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| Abstract |

Purpose: This study aimed to examine the immediate effects of different breathing training techniques on diaphragm excursion
and vital capacity in healthy adults. Specifically, the study focused on comparing respiratory exercise without PNF, bilateral pattern
respiratory exercise, and bilateral pattern with spiral pattern respiratory exercise.

Methods: Twenty-seven healthy adults in their 20s participated in the study. Diaphragm excursion and vital capacity were
evaluated under three different conditions. A one-way repeated ANOVA was used to analyze the differences in diaphragm
excursion and vital capacity among the interventions.

Results: Statistically significant differences were observed in diaphragm excursion among the interventions, comparing
respiratory exercise without PNF, bilateral pattern respiratory exercise, and bilateral pattern with spiral pattern respiratory
exercise. Similarly, statistically significant differences were found in vital capacity among the interventions without PNF
respiratory exercise, bilateral pattern respiratory exercise, and bilateral pattern with spiral pattern respiratory exercise.
Conclusion: The study demonstrated that incorporating the spiral technique in respiratory exercise led to increased
diaphragm excursion and lung capacity compared to other interventions. These findings suggest that PNF respiratory
exercise combined with the spiral pattern may have clinical implications for the treatment of respiratory diseases. Further

research is warranted to explore the long-term effects and clinical application of these approaches.
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Table 1. General characteristics of subjects  (n=27)
Characteristics Mean+SD
Age(year) 21.38+1.06
Height(cm) 168.73+3.63
Weight(kg) 64.73£13.32
Smoking 1.8+0.4
Diaphragm(cm) 1.79+0.6
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Fig. 1. 45 degree sitting position respiration without PNF
exercise.
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Fig. 2. 45 degree sitting position PNF Bilateral pattern
respiration exercise.
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Fig. 4. Ultrasonography measure.

Fig. 5. Ultrasonography image.
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Table 2. Comparison of the diaphragm excursion according to PNF respiration exercise (n=27)
No PNF* Bilateral pattern® With spiral pattern® F p Post-hoc
Diaphragm(cm) 3.05+0.80 3.05+0.86 5.01+1.14 39.94 .000* c>a,b

* p < 0.05, Values indicate mean + standard deviation
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Table 3. Comparison of the vital capacity according to PNF respiration exercise (n=27)
No PNF* Bilateral pattern®  With Spiral pattern® F p Post-hoc
VC(ml) 3.42+0.86 3.75+0.74 3.87+0.79 4.54 .02% c>b>a
%VC 89.70+22.65 97.92+16.41 101.07+15.36 4.68 .02% c>b>a

* p < 0.05, Values indicate mean + standard deviation, VC: vital capacity
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