP

IAP

* 0
kg 20.3 £ 0.9 yrs

10

1.59 £ 0.03m 56.7 = 5.1Kkg
19.9 =+ 0.6 yrs
25m

Torrent™E-rack™ Johnson
Agquatic Ventures
4 40N 53N 80N 116N
25m

12.5m 20.0m

30fps

0.3~0.8m
0.65m

56.6 + 5.4Kkg

20m
1AP
12.5m 20.0m
1AP

MPC-500 Millar

2

40N ;1.51 £ 0.05m
;1 + 0.09 m st

0.07 m st 53N

. . = ; 1.77

+ 0.10 m s?, ;1.78 £ 0.06 m
;2.14 + 0.09m s?,

;2.14 + 0.10 m st ;

st 116N

m
0.09m s™, ; 2.58



+ 0.07 ms?, ; 2.60 £ 0.09 m
S—l
40N ;1.41 + 0.11m s?,
;1.33+ 0.10 m s, ;
1.35 + 0.05 m s 53N ;
1.59 + 0.08 m s?, ; 1.59 +
0.11m s3, ;1.59 £+ 0.05m st
80N ;1.91 + 0.13 m s?,
;:1.92 £ 0.09 m s?, ;
1.91 + 0.08 m s 116N
;2.30 £ 0.12m s, ;2.30
+ 0.12 m s?, ;2.28+ 0.10m
S—l

Maruyama et al 2015

1998

0.07 m s, ; 1.50 %
s, ;151 + 0.06ms™
1AP (

1.51 +

0.07 m
; 3.0 =

2.7 + 0.8 kPa,

1.0 kPa, ;
: 2.3+ 0.6 kPa)

0.87 + 0.10m s
0.09 m s*

0.82 =

0.80

I+

0.10 m s

1AP
0.7 kPa 2.

w
SN
1+

2016

1AP

1AP Tayashiki etal .,

1AP

1AP

Allison, GT., P. Godfrey, G. Robinson,
EMG signal amplitude assessment
during  abdominal bracing  and
hollowing. J. Electromyogr. Kinesiol.
8:51-57, 1996.

Critchley, D. |Instructing pelvic

floor contraction facilitates
transversus  abdominis  thickness
increase during low- abdominal
hollowing. Physiother. Res. Int.
7:65-75, 2002.

Faries, MD., M. Greenwood, Core

training: stabilizing the confusion.
Strength and conditioning journal29:
10-25, 2007

2013

128

Kennedy, B. An Australian programme
for management of back problems.
Physiotherapy. 66:108-111, 1980.
Maruyama, Y., T. Yanai, Abdominal
breathing manoeuvre reduces passive
drag acting on gliding swimmers.
Sports Biomech.14:413-423, 2015
Norris, CM, Functional load abdominal
training: Part 1. J. Body Work Mov.
Ther. 3:150-158, 1999.

Richardson, CA., C. Snijders, JA.
Hides, L. Damen, MS. Pas, J. Storm. The



relation between the transversus
abdominis muscles, sacroiliac joint
mechanics, and low back pain. Spine.
27:399-405, 2002.

Active
Drag
28 1998 65-79
Tayashiki, K., S. Maeo, U. Seiji, N.
Miyamoto, H. Kanehisa, Effect of
abdominal  bracing training on
strength and power of trunk and lower
limb muscles. Eur J Appl Physiol .116:
1703-1713, 2016

2009 30
112
Urquhart, DM., PW. Hodges, TJ. Allen,
IH. Story. Abdominal muscle
recruitment during a range of

voluntary exercises. Man. Ther. 10:
144-153, 2005.

Wilson, JD., CP. Dougherty, ML.
Ireland, IM. Davis, Core stability and
its relationship to lower extremity
function and injury. J. Am. Acad.
Orthop. Surg. 13:316-325, 2005.

7 2016 13-18

15 2016
43-49

22 2015 13-20

2018

68 2017

Moriyama, S.,S. Kanazawa, Y. Kitagawa,
Y. Shibata,F. Ogita, Effects of
voluntary abdominal bracing and
hollowing maneuvers during swimming
on IAP and performance, 22" Annual
congress of the European college of
sport science (2017)

28

2016
Moriyama, S., S. Kanazawa, Y. Kitagawa,
H. Hara, Effect on backstroke swimming
performance by using two types of
breathing rhythm in recreational
swimmers, The 2" Asia-pacific
conference on coaching science (2016)

2016
Moriyama, S., S. Kanazawa, Y. Kitagawa,
Y. Nagano, Y. Shibata, F. Ogita,

Comparison of intra-abdominal
pressure in maximal arm stroke, leg
kick and whole body swimming, 21°
Annual congress of the European
college of sport science (2016)
Moriyama, S., S. Kanazawa, Y. Kitagawa,
H. Natsui, Y.Shibata, F. Ogita, Effect
of hand paddles on intra-abdominal
pressure during maximal front crawl
swimming, 20th Annual congress of the
European college of sport science
(2015)

2017 12

12-15

o

MORIYAMA, Shinichiro

60383607



