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Abstract

Purpose : After coronavirus disease 2019 pandemic, many people around the world became aware of respiratory diseases and
developed increased interest in health and exercise. As the elderly population grows larger, the prevalence of brain diseases and
respiratory conditions increases. This study aimed to investigate the impact of dynamic neuromuscular stabilization (DNS) exercises
on pulmonary function and electroencephalogram (EEG) findings in the elderly population.

Methods : In this study, we measured the pulmonary function and performed EEG of 30 elderly individuals. The participants were
randomly divided into an experimental group (n=15) and a control group (n=15). The experimental group completed a DNS exercise
training protocol, while the control group performed simple exercise training. After the exercise, the pulmonary function and EEG
testing were repeated, and the amounts of change within and between groups were determined.

Results : In terms of pulmonary function, the experimental group's forced vital capacity (FVC) and forced expiratory volume at
1 second (FEV1) increased significantly after the exercise (p<.05), while the FVC differed significantly between groups (p<.05). In
terms of EEG findings, the relative alpha waves significantly decreased in the F3 region (p<.05), while the relative beta waves
significantly increased in the F4 region (p<.05). The relative gamma waves increased significantly in the Fp2 and P3 regions
(p<.05), while the values in the F3 region differed significantly between groups (p<.05).

Conclusion : DNS exercises performed by this elderly population demonstrated significant clinical value by providing fundamental

data about both pulmonary function and EEG activity.
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Table 1. General characteristics

of subjects

(n= 30)

Experimental group (n= 15)

Control group (n= 15)

Sex (male/female) 4/11 5/10
Age (years) 67.474£2.23 67.00+2.24
Weight (kg) 64.33+11.62 62.47+9.18
Height (cm) 158.40+8.02 163.30+7.37

MMSE-K (score) 28.33+1.45 28.60+1.30

W7t B5 UeEs I8 223 55 5o vpAH, o] % e o S W 13] AR 7]EstkaL o] 3A
PEs T2 LBd dHelA 427 & WRES & 2 103] 3set™ FAAIZE §lo] 102 o= H-&33irt
U 72 55 ol% 4% ZueE A= Wi A5t (Fig 1). 22 BEo FH&F flo] 5 ¥ (neck
L5 3lo] o}7] E£E7](baby rock)E HAISHIL, o] F & stretching), ©]7] " %(shoulder stretching), 7}& W3
Ao R g WY 58 EYEF 3t T2 7](rolling) & A (pectoralis stretching), 5 " %] (back stretching), il A]7]
Al v E2ke = A7) (tripod)= 7271 F- HE (squat)E A 831%laL, 7 2EH AL o Al oA
2 QE" AAE AT F FE FHYE videl 21 12 ol frAlste] 43] Wk oty M7)EE2 103
dHolE Aoz do] &9 & AAE FH=S s, 3sets A&l BE 52 FAARE glo] 108 o
g] o ® A7) ARAl o] § adiE Aoy ¢F Wz A8ttt

s A= W AEHelA ekk doju ekar A7

(squatyE AASH o] SAES AHH o2 WYPste 5

Fig 1. DNS exercise

(A) diaphragmatic breathing, (B) baby rock, (C) rolling, (D) tripod, (E) squat

AR AL Sl w5 A Wl wA= g 27
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SYEE - (independent t-test)Z} W-FEY A
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A=E F35 59 7 7d(wilcoxon signed rank)S A&}
ok ek IF Hlale AP SRS THEORE st I
22 (analysis of covariance; ANCOVA)S AH&-31t) &
A Al Q=98 SPSS ver. 20.0(0IBM Corp., Armonk,

USA)S ol&sl3lal oo a=052 A3
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1. 97]%

% W %5 A% s Aol AEaty g2
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Athp<.05). 1 I+ =5 F vl A AbH S
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(p<.05)(Table 2).

Table 2. Comparison before and after pulmonary function within groups and comparison between groups (n= 30)

Experimental group Control group P
pre 2.37+.75 2.58+.74
post 2.53+.77 2.51+.77
FVC change -.16+-.02 .08+-.03 .000
t/'Z -3.28 -2.14
)4 .006 .033
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Table 2. Comparison before and after pulmonary function within groups and comparison between groups (n= 30)

(continue)
Experimental group Control group P
pre 2.05+1.26 2.28+.60
post 2.05+.69 2.18+.63
FEV, change .00+.57 .09+-.03 948
t'Z -2.26 -3.08
p 024 .002
pre 76.67+9.42 87.80+7.58
post 80.00+8.32 86.60+6.52
FEV//FVC % change -3.33%+1.10 1.20+1.06 .964
t/Z -1.46 -1.38
p 166 168
pre 4.34+2.03 5.26+1.74
post 3.96+1.78 5.19£2.02
PEF change 37+.25 .08+-.28 218
t'Z 1.47 .57
)4 163 579
2. 3} 25 W eE AF A Qe Aol Adwe
F3 99X BAMeE  felsAl  gastav

1) 2o <ot ®ish v
(p<.05)(Table 3).

Table 3. Comparison before and after relative alpha waves in the group and between groups (n= 30)
Experimental group Control group P
pre 45+.10 .02+.01
post .02+.01 .02+.01
Fpl change -.12+.09 -.00+.01 .616
t'Z -1.22 -.88
P 222 380
pre .04+£.11 .01£.01
post .01+.01 .01£.01
Fp2 change .03+.10 -.00+.00 593
t'Z -1.93 -.28
P 054 783
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Table 3. Comparison before and after relative alpha waves in the group and between groups (n= 30)
(continue)
Experimental group Control group P
pre 10+£.12 .09+.13
post .04+.06 A12+.14
F3 change .06+.05 .02+-.01 .062
t'Z -1.99 -1.42
p 047 156
pre .16+£.16 .08+.12
post .05+.10 .09+.12
F4 change .10+.06 -.01£-.00 482
t'Z -1.54 -.60
p 123 551
pre d1+12 A1£15
post .05+.08 J10+£.13
T3 change .06+.05 .01£.01 159
t'Z -1.74 -41
p 083 683
pre .07+.09 .09+.11
post 07+.11 .07+.10
T4 change .01+-.01 .01+.02 968
t'Z -.80 -.09
P 421 929
pre A7+15 .18+.23
post .10+.14 .18+.24
P3 change .07+.01 .00+-.01 .057
t'Z -1.93 -.08
P 054 937
pre 15+.16 19+.25
post .09+.13 18+.21
P4 change .06+.02 .01+.04 206
t'Z -1.58 =31
P 113 755

2) g HlEtyl s} va
O5 W s A5 g Ak WSkl A AR F4 FqolA AR folstAl S tH(p<.05)(Table 4).
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Table 4. Comparison before and after relative beta waves in the group and comparison between groups

(n= 30)
Experimental group Control group P
pre .34+.05 37+£.07
post .34+.06 .38+.08
Fpl change .00£-.01 -.00+-.01 .676
t/Z .07 -.67
p .945 .504
pre .35+.07 .38+.06
post .34+.08 .38+.08
Fp2 change .01£-.00 -.00+-.01 461
tvZ .86 -.04
P 406 968
pre 36+.11 36+.10
post .38+.09 35+.10
F3 change -.02+.02 .01£-.00 341
tvZ -1.12 35
P 283 734
pre .32+.09 .35+.09
post 37+.09 37+.08
F4 change -.06£-.00 -.01£.01 544
tvZ -2.33 -49
P .035 .632
pre .34+.10 31+.04
post .33+.06 .32+.05
T3 change .01+.04 -.01+-.00 767
t/Z 25 -40
P .805 .694
pre .35+.09 .32+.05
post .33+.08 .32+.05
T4 change .01+.02 -.00+-.01 77
t/Z .64 -.29
P 532 779
pre 38+.12 35+.13
post 39+.13 32+.10
P3 change -.01£-.01 .03+.03 078
tvZ -.53 1.47
P .602 .164
pre 38+.12 29+.07
post A41£.11 .32+.08
P4 change -.03+.01 -.03+-.00 .094
tvZ -.69 -1.24
P 502 235

ol wQlge] 7153} Hsfe] mlA
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31
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3) &t zviak wWa} Hla (p<.05). F L3 b &F F vl AR SAES &
E o

HEo s A Aste] SAR A3, F3 Gl SAA

SF W 2% AF A0 bl dsel dgie :
P2 P3 el BAfom fes Ipsgny I STRIREHp05)Table 9).

Table 5. Comparison before and after relative gamma waves within a group and comparison between

groups (n= 30)
Experimental group Control group P
pre .59+.15 .60+.06
post .64+.06 .59+.07
Fpl change -.04+.09 .01£-.01 .062
t/'Z -1.07 .88
p 284 392
pre 58+.16 .60+.06
post .64+.08 .60+.07
Fp2 change -.06+.08 .00+-.01 077
tvZ -2.28 .14
P .023 .889
pre A44+.27 46+.23
post 56+.17 A43+.25
F3 change - 12411 .03+-.02 .034
t/Z -1.46 -.79
p .148 432
pre 37+.31 49+.21
post .54+.18 A47+.20
F4 change -.16+.13 .02+.01 247
t/Z -1.56 -.79
p 118 432
pre 48+.25 .50+.26
post .60+.15 S1+25
T3 change -12+.11 -.02+.01 171
tvZ -.85 -.20
p 394 .841
pre .54+.20 .50+.24
post S57+.19 .54+.22
T4 change -.03+.01 -.04+.02 .864
t/'Z -.68 -.20
P 495 .842
pre 33+£.27 39+.25
post 46+.24 44+.27
P3 change -.13+£.03 -.05+.02 303
t/'Z -1.98 -1.65
P .048 .099
pre .36+.25 46+.26
post A45+.21 A43+24
P4 change -.09+.04 .02+.01 454
tvZ -1.30 -.75
p 216 456
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