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OBJECTIVES This study examines the effects of bracing versus hollowing breathing techniques on lower limb

Keywords: muscle function and postural stability, aiming to identify the most effective breathing strategy for functional
Abdominal Hollowing movement.

Abdominal Bracin
racing METHODS Conducted on ten healthy males in their twenties without back or musculoskeletal issues,
Muscle Function

Postural Stability the study involved pre-experiment training in both breathing techniques. It assessed maximal strength,
endurance, and power during knee flexion and extension, alongside postural stability, with both eyes open
and closed, using the non-parametric Wilcoxon signed-rank test for analysis.
'.) ‘ RESULTS Except for certain specific measurements (right flexor muscle peak torque, left flexor muscle total
Check for 2 work, and right extensor muscle power), statistical analysis showed significant differences in Knee muscle
pcaes function favoring the bracing technique (p<.05). While postural stability tests showed no significant overall
differences between the techniques, an observable trend emerged: the hollowing group showed superior
performance in one-foot balance tasks, whereas the bracing group demonstrated better outcomes in two-
footed stances.

CONCLUSIONS It is anticipated that bracing breathing will positively influence muscle training, surpassing
the effects of hollowing by bolstering the strength, endurance, and power of the lower limbs. However, for
postural stability, the hollowing technique may offer advantages in tasks requiring higher balance acuity,
like one-legged standing. In contrast, bracing appears more effective for simpler stability tasks. These
findings underscore breathing techniques' role in physical performance, highlighting the need for further,
detailed research considering posture and musculoskeletal influences.
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Table 1. The characteristics of study subjects.

Age Height Weight Lean body mass  Fat mass BMI % body fat

No. Name i (cm) (kg) (kg) (kg) (kg/m?) (%)

1 BKY 27 173 73.1 336 141 244 193

2 1H 22 174 704 328 13.0 233 184

3 LSW 23 170 67.9 329 9.9 235 146

4 NHS 24 183 914 39.7 222 27.3 243

5 SYJ 24 181 92.9 395 240 284 258

6 kcB 24 176 883 418 15.8 285 17.9

7 M 23 180 753 357 12.8 232 169

8 JWH 20 172 87.9 390 205 29.7 233

9 UKS 25 175 79.7 333 208 26.0 26.1

10 LSJ 28 180 85.0 383 18.1 26.2 21.2
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Table 2. Differences in Knee Isokinetic maximal muscle strength accord-
ing to the breathing methods.

Hollowing Bracing
Variable z p
SD Mean SD Mean
Right ~ Flex. 137.08 4151 15358 2945 -1.886 .059
(PT/BW (%)) Ext. 254.66 4774 290.48 37.94 -2.805 .005"
left  Flex. 127.66 3673 15644 2591 -2293 .022°
(PT/BW (%)) Ext. 233.67 5429 289.12 3774 -2701 007"

PT/BW: peak toque/ body weight, Flex.: Flexion, Ext.: Extension, *p<.05, **p<.01
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Table 3. Differences in Knee Isokinetic muscle endurance according to
the breathing methods.

Hollowing Bracing
Variable z p
SD Mean SD Mean
Right ~ Flex. 10043 3310 12430 1712 -2395 017
(Joule)  Ext. 160.86 27.33 18251 3225 -1.988 .047"
Left Flex. 9449 3501 11132 2265 -1478 .139
(Joule) Ext. 156.59 3290 17944 2521 -2.091 .037°

Flex.: Flexion, Ext.: Extension, *p<.05
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Table 4. Differences in Knee Isokinetic muscle power according to the
breathing methods.

Hollowing Bracing
Variable z p
SsD Mean sD Mean
Right Flex. 9873 4810 12876 3803 -2395 .017°
(Watts)  Ext. 16468 1500 186.94 3242 -1.887 .059
Left  Flex. 9397 5063 11724 29.01 -2.191 .028
(Watts)  Ext. 157.04 3483 18741 2251 -2.803 .005"

Flex.: Flexion, Ext.: Extension, *p<.05, **p<.01
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Table 5. Differences in Postural Stability according to the breathing methods.

Hollowing Bracing
Variable z p
Mean SD Mean SD
Single leg 2210.87 1044.94 2299.25 1526.88 -051 959
Open eyes
COP path length Bothleg 622.56 22076 47456 22237 -1.376 169
(mm) Single leg 4618.45 826.06 5013.39 244352 -153 878
Closed eyes
Both leg 662.48 425.65 533.17 198.22 -.255 799
Single leg 31.76 8.30 38.29 2541 -255 799
Open eyes
COP mean speed Both leg 1035 3.68 7.90 3.69 -1.362 73
(mm/s) Single leg 76.92 13.74 83.56 40.74 -153 878
Closed eyes
Both leg 11.04 7.08 8.90 3.31 -153 878
COP: Center of Pressure
2. SEHof| ME XpA| 22| xt0| I UTh= HA(17], BEo]d E&Ho] TEY SFHHETH
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