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Abstract

Purpose : The aim of this study was to investigate the effects of the abdominal draw-in (ADI) exercise on the onset times of
the gluteus maximus (GM) and erector spinac (ES) as well as the pelvic anterior tilt angle during prone hip extension (PHE).

Methods : A total of 24 female adults were divided into two groups: those with normal abdominal muscles (n=12) and those
with weak abdominal muscles (WAM; n=12). Before the intervention, the onset times of the GM and ES along with the pelvic
angle during PHE were measured. Subsequently, the participants conducted the ADI exercise for 10 minutes. After conducting the
ADI exercise, the onset times and the pelvic angle were re-measured.

Results : In the pre-intervention comparison between the two groups, the WAM group showed faster ES onset times and higher
pelvic angle than the normal group (p<0.05). In the WAM group, the ES onset times were significantly delayed after the ADI
exercise (p<0.05). In both groups, the pelvic angle was significantly decreased after the ADI exercise (p<0.05). The decrease in the
pelvic angle was significantly greater in the WAM group than in the normal group (p<0.05). The GM onset time was found to
be not significant in all comparisons (p>0.05).

Conclusion : Therefore, it can be concluded that after performing the ADI exercise, the pelvic anterior tilt during PHE is
decreased in normal women and those with WAM, especially in the WAM group, suggesting that the ADI exercise can reduce the

compensatory pelvic anterior tilt more effectively by delaying the ES onset times.
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Table 1, General characteristics of subject
Variable Normal women (n=12) Women with weak abdominal muscles (n=12)
Age (year) 23.2442.76" 24.31+3.17
Height (cm) 159.13+2.75 160.25+2.12
Weight (kg) 52.16+2.17 53.27+2.31
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Fig 1. Measurements of the gluteus maximus and
erector spinae onset times and pelvic
anterior tilt angle during prone hip
extension

Fig 2. Performing abdominal draw—in exercise
using bio feed back unit for 10 minutes in
supine,
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Table 2. Comparison of activation onset times of the each muscle relative to the prime mover (the semitendinosus)

in the control and weak abdominal muscles groups. (unit: ms)
. . Post abdominal draw-in
Pre intervention t P
maneuver
Normal women 0.301%0.15 0.292+0.14 80 44
(n=12)
Women with weak
Gluteus maximus abdominal muscles 0.378+0.14 0.298+0.16 1.786 102
(n=12)
t -1.319
p 201
N"m(‘sl:lvgmen 08905 125+.10 -1.523 156
. Women with weak
Ipsilateral Elector abdominal muscles 043,06 114,07 4354 001"
spinae (n=12)
t 2.141
p 044"
N"m(‘;ﬂ:g;’men 11106 158,08 -1.681 121
Women with weak
Contralateral abdominal muscles 074405 148+.09 -3.328 007"
Elector spinae (n=12)
t 1.74
p .096
Table 3. Comparison of anterior pelvic angle within group, between groups. (unit: degree)
. . Post abdominal draw-in
Pre intervention t P
mancuver
Normal women 4.7+1.46 3.93+.90 -6.722 001"
(n=12)
Women with weak abdominal 10.242.43 5.62+1.65 -3.106 006’
muscles (n=12)
t 2.316
p 0417
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Fig 3. Comparison of changes in pelvic anterior tilt angle pre—post
abdominal draw—in exercise (WAM; weak abdominal muscles),
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