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Abstract

Purpose : The enhancement of abdominal muscles increases the activation and contraction of respiratory muscles, including the
diaphragm. Generally, diaphragm exercises are applied to increase the breathing ability of patients with respiratory disease. Previous
studies have shown that breathing capacity can be increased through abdominal muscle strengthening exercises. However, studies
on breathing ability are rare and it is doubtful whether these affect respiratory ability more than diaphragm exercises. Therefore,
this study seeks to compare whether abdominal exercises can improve breathing ability and whether any increase is comparable to
diaphragm exercises.

Methods : After selecting subjects, the place of intervention was separated for blindness. The plank group was allowed to relax
for 30 seconds after 30 seconds of planking; this was set at three and increased by one set each week. Subjects in the draw-in
group were allowed to relax for 30 seconds after maintaining the draw-in contraction state for 30 seconds and this was done for
15 minutes. Subjects in the control group underwent abdominal dilation for five seconds of inspiration time and expired air for five
seconds by exposing the lips; breathing was performed repeatedly for 15 minutes. Subjects in each group measured their respiration
function three times before intervention, three weeks after the commencement of intervention and after intervention. Spirovit SP-1
was used to measure respiratory function. In each group, repeated ANOVA was used to compare the respiratory function over time
and one-way ANOVA was used to compare the respiratory function between groups. The post hoc was conducted using the LSD
method.

Results : There was a significant increase in respiratory ability between the forced vital capacity (FVC), forced expiratory volume
in one second (FEV)) and peak expiratory flow (PEF), forced expiratory volume in one second (FEV,)/forced vital capacity (FVC)
according to the six-week period. However, there was no difference between each group.

Conclusion : For patients with low respiratory muscle strength, plank exercises and abdominal draw-in are beneficial exercises
for improving respiratory function. These are expected to be widely used in clinical practice for patients with weak respiratory

muscles.
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Pre-Intervention Measure
(breathing function, abdominal thickness)
Diaphragm breathing exercis

Abdominal draw-in exercise
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(breathing function, abdominal thickness)

Data processing & analysing(SPSS 25.0 for windows program)
Repeated ANOVA, One-way ANOVA
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Table 1. Characteristics of the subjects (n=33)
Flank group Draw-in group Diaphragm group F P
Age (year) 22.18+3.89 22.73+£2.76 22.82+2.09 144 .866
Height (cm) 167.73+£11.29 167.91+9.75 168.5449.72 .020 .980
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Pre 3 weeks 6 weeks Period(F) Group(F) P*G(F)
Flank group 3.62+0.67 3.80+0.76 3.97+0.78
Draw-in group 3.84+0.89 4.28+1.20 4.46+1.24 263777 433 435
Diaphragm group 3.66+1.21 4.02+1.22 4.17+1.15
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Table 3. Comparison of FVE1 according to exercise (unit: Q)
Pre 3 weeks 6 weeks Period(F) Group(F) P*G(F)
Flank group 2.62+0.70 2.92+0.66 3.21+0.56
Draw-in group 2.734+0.58 3.45£1.03 3.62+1.09 13.896™ 525 1.800
Diaphragm group 2.98+1.08 3.14+£1.00 3.41£1.08
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Table 4, Comparison of FVE1/FVC according to exercise (unit: %)
Pre 3 weeks 6 weeks Period(F) Group(F) P*G(F)
Flank group 73+.18 78+.14 82+.12
Draw-in group 72+.14 81£.10 81£.11 4.880" 213 1.680
Diaphragm group .81+.08 79+.12 .81+.09
"p<.05
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Table 5, Comparison of PEF according to exercise (unit: @ /s)
Pre 3 weeks 6 weeks Period(F) Group(F) P*G(F)
Flank group 4.48+1.62 5.57+1.71 6.65+1.56
Draw-in group 4.06+1.39 6.26+2.05 7.02+2.41 28290 554 2.725"
Diaphragm group 5.81+2.88 6.44+2.64 7.23£2.90
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Table 6. Comparison of external obligue muscles thickness according to exercise (unit: mm)
Pre 3 weeks 6 weeks Period(F) Group(F) P*G(F)
Flank group 3.72+1.26 4.99+1.29 5.99+1.22
Draw-in group 3.64+0.97 4.62+0.76 5.38+0.79 102.270™" 396 793
Diaphragm group 3.71+0.779 4.67£0.76 5.83+1.18
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tH(p>.05).

Table 7, Comparison of internal oblique muscles thickness according to exercise (unit: mm)
Pre 3 weeks 6 weeks Period(F) Group(F) P*G(F)
Flank group 6.29+1.41 7.15+1.44 8.46+1.90
Draw-in group 6.66+2.18 7.7242.23 9.39+2.42 59.783™" 419 1.040
Diaphragm group 6.58+1.45 7.39£1.72 8.24+1.82
"p<.001
3) Wj7t= 2 W3 v 71703 Hek Abolof AoAg adt= Ll thp>.05). i
657re] e5ol wg 2z Yehd wizpEae] wsts  Algh an @y 2d A QA BT fojet 2ol ¢l

Table 83} ek, s 44 A A%

e Fs

o
1o
9#
)
olN
N
9#
pacs
k1

A3 713k w2
((p<.05), T2 A4

tHp>.05).

Table 8, Comparison of transverse abdominis muscles thickness according to exercise (unit: mm)
Pre 3 weeks 6 weeks Period(F) Group(F) P*G(F)
Flank group 3.18+0.59 3.73+0.77 4.66+0.82
Draw-in group 3.54+0.87 4.24+0.77 4.92+0.89 58.771"" 1.027 0.672
Diaphragm group 3.52+1.01 4.38+1.41 5.30+1.48
p<.001
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