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Effects of Draw-in Based Progressive Breathing Training on Abdominal Muscle Activity and Respiratory Function
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Purpose: This study investigated the potential of a draw-in-based progressive breathing training program as an effective
intervention strategy for enhancing abdominal muscle activity and respiratory function. Methods: Eight participants (four
males and four females) were recruited. The training program comprised static and dynamic phases. The static phase was
divided into two stages: Stage 1 involved abdominal draw-in training using a stabilizer, and Stage 2 consisted of 90/90
diaphragmatic breathing training. Each static stage included three 5-minute sets per session, performed three times
weekly for two weeks. The dynamic phase involved breathing exercises performed in the Bird-dog and Superman
postures, with three sets of 10 repetitions per posture, also conducted three times weekly for two weeks, totaling six
weeks of training. Outcomes measures were assessed before and after training using surface electromyography(FreeEMG)
and a portable spirometer(Spiropalm). Data were analyzed using paired t-tests. Results: Following six weeks of training,
no significant differences were observed in the muscle activity of the rectus abdominis(RA) and external
oblique(EO)(p>.05), indicating that unnecessary overactivity of the superficial abdominal muscles was effectively
suppressed. However, significant improvements were found in FVC, FEV1, and FEV,/FVC(p<.05), confirming the program’s
effectiveness in enhancing respiratory function. Conclusion: Six weeks of draw-in-based progressive breathing training
demonstrated potential as an integrated approach for improving and preventing the decline of abdominal muscle activity
and may serve as a useful clinical intervention strategy.
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Table 1. Characteristics of Subjects

Age(years) 20.68+1.11
Sex(male/female) 4/4

Height(cm) 170.09+7.35

Weight(kg) 73.14+17.45

Values are expressed as MeanxSD
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Figure 3. Breathing exercise during Bird-dog &
Superman posture
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Table 2. Draw-in Based Progressive Breathing Training
Phase Contents Duration/Frequencty Time/set
. S . 2 weeks, . .
Phase 1 Abdominal draw-in using stabilizer . Per session: 3 sets (5 min/set)
. 3 session per week
Static - - —
90/90 diaphragm breathing training 2 weeks, . .
Phase 2 . . . . Per session: 3 sets (5 min/set)
(with draw-in maintenance) 3 session per week
. Bird-Dog, Superman posture breathing 2 weeks, Each posture: 3 sets x 10
Dynamic . . .
training 3 session per week repetitions
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Table 3. Changes of Superficial Abdominal Muscles Activity according to Draw-in Based Progressive Breathing Training

(%MVIC)
Variables pre post VAN t p-value
Lt. 9.01£1.83 9.23+4.23 0.22 1.02 0.371
RA Rt. 9.52+1.39 9.67+£2.59 0.15 0.28 0.881
O Lt. 7.67+£3.15 7.76£2.95 0.09 0.74 0.521
Rt. 7.13£1.44 7.16£1.95 0.03 0.06 0.924

All values are showed meanzxSD, paired t—test, A post—pre, Lt:

Left, Rt.: Right, RA: Rectus Abdominis, EO: External Oblique

Table 4. Changes of Respiratory Function according to Draw-in Based Progressive Breathing Training

Variables pre post
FVC(0) 3.75+0.56 4.64+0.65
FEV1(0) 2.69+0.41 3.09+0.34
FEV1/FVC(%) 87.81+6.22 88.71+6.40

VAN t p-value
0.89 3.16 0.016
0.40 2.63 0.034
0.90 2.96 0.021

All values are showed mean=®SD, paired t—test, A post—pre, FVC: Forced Vital Capacity, FEV|: Forced Expiratory Volume at one

second
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