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Effects of Feedback Breathing Exercise with Aquatic Functional Balance
Exercise on Kinematic Breathing Function and Balance Abilities and
Gait Abilities in Older Patients with dizziness
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<ABSTRACT>

The purpose of this study was to help prevent chronic diseases of the elderly and improve their quality of life
by investigating the effects of feedback breathing exercise with aquatic functional balance exercise on kinematic
breathing function and balance abilities and gait abilities in older patients with dizziness. In order to achieve the
purpose of this study, 64 elderly women at C located in N city, Chungcheongnam-do, were selected at random
and allocated 16 elderly women each for the Control group (CON), Feedback Respiration Exercise group (FREG),
Aquatic Functional Exercise group (AFEG), Feedback Respiration & Aquatic Functional Exercise group (FAEQG)
and measured kinematic breathing function and balance abilities and gait 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 were as follows. First, as a result of analyzing
the change of kinematic breathing function according to feedback breathing exercise with aquatic functional balance
exercise, FAEG and FREG was significantly improved compared to CON and AFEG. Second, as a result of
analyzing changes in balance ability according to feedback breathing exercise using aquatic function balance
exercise, it was not improved in all variables. Third, as a result of analyzing the change of gait abilities according
to feedback breathing exercise with aquatic functional balance exercise, FAEG and AFEG was significantly
improved compared to CON and FREG.
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I. Introduction
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II. Methods
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AR S o] &ske] M F 15 (CON:
Control group/n=16)¥ ¥ =¥ 33 &% 12 (FREG:
Feedback Respiration Exercise group/n=16), <% 7]
A WH~ $FI1F(AFEG: Aquatic Functional
e 58 $Es wWad
9515 (FAEG: Feedback
Respiration & Aquatic Functional Exercise group/
n=16) o2 AAs AT vl 1HFe APl od
FEAAANATL FYFdAe)7t gl ASE YERS

Exercise group/ n=16),

% sy W

W, Q7 g gAAEe A7 o 542 44
T ow Age ANsdr NEAse A4 54
© <Table 1>3} 2},

2 AT 5 T2aAe F 33, 1657 5
c FEEE F 60 T VA dEs %
T2aRE AAEYT e $ELE T2
FREG®} FAEGe] A&3stdom, ¢35 7|54 Wi

o5 TR AFEGSH FAEGel #8383l

O

Aol v=w $ERE %Hl SPIRO TIGER®)
(Idiag AG, Volketswil, Switzerland)®] = <A+
g e BAow AATh A& (emH20) 1-9%
Al <Table. 2> 5 ti’dAte] MIP(cmH20) 50-60 %0l
Fal= 1-39A19l4 RPE 11-13(fairly light-somewhat
hard)ell sjBst= 3= A5k

Z71AAHLe ARG dAA 103 TT/ANER A

Aate] AAA 0w Z7AA HZE 353 FE/AE
2] AA G 2F Rt A2 A AE T A
Aol Y& <Table 3>3 7o #4394t}

1) Feedback Breathing Exercise Program 2 AT AMES o Ve dHEAs 5 20
e oA L=AA A NEALSOR 1T +F
e 55 %% ZZaWe CAY Nag] w2183 THY BeHEe Ve S5 H wQld v dee
oA o]Ro]Hom, McConell(2013)9F Sapienza et 2 3t gEraAHe] Vs AstE detr] s vl
al, (2011)<] qj WS A g B ot whA 4A - e zradfler 7ed HE Zl(Functional Gait
<Table 1> Physical characteristics of subjects
I Age Height Weight BMI Muscle Body Fat BMR
ems .
(Years) (Cm) (Kg) (kg/m’") Mass(kg) (%) (kcal)
CON
(1=16) 70.64+3.66  156.59+3.03  63.04£7.90  27.86+£3.46  38.9244.98 24.67+5.56  1102.52+90.04
n=
FREG
(1=16) 72.12+3.48  154.66+5.84  60.70+6.65  26.94+4.14  38.58+4.33 24.82+5.03  1122.12491.17
n:
AFEG
(n=16) 72.04+4.41  155.66+4.42  61.22+5.13  26.84+£3.31 39.15+4.05 24.66+3.74 1137.50+£110.69
n:
FAEG
(=16) 71.62+3.84  156.62+5.02  62.71£5.59  27.24+4.33  38.88+4.62 24.96+£5.62  1132.12+88.96
n:
P 0.484 0.382 0.502 0.436 0.484 0.668 0.606

All data represent means + standard deviation. CON, Control group; FREG, Feedback Respiration Exercise

group; AFEG, Aquatic Functional Exercise group; FAEG: Feedback Respiration & Aquatic Functional Exercise

group.
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<Table 2> Feedback Breathing Exercise of Intensity

Resistance(cmH20)
Model 1 2 3 4 5 6 7 8 9
stage stage stage stage stage stage stage stage stage
Intensity 10 20 30 40 50 60 70 80 90
<Table 3> Feedback Breathing Exercise Program for Exercise Group
. ) Motion
Stage Exercise program Reps/Set Intensity
Frequency
- Respiratory Muscle Inspiration breathing exercise
- Respiratory Muscle Expiration breathing exercise
1 ) o o -5-10reps/set RPE 6-8
Respiratory Muscle Inspiration and Expiration
breathing exercise
: — - - 16 Week /
) Respiratory Muscle Inspiration breathing exercise 10-15reps/set RPE 9-11 Week 3 rens
- Respiratory Muscle Expiration breathing exercise P
Respiratory Muscle Inspiration and Expiration
3 -20-25reps/set RPE 11-13

breathing exercise

-Diaphragm muscle breathing exercise
Exercise kit; &3] 2017-0083866)= ©]-83F &% HlHol
0 R 5% 154 wYs £% Zeade ACSM

=

(2010)°l AX =] A= w5 AFFS Fste] ERl
& 108, ¥ +F 40%, Aues 10282 F 603t
Arstglon, 22 5 339 kR 1653 48313

LT 7R UMY s ZRIOHS SA9e] B
R 75 B 7o wolg) SlE FTRITINAN E
AE=E Skt A el deE A8A7HA,
AE A 5 b Hojux] =S 7Sl
TAA ] W8-S <Table 4>3 o] 433k ch

4. Measurements and Method

1) Kinematic Breathing Function Test

s&sd Al SAHAETF= Cadio Touch 30008
(BIONET)S o]&3fo] k2 Aol Arjsleich AEstk

SAS Slete] AL oleld ¢ =S FEsE AW
AE HolE v SA4S AAEit 571 5482
7] of|u]-&A (inspiratory reserve volume: IRV), 37| <
H]-8-%(expiratory reserve volume: ERV), ¢H4 Al #|&af
(slow or relaxed viral capacity: SVC), =24 &

(forced vital capacity: FVO)S =43tk Z42ke] HAle
3H Algete] A& 7} SAX S Firgks 71531

2) Balance Abiliies Test

WA= #8d 59 SAHS 913 Humac Norm
Balance System(CSMI, MA, USA)S o]&3te] A
Ay sy ArE AAea e, 9 @2E2 Humac
Norm Balance System®] Center of Pressure =74
W3} Weigst Bearing S Mo W~ 78S =

P

4 etk MEAE Ws we g oA

g HAls $xke] B f-o] tfgh U4

B Ao s FHs8t7] f1ste] Exbody
Y X @4H] (Clinical Gait  Analysis,

6100 RMT, Seoul, Korea)Z o]&3to] A 7+4, &3+
A R sHE FAAT(McDonough & Jette.,
2010; van Uden & Besser, 2004). & 39 1.3
8 dAE J3892E 2 54 A gl A 9l

% @ thg AAdel FEAZe ola b A
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<Table 4> Aquatic functional balance exercise program for exercise group

Intensity
Type of ) 1~5Week 6~10Week 11~16Week Motion
. Exercise Program
Exercise (reps/set/pad (reps/set/pad (reps/set/pad Frequency
level) level) level)
Warm-up .
. Stretching
(10 min)
- Aquatic functional balance exercise kit
. 10/3/3 10/3/5 10/3/10
walking
- Aquatic functional balance exercise kit jump 5/3/5 5/3/10
Work-out ) i ] ] 16 Week /
- Aquatic functional balance exercise kit up RPE RPE
(40min) 10/3/3 10/3/5 10/3/10 Week 3
and down 8~9 10~11 12~13
reps
- Aquatic functional balance exercise kit ROM P
. 10/3/3 10/3/5 10/3/10
Stretching
- Aquatic functional balance exercise kit squat 10/3/3 10/3/5 10/3/10
Cool-down )
) Stretching
(10min)
1o ¥3
LA AR III. Results

5. Data Analysis

B oo thAax FESFE Grpowerd.1.94 TR
a9e AHdaE, 23%71=03, FoE a=.05
A4 1-B=095)3t] F 7T6HoE AFEH Ao
T gegztd 9ste] 64W S 29 wiAS ol &
sto] 153} Sk

2 AT F4¥ EE AREE SPSS(Statistical

Package for Predictive analysis software) PC 24.0
version A ZZ1:WS AFESte] BEE WA digh

B (Mean) ¥ 3F+Hx}H(Standard deviation: SD)Z

AbEskATh e an, 24171 (AR 9 AR )e] w4
A P Fo9Ad HE@#4)S  Two-way RM

ANOVAE 2A3st9dth. ANOVA AA & A u
Ay Az A7l 2§94 A HE T #9
< SyntaxS ©|&3le] FAlEA T oldf, &

5
A o+ a=.052 HZeA

1. The Change of Kinematic Breathing Function

JEw SESES WAR 5F /54 WAL 0B
Z2I9e A8% § 5F71%9 WaE <Table 5>
o 2t =Y BELES WAR FF 7154 B
g% ZEaY AF olUNMBIPAGRA Ast

IRVE Al71(F=8.307, p=.005), 15(F=247, p=.863), A
7Ix15(F=2.315, p=.085)% Al7]o|A EAZHOZ {2
stAl dElgton v 2443 FREG(p=.011)%
FAEG((p=007)°14 SAHez2 FostA ekt
ERVE  A7](F=5.830, p=.019), 2§ (F=1.270,
p=.293), A7Ix21F(F=2.418, p=074)E A7]A =
AXow fFostA YvEtwew, thi=r BMAR
FAEG(p=.002)o14 SAAo= FolatA vhers:

ESH SVCE A7) (F=8978, p=.004), L& (F=4.014,
p=.011), AI7]xZ1&(F=2.900, p=.042)& A|7]¢} 1F,
Al7|xT1g BFolA FAIROR froletA dEy o
o, e 2443 FREG(p=.007)2t FAEG(p=.005)
oA BAHeR FodA etk FVCe A7)
(F=10.096, p=.002), & (F=4.308, p=.008), A7]x1
F(F=4411, p=001)Z A7 1%, Al7Ix1F5 EF
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<Table 5> The changes of kinematic breathing function in groups after exercise program

Items Group Pre Post Source F(p) Post-hoc
NEG(n=16) 1.5240.14 1.51£0.11 T 8.307(.005)

Ry FREG(n=16) 1.46+0.17 1.57+0.13* G 0.247(863) o
AFEG(n=16) 1.53£0.23 1.55£0.18
FAEG(n=16) 1.50:0.17 1.62+0.16** GT 2.351(.085)
NEG(n=16) 0.66+0.18 0.67+0.16 T 5.830(.019)

Ry FREG(n=16) 0.65:0.16 0.69+0.13 G 1.270(293) o
AFEG(n=16) 0.66:0.16 0.65:0.12
FAEG(n=16) 0.69£0.13 0.78+0.05%* GT  2428(.074)
NEG(n=16) 2.5240.17 2.49+0.13 T 8.978(.004)

“ve FREG(n=16) 2.5140.19 2.65:0.17%* G 4.014(011) Jo
AFEG(n=16) 2.49+0.22 2.5320.17
FAEG(n=16) 2.58+0.18 2.7240.12%* T 2.900(.042)
NEG(n=16) 2.2340.09 2.2140.09 T 10.096(.002)

ve FREG(n=16) 2.28+0.11 2.34+0.13%* G 4.308(008) Jo
AFEG(n=16) 2.30£0.16 2.3120.08
FAEG(n=16) 2.28+0.16 2.38+0.09%* 6T 4411(.007)

A: NEG, Non Exercise group; B: FREG, Feedback Respiration Exercise group; C: AFEG, Aquatic Functional

Exercise group; D: FAEG: Feedback Respiration & Aquatic Functional Exercise group. T: time, G: group, GxT:

groupxtime.

AN FAHCR FolsA deptom, g
A3} FREG(p=.009)%} FAEG(p=001)914 %72 o
2 $98h vk

2. The Change of Balance Abilities

JEw FELES JAR FF /5 BAx &
¥ ZRI9e 488 ¥ #3599 Wak <Table
6>3 2ok M= EELES FAR £F )5
WAz $F ZEad AT olAWNBIYUGEA
A3 Up = A7I(F=974, p=.328), 1w (F=3.833,

O
—
:’5
>

|71 x 15 (F=1.286, p=283) & 1Eo|A &7
FostA vEbton, oW $MAY BE

%‘— W TAX R Folgt Aol7b YEhA 2
t}. Down & Al71(F=1.016, p=.317), 1&(F=3812
p=014), A71x1EF(F=1.341, p=269) & 1FA B4
Moz  folatAl udEhwen, oRlyg BAAw
FAEG(p=.048)e1 A FAHo= s ztol7} e}
itk Left &= A171(F=1975, p=.165), L& (F=1.294,
p=.285), Al7|x 1 (F=2.058, p=.115)& =& WA
EAHORE frold o)zt YERUA ekokom, Thyl

.1.4

& o
32 in

IdFolA FAASRE {Fog Ao
t}. Right +

A 71 (F=1.975, p=.165),

5 (F=1.294, p=.285), Al7Ix1&(F=2.058, p=.115)%

o
2=

&2

= Wl EAHeR
Fokom, o

o7 Aoz EniA

% BN RE aFeN BAHC

¢} pL

Folg o]k e

Bl

3. The Change of Gait Abilities

= A71(F=26.037, p=001), 18(F=427, p=.734), A
71x15(F=15.79, p=.00)Z Al7]e} Al7|x1EFNA &
AXoz  FosiAl  depgon, oWy A
AFEG(p=.001)2} FAEG(p=00D)°lA EAZ o2 {2]3t
A HERstT AI7|(F=7685, p=.007),
(F=.665, p=577), A71x25(F=1.819, p=153) 2 A7
oA EAHeR fFostAl delgon, thHE A4
7} FAEG(p=003)°14 BAHoz e ebst

1=
T

=
155
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<Table 6> The changes of balance abilities in groups after exercise program

Items Group Pre Post Source F(p) Post-hoc
NEG(n=16) 51.25+1.77 51.00+1.09 T 0.974(.328)
FREG(n=16) 50.06+2.52 50.19+2.07
Up G 3.833(.014) ns
AFEG(n=16) 51.77+1.15 51.56+0.96
FAEG(n=16) 49.37+2.36 50.00+2.06 GxT 1.286(.288)
NEG(n=16) 48.56+1.77 49.00+1.01 T 1.016(.317)
FREG(n=16) 49.93+2.51 49.81+2.07
Down G 3.812(.014) ns
AFEG(n=16) 48.56+1.15 48.43+0.96
FAEG(n=16) 50.62+2.36 50.00+2.06* GxT 1.134(.269)
NEG(n=16) 51.81£2.40 50.81+0.65 T 1.975(.165)
FREG(n=16) 50.75+1.57 50.75+1.65
Left G 1.294(.285) ns
AFEG(n=16) 50.93+1.39 51.06+1.29
FAEG(n=16) 50.43+1.78 50.31+1.85 GxT 2.058(.115)
NEG(n=16) 48.19+2.40 49.18+1.66 T 1.975(.165)
, FREG(n=16) 49.25+1.54 49.25+1.65
Right G 1.294(.285) ns
AFEG(n=16) 49.06+1.38 48.93+1.29
FAEG(n=16) 49.56+1.79 49.67+1.19 G>T 2.058(.115)

A: NEG, Non Exercise group; B: FREG, Feedback Respiration Exercise group; C: AFEG, Aquatic Functional
Exercise group; D: FAEG: Feedback Respiration & Aquatic Functional Exercise group. T: time, G: group, GxT:

groupxtime.

<Table 7> The changes of gait abilities in groups after exercise program

Items Group Pre Post Source F(p) Post-hoc
NEG(n=16) 27.11£2.69 26.75+2.24 T 26.037(.001)
velocity FREG(n=16) 26.4242.14 26.42+2.44
G 0.427(.734) A<C,D
(cm/s) AFEG(n=16) 26.7942.75 28.03£3.07***
FAEG(n=16) 25.38+3.00 28.304£2.29% % GxT 15.796(.001)
NEG(n=16) 45.29+2.82 45.78+3.08 T 7.685(.007)
cadence FREG(n=16) 46.37+2.61 47.17+2.10
. G 0.665(.577) A<D
(steps/min) AFEG(n=16) 46.35+3.14 47.55+2.65
FAEG(n=16) 45.49+2.99 47.8142.98%* GxT 1.819(.153)
NEG(n=16) 27.41£2.39 26.84+2.26 T 4.037(.049)
step length FREG(n=16) 26.59+2.67 26.46+2.24
G 1.029(.386) A,B<D
(cm) AFEG(n=16) 26.63+3.02 27.894+2.70%*
FAEG(n=16) 27.21+2.57 28.7142.34%%* GxT 3.907(.013)
stride NEG(n=16) 48.65+2.83 48.09+2.52 T 3.423(.048)
FREG(n=16) 48.73+£2.26 48.05+2.17
length G 0.351(.789) A,B<D
AFEG(n=16) 48.21+3.12 49.774+2.46*
(em) FAEG(n=16) 47.98+3.02 50.00+2.76%* GxT  4.920(.004)

A: NEG, Non Exercise group; B: FREG, Feedback Respiration Exercise group; C: AFEG, Aquatic Functional
Exercise group; D: FAEG: Feedback Respiration & Aquatic Functional Exercise group. T: time, G: group, GxT:

groupxtime.
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