J Korean Soc Phys Med, 2019; 14(1): 101-110
https://doi.org/10.13066/kspm.2019.14.1.101

Online ISSN:2287-7215
Print ISSN:1975-311X

Research Article

MRS

04"33‘2}2}4 7tz S Y
4 - By
WA s B 2o

g olg3 2712 AFLTl T 24 A gk
3%} 337

ol mAE 9

s}
o

33, ‘%ﬂm A1l

ot

i)

Effect of Virtual Reality Inspiratory Muscle Training on Diaphragm Movement and Respiratory
Function in Female Patients with Thoracic Restriction

Myung—Soo Jang * Sung—Dae Choung * Jae—Hoon Shim - Seong—Tae Hong”

Department of Physical Therapy, Baekseok University
"Department of Industrial Engineering, General Graduate School of Dankook University

Received: November 13, 2018 / Revised: November 19, 2018 / Accepted: December 12, 2018

(©)2019 J Korean Soc Phys Med

| Abstract |

PURPOSE: This study was conducted to analyze the effects
of virtual reality inspiratory muscle training and conventional
inspiratory muscle training on diaphragm movement and
pulmonary function in patients with thoracic restriction.
METHODS: This study measured diaphragm movement,
forced vital capacity (FVC), forced expiratory volume in 1
second (FEV1), peak expiratory flow (PEF), and thoracic
mobility (upper, middle, and lower trunk) under two different
conditions. Forty young women between 19 and 24 years of
age who had no history of orthopedic symptoms for the last

6 months were divided into experimental and control groups.
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This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

The experimental group performed virtual reality inspiratory
muscle training and diaphragm breathing, and the control
group performed conventional inspiratory muscle training
and diaphragm breathing.

RESULTS: The control group showed a significant
increase in all dependent variables except for lower trunk
mobility and PEF. The experimental group showed a
significant increase in all dependent variables except for
lower trunk mobility. Particularly, the experimental group
showed significant increases in diaphragm movement
(p<.05), FVC (p<.05), FEVI1 (p<.05), and PEF (p<.05)
relative to the control group.

CONCLUSION: We recommend inspiratory muscle
training with a virtual reality program over conventional
training to improve diaphragm movement and pulmonary

function in patients with thoracic restriction.
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training, Pulmonary function, Virtual reality
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Table 1. General characteristics of the participants

Experimental group (n=20) Control group (n=20) t value P

Age (yrs) 22.61+1.32 21.62+1.39 2.532 .841
Height (cm) 163.2+3.55 161.75+£5.34 1.046 .097
Weight (kg) 52.714£3.5 53.3+5.81 -.440 .056
BMI 19.64+1.22 20.22+1.73 -1.281 161

BMI; Body mass index.
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Fig. 1. Using a tape measure to measure the upper-,
mid-, and lower thoracic mobility
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A : Cycle game programed in ‘Voice On’

Fig. 2. Virtual Reality Inspiratory Muscle Training
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Fig. 3. Threshold inspiratory muscle trainer
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Table 2. Comparison of change in diaphragm movement, pulmonary function and chest mobility

EG (n=20) CG (n=20)
pre post t* pre post t* t°
Diaphragm
.82+.39 2.85+.54 -16.880%* .68+.25 1.13+.40 -7.040%* 11.210%*
Movement (cm)
FVC 56.7£11.6 59.9+13.1 -3.578%* 60.4+£10 63.3£11.8 -2.338* 871*
Pulmonary
. FEV1 49.1+13.6 53.3+14.1 -3.788** 47.2+418.1 50.4+20.4 -2.383* -351*
Function (%)
PEF 42.5+15.1 45.5+16.1 -3.388** 40.9+20.4 43+22.6 -1.905 -402
Upper 2.8+1.23 5.5£1.57 -8.748%* 5.2+2.56 6.1+£2.53 -3.696** 6.250*
Chest
e Mid 265131 48E195 8041 45:347 58376 -5.940%F  4380*
mobility (cm)
Lower 2.4+1.18 2.9+1.94 -1.291 1.9£1.29 2.1+1.63 -1.045 5.802

t*: t value of paired t-test, :t°: t value of independent t-test
EG; experimental group, CG; control group, FVC; forced vital capacity, FEV; forced expiratory volume in 1sec
PEF; peak expiratory flow, *p<.05, **p<.0l.
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T ok AollM= THdua)/d #E2Hchronic obstructive
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2027t Aokole o w843 g, F2 EZ“"OI Tl & A o7 Apol7h rkarl vERylth
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H2E2 1gsle] AE 713024 4= A7k A5} 3] FVC, FEV , $2715A, 7}2u) 2-29jo] 90|51
k. o] %, A FUS 7R s A t] 2 Ao Yl thp<.05)(Table 2)(Fig. 4)(Fig. 5).
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F32-2ow] 2 e 22 (Kolmogorov-Smimov) 7782 o8- e TSRS AT RE FEHpolA Ay A
stol At A& Aldstant et Adwat tiE of wjgiy FEO, g A |4 F
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Diaphragm
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1 Amphitude
:ah - ot movcm'ﬂJ :

i
Expiration

A : Before diaphragm breathing B : After diaphragm breathing

Fig. 4. Ultrasound image to measure diaphragm movement
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