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<ABSTRACT>

The purpose of this study is to help prevent chronic diseases of the elderly and improve their quality of life by 

investigating the effects of complex breathing training and vestibular rehabilitation training on kinematic breathing 

function and balance abilities and cognitive abilities in older patients with dizziness.  In order to achieve the purpose 

of this study, 48 elderly women at Y located in D city, Chungcheongnam-do, were selected at random and allocated 

16 elderly women each for the Control group (CON), Complex Breathing Exercise group (CBEG), Vestibular 

Rehabilitation Exercise group (VREG), Complex Breathing Exercise & Vestibular Rehabilitation Exercise group 

(CVEG) and measured kinematic breathing function and balance abilities and cognitive abilities before and after the 

experiment. The data obtained from this study were analyzed using the SPSS 24.0 statistical program and two-way 

repeated ANOVA was used. The conclusions obtained through this study are as follows. First, as a result of 

analyzing the change of kinematic breathing function according to complex breathing training and vestibular 

rehabilitation training, CBEG and CVEG was significantly improved compared to CG and VREG. Second, as a result 

of analyzing changes in balance ability according to complex breathing training and vestibular rehabilitation training, 

it was not improved in all variables. VREG and CVEG was significantly improved compared to CG and CVEG. 

Third, as a result of analyzing the change of cognitive abilities according to feedback breathing exercise with aquatic 

functional balance exercise,  VREG and CVEG was significantly improved compared to CG and CVEG. 
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I. Introduction
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II. Methods

1. Participant

2. Exercise Program

Items
Age

(Years)
Height
(Cm)

Weight
(Kg)

BMI
(kg/ )㎡

Body Fat
(%)

CON(n=12) 67.50±2.11 157.66±3.89 64.61±5.38 27.23±1.12 35.24±1.01

CBEG(n=12) 67.08±2.15 159.58±3.89 62.05±4.29 27.97±1.79 34.44±1.09

VREG(n=12) 66.50±1.24 160.42±3.60 62.20±4.10 27.61±1.41 34.61±1.08

CVEG(n=12) 68.25±1.81 157.25±3.98 64.01±3.88 28.18±1.74 33.91±1.04

P .493 .934 .775 .215 .367

All data represent means ± standard deviation. CON, Control group; CBEG: Complex Breathing Exercise group, 
VREG: Vestibular Rehabilitation Exercise group, CVEG: Complex Breathing Exercise & Vestibular 
Rehabilitation Exercise group 

<Table 1> Physical characteristics of subjects                                               
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3. Measurements and Method

Stage Complex breathing training Time(min) Intensity(RPE) Frequency/Sets Period(weeks)

1

·Diaphragmatic breathing
·Pursed lips breathing
·Localized expansion breathing
·Necessity for respiratory muscle 
training

25-30min

RPE 6-8

10times
×

3sets
16/32

·Diaphragmatic breathing
·Pursed lips breathing
·Localized expansion breathing
·Incentive inspiratory spirometry training

RPE 9-11

3

·Diaphragmatic breathing
·Pursed lips breathing
·Localized expansion breathing
·Resistance inspiratory muscle training

RPE 11-13

1. Breathing education
2. Breathing re-training
3. Resistance inspiratory muscle training(chest mobilization exercise + inspiratory muscle resistance trainer)

<Table 2> Complex breathing training program 



Brain, Digital, & Learning, 10(2)

- 197 -

4. Data Analysis

α

β

Stage
Period

(weeks)
Vestibular rehabilitation training

Time
(min)

Intensity
(RPE)

Frequen
cy/Sets

Rest

1 1-8

1. In a sitting position head turning to the right & left 
(eyes focusing on finger)
2. In a sitting position head turning to the up & down 
(eyes focusing on finger)
3. In a sitting position head turn right & left 
(at each side head up & down with eyes focusing on 
finger)
4. In a sitting position head turning to the right & left 
(eye closed & imagine eyes focusing on finger)
5. In a sitting position head turning to the up & down 
(eye closed & I imagine eyes focusing on finger)
6. In a sitting position head turn right & left (at each 
side head up & down with eyes closed & imagine 
eyes focusing on finger

40min
11-13
RPE

10times
×

3sets

sets/
1 min

2 9-16

7. Standing, head turning to the right & left 
(eyes closed & eyes open)
8. Walking, head turning to the right & left 
(eyes focusing on wall)
9. Walking, head turning to the up & down 
(eyes focusing on wall)
10. Walking with eyes closed
11. Walking on the mattress 
(perform first with eyes open then eyes closed)

<Table 3> Vestibular rehabilitation training program for exercise group
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α

III. Results

1. The Change of Kinematic Breathing Function

2. The Change of Balance Abilities

Items Groups (G) Pre Post Source F(p) Post-hoc

IRV

CON (n=12) 1.50±0.10 1.50±0.07 T 10.302(.002)

A<B,D
CBEG (n=12) 1.46±0.17 1.63±0.05 G 0.290(.833)
VREG (n=12) 1.51±0.22 1.55±0.19

G×T 2.418(.079)CVEG (n=12) 1.48±0.19 1.61±0.14

ERV

CON (n=12) 0.66±0.20 0.67±0.18 T 16.463(.000)

A<B<D
CBEG (n=12) 0.65±0.15 0.74±0.11 G 0.967(.417)
VREG (n=12) 0.69±0.15 0.68±0.15

G×T 5.910(.002)CVEG (n=12) 0.67±0.13 0.84±0.08

SVC

CON (n=12) 2.49±0.11 2.48±0.12 T 19.070(.000)

A<D
CBEG (n=12) 2.48±0.17 2.67±0.11 G 5.578(.002)
VREG (n=12) 2.46±0.21 2.54±0.16

G×T 3.226(.031)CVEG (n=12) 2.57±0.18 2.78±0.10

FVC

CON (n=12) 2.20±0.09 2.19±0.09 T 21.261(.000)

A<D
CBEG (n=12) 2.26±0.13 2.37±0.15 G 6.306(.001)
VREG (n=12) 2.33±0.08 2.33±0.08

G×T 9.572(.000)CVEG (n=12) 2.25±0.17 2.48±0.13

A: CON, Control group; B: CBEG: Complex Breathing Exercise group, C: VREG: Vestibular Rehabilitation 
Exercise group, D: CVEG: Complex Breathing Exercise & Vestibular Rehabilitation Exercise group  T: time, 
G: group, G×T: group×time.

<Table 4> Changes of kinematic breathing function levels                                            M±SD
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3. The Change of Cognitive Abilities

IV. Discussion

Items Groups (G) Pre Post Source F(p) Post-hoc

Up

CON (n=12) 51.33±2.21 50.83±1.11 T 3.019(.042)

ns
CBEG (n=12) 50.91±1.67 50.75±1.57

G 0.666(.577)
VREG (n=12) 51.16±1.11 51.91±1.24

G×T 3.645(.031)CVEG (n=12) 50.16±1.32 51.66±2.01

Down

CON (n=12) 48.66±2.01 49.16±1.11 T 10.328(.002)

C<D
CBEG (n=12) 49.08±1.67 49.25±1.21

G 6.676(.001)
VREG (n=12) 50.41±2.27 48.66±0.88

G×T 6.814(.001)CVEG (n=12) 52.58±1.78 50.00±2.37

Left

CON (n=12) 52.33±2.42 51.00±0.60 T 3.060(.046)

ns
CBEG (n=12) 51.00±1.59 50.91±1.72

G 1.091(.363)
VREG (n=12) 51.66±2.01 51.08±1.50

G×T 0.907(.445)CVEG (n=12) 51.91±2.08 52.00±1.90

Right

CON (n=12) 47.66±2.42 49.00±0.60 T 8.653(.005)

ns
CBEG (n=12) 49.00±1.59 49.08±1.72

G 6.336(.001)
VREG (n=12) 49.25±1.42 48.83±1.89

G×T 1.423(.249)CVEG (n=12) 49.75±1.72 51.58±2.10

A: CON, Control group; B: CBEG: Complex Breathing Exercise group, C: VREG: Vestibular Rehabilitation Exercise 
group, D: CVEG: Complex Breathing Exercise & Vestibular Rehabilitation Exercise group  T: time, G: group, G×T: 
group×time.

<Table 5> Changes of balance abilities levels                                                     M±SD

Items Groups (G) Pre Post Source F(p) Post-hoc

Moca-K

CON (n=12) 21.66±2.01 21.91±2.77 T 16.850(.000)

A<C<D
CBEG (n=12) 22.66±2.70 21.16±2.12

G 7.601(.000)

VREG (n=12) 23.75±1.35 24.66±4.07

G×T 3.850(.048)
CVEG (n=12) 23.50±2.90 26.00±2.69

A: CON, Control group; B: CBEG: Complex Breathing Exercise group, C: VREG: Vestibular Rehabilitation Exercise 
group, D: CVEG: Complex Breathing Exercise & Vestibular Rehabilitation Exercise group  T: time, G: group, G×T: 
group×time.

<Table 6> Changes of cognitive abilities levels                                                     M±SD
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V. Conclusion and Suggestions

1. Conclusion

2. Suggestions
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