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Effects of Complex Breathing Training and Vestibular Rehabilitation
Training on Balance Kinematic Breathing Function and Balance
Abilities and Cognitive Abilities in Older Patients with dizziness
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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 sclected 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.

Keywords : Complex breathing training, vestibular rehabilitation training, kinematic breathing function, cognitive
abilities, older patients with dizziness
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I. Introduction T35 QAAEFE A AAA, A4 aga 715
. HollAl 5718 Holx Ao® el (Bayat et al,

2012; Gamiz & Lopez-Escamez, 2004) A 7)%5 012

et QAT wEE Sus AR & 2 A7AAs W Az T QGBS
ARE AFR T we WS FAN WA L e e wame oo, ojela
ANE L QoW (Ryu et al., 2016), FA3 31822 7% Adls= o)X Ho] 74 &3 ZAtoln] ARG $
F7bl Sl yg a8l 3745 444, 447 2 FoMe AA/5A% olAuze 1Y ande Az
gla AgHos ge FAHS zdeta tk(Mun Hoz & delx kHillier & McDonnell, 2011). %
o al, W06, AT, =R AFSTA UEATA - je ese wua 4498 B 2904003
2y A7 oAb Fgol Ashs ZEAAESES B2 A AR AT FEe] AzA), HAe(AA okp WAl
AA, 3F7NA Ao o)t LT} FhE - o 7153 H) agla (A A Zas AU &
e} whg Agke e il"ﬂ*%i} To AT SR 1ag o) aajel(Walsh & Smith, 2007) A7)
w Ad7]se] Astel e ofstE 751 vk(Park Bue m guAol SEWHoR ARAY $Eaw
et al, 2018). T3k Al7 11]@.-4 e =919 257 o] &2 =o)y] YEiHE AA oS REsk= A
© AR SShE AR AE et AR AT gesa o anasanE 435 79
W AFEES S7FHA ArkBellia et al, 2007). %%, ;_n;-.o] %3 lojob ghek(Hillier & McDonnell, 2011)
ol H3he g ARl AR ofer AE|ghA o ;‘—:?}, AAAE $EaoNe 71ue Ex8 x&EHog
2 3EA9 wis Sukely ¥ 229 ©ES AFA vk sl Rog A7k o] g Aofo] o] wu)
7151, 7hE8le] AR 5] 4EHS AaAE 3o N 7has A SEWS Jﬂ_%—s}'r zzlx}ﬂ el A
= s siillalley, 2019, FE AHEE THHE L one aaeme anse el wol Ale
oy Aol B e &8s HIAA T 931 2tHLee et al, 2011)
Floel Ao frashe Ao masa SOy oo o v daw Avlse 20 A7 254
& Stockley, 2006; Penafortes et al, 2013). ©]=, Y44 oo By 55 J|LdA W sEo] e aha
O AR A enteibasoR TEHE WES g sn 9 439 484 44 2 A W83
7} ﬁﬁlzx‘%% Mol Skt =Rle] IFS B 5% vEe] w4 S a3} 9o m(Troosters et al,
o} o7 ¥=s= o] th(Neumann, 2010). ] 2005; Sutbeyaz et al, 2010), TF +%5 WelE 27

e AueThe QR AAUNS TS o) ena 541 e5ez roan, e, 2F
Aetel teo] 2= AAY AAE7s ol T3 22 = SEo Rl MIPATA By 9Fe LEow
Y AR FIEE wolw glom, AT o) Lo o same w2 e o
el dizEARl Aol AA7T ol 1 twA A 2 37 mzosS Eddl duw Al3wkNield
gk Fo stuyoltt. AA7|E o) A" =EFE et al, 2007). &7 $% wHow ul2 19 A9
WEo] S7HAgrawal et al., 2000)8t= ASR2 T4 A BRG] &8 SEEil §7] Ald wiE ydi, &
ojx|EZo|tkBayat et al, 2012). AA7]E o] v 7] Al WS FojdE gAY 53 9% F)Ad 2
= A S UEle A9 gou, =Rl 4 o AFE F= FZ A LE(Coby & Kisner,
T A7 Hald Wtk el ve 2AA Ve 2007, 2 F& B v §1S eme HHd =
o] Zraz oJX W= et WP} o} 3 EO] (=h=) S U= 9% omaEy] SE(Nield et al, 2007), A
Aoz Hu¥ il JrKwon et al, 2019). AA 7504 3 U= glo] By HAu B75 AHe = 5%
wol B A wole] Hla oAy *’F—Bﬁ ol 7} :; AFLE So] fuA Fr]LSon, wol B
WAS e Aow et slond = s T LT L o e
QB ol el Bole Ao BuHIL I olsh o] :m9le] AwZFrbe] wep AgATHA
th(Balci et al, 2013). 3tAIRE AA7]s0ld Ao A Qe AAGA} ZHgo] Aali= whA w0l A sho] why
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B /M7 e, % SEUIA A A7
ARZ T AA-HT =Q1ghAte] S/l EobA|ar 9l
o olE% mQle] TEVIA Ay AAgAEE T o
AdTe] WS S8l =2l 553 #dE &5
I AL Feae] vt AT A= A
Zbapoll A EsiA o] FoiAaL gloy s-EvEe A4

G- 7124 7 2SR ZEa e AA ot
webA, w9le] TEEEN APALGRES]l ST
A eoziy 4HF EHtes AYoriE 2dH
= Als HAsAT)a ekl v de A
= ALY Ve FHE SANE e
g z2adls pdste] HEske do] FolEn
Tast w919 AAZE Aihm A sF7EAS
o} AAHT S FE AATsld ook ddE A
SR A77F o dAet oo, & Ay 59
TEHEEEH ARV SAL 0] AA"HT =8kt
TE7ed wdsE R ATl vA= Gl o
3 ATgromM, :=Rlo] AYITTFE AT AA 75
Aetet w3tz oide =l WA T 5F7A
At AFAAG ] o 2 wEle] oS AlAs
i, =gle] RPES H7EE Sl ved Ak e
HEE L

]

II. Methods

1. Participant

B AT 599 94 ATAE CA9 Hsh 718

<Table 1> Physical characteristics of subjects

Brain, Digital, & Learning, 10(2)

A= ]
hom ANSIom, 3L ol olgFe] A
g o AdE FABASS AR AP
Aol o thkAET wEAEe] Bols] B

71571EE ERIstH e, B A3 HAE FE3| o
sfstar Adol tigk ApEE Rl Fofeaks 7kl @At
56 APz dAE HEFE AAEE & A9
APzt 5442 FAEIEEES o]&ete] ¥ &F
P Z25(CON: Control group/n=12)3 &5 51

#(CBEG: Complex Breathing Exercise group/n=12),
AG4AE F51H(VREG: Vestibular  Rehabilitation
Exercise group/ n=12), 5338 %5 & AZAE 5
T15(CVEG: Complex Breathing Exercise & Vestibular
Rehabhilitation Exercise group/ n=12) 2.2 X733}

vl 250 ARdAAR] it sAAAPA T o] ghatol
7F e AR yEion A o gidAtES A
o] FoME A T 2 AFS AT 8AE

o] ANAF EAL <Table 1>} 2t}

2. Exercise Program

B AFe] &5 T2 F 33, 19 60&3F
%F 167 ¢ BT AHAYS &F ==
ads  AAEYY. BEsgeE ZRaPe
CBEGSF CVEGel Agstgon, AGAE &5 =

Items Age Height Weight BMI Body Fat
(Years) (Cm) (Kg) (kg/mr) (%)

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,
Rehabilitation Exercise group

CVEG: Complex Breathing Exercise

& Vestibular
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1) Complex breathing training program

= H
2] 8] ko) A ¥, McConell(2013) &
Sapienza 0(2011)E Fu2 A - Rt E5
AR 2 7 2

|

:tlo
fol

al e 8
s owds) £5ow THHA AAAR, A=
2% $¥e S 5FPSE 158, 949 ¢
31 4% omey] $¥2 AFE BFLEF I5E
oz TRaom, WA AEARAL LEAL
£ 3087 AAF F 158 Fo Al vhx ¢
e AR FAS AFEE Fragn ot /R
49l eEAnY ABe H2HOoE o] TFLF
of Age FA %7 gl FAH vge

3. Measurements and Method

1) Kinematic Breathing Function Test

4§71 ol¥]§A(inspiratory
reserve volume: IRV), &7] doH]& % (expiratory
reserve volume: ERV), <t Al #H &% (slow or
relaxed viral capacity: SVC), =24 ¥ &= (forced
vital capacity: FVC)& =43} j‘:} Zyz7y el A= 3
WH A gete] A2 7 FA4A) 9] FHitghs 7 F8FAh

2) Balance Ability Test

2= <]
Balance System(CSMI, MA, USA)S o] &
A sEHd AE A9 o, FPAES

Norm Balance System?] Center of Pressure =%

T8 T8 54LS 98] Humac Norm
skl A

Humac

o st SOTMMT. = = 7} Weigst Bearing S4dHo2 WHx 58S =
a9E AR S Aee1-6) AAHFE AT sqq. _\;]34;(]-‘_ Ml W goﬂ b A 2~
T ¥Y B E@-1DeR pAsden, AHAE mue gy 982 U AWEE ¥A
Aekse] FAAS W82 <Table 3>3 2t}
<Table 2> Complex breathing training program

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

-Diaphragmatic breathing
-Pursed lips breathing

1 -Localized expansion breathing RPE 6-8
‘Necessity  for  respiratory  muscle
training
-Diaphragmatic breathing 10times

) -Pursec.i lips breatk.ling . 25-30min RPE 9-11 x 16/3
-Localized expansion breathing 3sets
-Incentive inspiratory spirometry training
-Diaphragmatic breathing
‘P li thi

3 ursed lips breathing RPE 11-13

-Localized expansion breathing
‘Resistance inspiratory muscle training

1. Breathing education
2. Breathing re-training

3. Resistance inspiratory muscle training(chest mobilization exercise + inspiratory muscle resistance trainer)
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<Table 3> Vestibular rehabilitation training program for exercise group

Stage (z:;i(:) Vestibular rehabilitation training 2;:::; Irétlg)l]sal)ty lzr;g;f? Rest
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
| 18 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) 10times  sets/
6. In a sitting position head turn right & left (at each 4omin 11-13 1 min
side head up & down with eyes closed & imagine RPE 3sets
eyes focusing on finger
7. Standing, head turning to the right & left
(eyes closed & eyes open)
8. Walking, head turning to the right & left
(eyes focusing on wall)
2 9-16 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)
T W YA BE QM 4HE Thek Y E AAE a"geE AGEd HEE, F8 o5
2 94 9n Asdez WAz wES Zqat LaE ofd HAE wolE ela: sleld
Yoz FP od) Ao FHS Fm A 2E, 24 =AU % ARR Qs Fo
9 A ZQse] 1 A3 gow vea g HzE, BY w287 H2E, B34
ES A

3) Cognitive Ability Test

QAL LA A% FRW BEAS A

B 7HKorean version of Montreal Cognitive
Assessment)© A EQIA & Zoly] 93 HE
=R 7 gk MoCA (Montreal Cognitive

Assessment)E Hl® o R FA, H 2 HIsY
Ed s H7tE AX AAZE EFolrh oA
ARl A5 AF7E sl 7 g A
Ade o3y Foy Y, FA4E AAFgE

At g AAV5ES Frhach Bk FEL

= o T
F 7R A9 248 sAd2 48 e 2
THEY] H2E, ASUAE a8E A4E0 "z

b oz 233 ool Fgoez 53t Bherer
Erickson, & Liu-Ambrose, 2013).

4. Data Analysis

1) Sampling Calculation Basis

BoAGe A FESFE Grpowerd.1.94 X2
WS A 4aE, 893703, F95F a=.05,
AAY 1-B=095)3}0] & 48M o7 A& o] FAE
& ol &dte] 153} }‘21‘3}
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2) Statistical Analysis

AT E Sl SPSS
(Statistical Package for Predictive analysis soft
ware) PC 240 version SAXZZI1HS AE3slo]
RE WY oigk Fyt (Mean) %
(Standard deviation: SD)& At=3+% ,
AZT(AFE 2 AR e 48 3 7ol HE
(2#4)2 Two-way Repeated Measures ANOVAE
AN s ANOVA A & Ad U 248 59
A7 FoAd A5 AT 3 FoA 5

Z4® RE

A8 =

EFAA

III. Results

1. The Change of Kinematic Breathing Function

WEEA Ay IRVeE A7) p=0.002 2 FAXHSZ
FolsA v en, ERVE A7l p=0.000, A7]x

7 p=0002 2 EAAHo=Z FoaA e =
s SVCE A7) p=0.000, 1§ p=0.002, A]7]x1%&
p=0.0312 FAASZ FostA vER o, FVCE
A7l p=0.000, =& p=0.001, Al7Ix1%F p=0.000 =
AR FolstA vERST

2. The Change of Balance Abilities

HRA - Az Upe A7 p=0.042

TAHw FostAl YErske™, Down
& A7) p=0.002, L& p=0.001, A]7]x1+% p=0.001
EAA R fFolstAl vEbwth 3 Lefte Al
7 p=0046 o= FAHOE folstA vepykor,
Right¥= Al7] p=0.005, 1% p=0.001= A o=

i

Hels B 0% A [ e MO Q3
R GAARLE 2R U8R o as dee
F 3&71%59 WEle <Table 4>9 2t} 2835 F
$EY AAARELE Lol A-F olgnuiy
<Table 4> Changes of kinematic breathing function levels M=SD
Items Groups (QG) Pre Post Source F(p) Post-hoc
CON (n=12) 1.50+0.10 1.50+0.07 T 10.302(.002)
RV CBEG (n=12) 1.46£0.17 1.63+0.05 G 0.290(.833) A<B.D
VREG (n=12) 1.51£0.22 1.55+0.19
CVEG (n=12) 1.48+0.19 1.61+0.14 GxT 2.418(.079)
CON (n=12) 0.66+0.20 0.67+0.18 T 16.463(.000)
ERV CBEG (n=12) 0.65+0.15 0.74+0.11 G 0.967(.417) A<B<D
VREG (n=12) 0.69+0.15 0.68+0.15
CVEG (n=12) 0.67+0.13 0.840.08 GT 5.910(.002)
CON (n=12) 2.49+0.11 2.484+0.12 T 19.070(.000)
SVC CBEG (n=12) 2.48+0.17 2.67+0.11 G 5.578(.002) A<D
VREG (n=12) 2.46+0.21 2.54+0.16
CVEG (n=12) 2.57+0.18 2.7840.10 GxT 3.226(.031)
CON (n=12) 2.20+0.09 2.194+0.09 T 21.261(.000)
Ve CBEG (n=12) 2.26+0.13 2.37+0.15 G 6.306(.001) A<D
VREG (n=12) 2.33+0.08 2.33£0.08
CVEG (n=12) 2.25+0.17 2.48+0.13 GT 9.572(.000)

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, GxT: groupXtime.
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<Table 5> Changes of balance abilities levels M+SD

Items Groups (G) Pre Post Source F(p) Post-hoc
CON (n=12) 51.33£2.21 50.83+1.11 T 3.019(.042)
CBEG (n=12) 50.91+1.67 50.75+1.57

Up G 0.666(.577) ns
VREG (n=12) 51.16£1.11 51.91+1.24
CVEG (n=12) 50.16+1.32 51.66+2.01 G-I 3.645(031)
CON (n=12) 48.66+2.01 49.16x1.11 T 10.328(.002)
CBEG (n=12) 49.08+1.67 49.25+1.21

Down G 6.676(.001) C<D
VREG (n=12) 50.4142.27 48.66:0.88
CVEG (n=12) 52.58+1.78 50.0042.37 G<T  6814(.001)
CON (n=12) 52.33+2.42 51.00+0.60 T 3.060(.046)
CBEG (n=12) 51.0041.59 50.91+1.72

Left G 1.091(.363) s
VREG (n=12) 51.66+2.01 51.08+1.50
CVEG (n=12) 51.9142.08 52.00£1.90 T 0.907(445)
CON (n=12) 47.66+2.42 49.00+0.60 T 8.653(.005)
CBEG (n=12) 49.001.59 49.08+1.72

Right G 6.336(.001) s
VREG (n=12) 49.25+1.42 48.83+1.89
CVEG (n=12) 49754172 51.5842.10 6T 1.423(249)

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, GxT:

groupxtime.

3. The Change of Cognitive Abilities

IV. Discussion

BHEELE} AAARLE Z2IYS HEH
F Qx5 W3l <Table 6>9 2t} 235 F B oAy 3559 %n AN Ta 1Y
e AAAGEE Z2aE A-F ojdESA o] A UZF 44 w9 A 555 ¢F%
AgFEA 23 Moca-K = Al7] p=0.000, A]7]x=1 2 2 QX% nxE JFS Hlw BAFPo
¥ p=0.000, Al7Ix1H p=0.048 = EAASZ 9 o, 7 A3 o go| =olatazt s}
a7 thebser, Sevke el s B3 AAA AF o 5
<Table 6> Changes of cognitive abilities levels M=SD
Items Groups (G) Pre Post Source F(p) Post-hoc
CBEG (n=12) 22.66+2.70 21.16£2.12
Moca-K G 7.601(.000) A<C<D
VREG (n=12) 23.75+1.35 24.66+4.07
CVEG (n=12) 23.50+2.90 26.00+2.69 T 3-:850(.048)

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, GxT:

groupxtime.
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V. Conclusion and Suggestions

1. Conclusion

H Aoz yehytt

A, BdsgS &l
Yo ®gE & 2]
(VREG)S H5FEF5d dAALEsS ZF F
e 1F (CVEGQOIA EA4e %
H Aoz eyt

AR, EdeFE
7% WstE #
(VREG) ¢ 53 5Fs A=
gt 15 (CVEQAAA FAAoz FolatA I
H Ao = e

ool Azs Feeind,

-jl]_

1% ol
o

4o

i

AGLEL oAAPZFE ogwABAe] HFSH
FEEY L A/l FAHA FFL WA F

AA, A7 AAHTe] dlo] HEshA @o
A

W, 34 94 BFHols] We] ek thest welst
AP oz A%H A7} o Fold Bart qluk.
A, BREELEN A4A £F wte) B
AFE] ARA M5 G} BAES BHOoR
ARE AF2A 1 A3t AeHA g7 Wl

Brain, Digital, & Learning, 10(2)

Bo OE g, ddE 2% T2oY 52 48
ko] A&H AT o] FolAk & Aot
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