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Abstract
Background: This study was to determine whether
the diaphragmatic breathing exercise using a DiP
Belt(Diaphragmatic Pressure Belt) is effective in in-
creasing the diaphragmatic motion and forced vital
capacity.
Design: Pretest-Posttest design.
Methods: A total of 44 subjects(15 male, 29 female)
participated in this study. All subjects were measured
the diaphragmatic motion with a sonography and the
Forced Vital Capacity(FVC) was measured with a
digital spirometer. After 4 weeks, the subjects were
intervened the diaphragmatic breathing exercise using
a DiP belt and were remeasured for diaphragm mo-
tion and FVC.
Results: After exercise intervention, quiet breathing
significantly increased with the change in dia-
phragmatic motion and showed a moderate effect size
(p<.01, Cohen's d =
nificantly increased in deep breathing and showed a
high effect size (p<.001, Cohen's d = -1.32). The

mean diaphragmatic contraction pressure increased,

-0.53). In addition, it was sig-
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but there was no significant difference and the peak

diaphragmatic contraction pressure increased

sig-
nificantly (p<.05). Both diaphragmatic contraction
effect (respectively
Cohen's d = -0.28, -0.33). In spirometry, FVC, Forced
Expiratory Volume in 1 second (FEV)),

FEV//FVC% all increased, but there was no sig-

pressure showed small sizes

and

nificant difference. Only peak expiratory flow in-
creased significantly and showed a small effect size
(p<.05, Cohen's d = -0.41).

Conclusion: The DiP belt diaphragmatic breathing ex-
ercise that the principle of visual feedback can correct
diaphragm breathing in a short time, so it is a useful
breathing exercise device that can help the diaphragm
breathing exercise in the right way in clinical practice.
Key words: exercise,

Diaphragmatic ~ breathing

Diaphragmatic motion, Diaphragmatic Pressure Belt.
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SURE TAE B4 FF 2HoI0 1R 28] £F
o] & AEH 0w T tH(Ratmovsky F, 2008).
- =9 oksbh AR 1 F sk shee
0% A2A7]10L 25 JZ2E 15% 5700 A AtKGreising 5, 2015). A2k9] low
7 2}/ 7| 2 #H(Chronic Obstructive Pulmonary Disease; COPD) $+A}= 7}2 5 80| =% HA] 7}

9= 71A1A o]Ho] A Y 11 uAAFASC &
sho] T 0% JyHd o5 7tzere] g2 4e] o5 e
Newell &, 1989). theket Q1o g 7hzwl ¢ ofsh= H & 7t
skzto] ko] Ao l‘%@ 2ol &S n X tDubé?} Dres, 2016; Greising 5, 2015).

Jtzak 289 7% ARl T35 Aus Yo R 7tRYr & 525 (diaphragmatic breathing ex-
ercise)°] Aot & WS g &2 v Folo] S e &2 TFE Sl ¥ ¥ S5 ol st AF%
7hE B9l wA0lA @A Bl 5w BE 50 AR FHAsleldA] v F-97h vpE g o R FAo| s sl
SHoK(Cahalin -, 2002). Yamagun F(2012) 7F2Y S&5<= COPD Aol Al 4573+ 4839
& Asa AANBE S5 are] e AR QT Bruton 5(018)S 14 849} %
Aol st AAE olgd BF AWS &5 P 4ol A AT FAH
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7tz 229S S4317] Yal ZS3KEcho Wave I, TELEMED, Lithuania)E AFE-3At) =74 Wi
HFZ =2 A A T Ae] @ B2 F7F Bl X (midclavicular line) @} @ 2 o2 Zn]w ] ZnH] T A 2(costal
margin)®] WxFdel| A3 B-FA(convex transducer probe)E Fil B-modeE ©o]E3f 7tEE 5 Flskgich
(Figure 1A). 18|31 2535 M-mode = WA A S8 Sk &<t viAIH oA 7P =2 Ao A8 E
A5t 7t29re] 22 AS 9183 thFigure 1B). 5742 HQESE &g (quiet breathing), 21> & -3(deep breath-
ing)S 7} 23] SANAM H gk AHE5ISITHSantana PV 5, 2020; Wang B 5, 2019).
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Figure 1. (A) Sonographic approach to the left diaphragm. (B) M-mode sonography of dia-
phragmatic motion
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oJafef| k2 ApA|of| A v-A3] A (mouthpiece) S U ol 55 3t U3 Fv/l(nose clip)E &3 th oA+
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Miller 5, 2005). W& 542 Fa wEA &K (Forced Vital Capacity; FVC), 123+ =84 <5 %(Forced
Expiratory Volume in 1 second; FEV)), 1527t =84 /=84 HE=HFEV/FVC), 3 U'd<s 5 (PEF; Peak
Expiratory Flow)®] X5 &R1}3lal 33] 743t Fgks AHSsHiTh

= 7= 1245 cn, AIE 15 ecn 2
o b= g1s 4 ok 53 R

HEZ S 2pA oA 117 MIEES o] 83l 9% wl Fol(I g o] Z=7] Fehell Y AZE wEel stk
g zke] el v F9 FAA7E vheket i ® oAb A Ees shls WE 7]%% (
St AFARE Al Al “H U E 58 A 5o vHAAA 4 A E DA
AU 555 sk 52 31819 Hr} S S(hyperlordosis) &= P A7) S| e }Oﬂq. 742 33
S7Aste] o 7F24F 25918 (Mean diaphragmatic contraction pressure; MDCP)2} & Szl 7121} 4=591& (Peak
diaphragmatic contraction pressure; PDCP)= -2 of] AFE-3FATH o] A4, 2019).

dabE &5 TA A 72 350 o #5948 7R A4, Ag8EE S 13 54 45
T g AEs] QEES o] §3t 7R s S WSUTh % WS 55 5ol v o 6 F-¢
of A& oY AZE UHA 5SS ST 4 AZE ve Aue SEAE By 5 A 545 Hu
THAH BEFEE SIS tHFigure 2). % ok st Al FEYH 2 52 FAEF %l T 103]
HHEEE = ki) & Abololle & 3 =5 WAek] 918l 2024 F2813tHCho JE &, 2018). T52% +
SA] 7tz F50] Ao FEAE S R 5249, #EFe] MiE S48t

N

Qi

280
N
i

I

Figure 2. (A) Diaphragmatic breathing exercise using DiP Belt. (B) Reference pressure 10 mnHg
for starting exercise. (C) Peak pressure 41 mmHg during diaphragmatic breathing exercise
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A7 (paired samples t-test)= A|YSFSTE B Ao AR FAZZ 3L IB
Armonk, NY, USA)ZE180|m], {-2]4F ¢=.05 A3t 54 52 a3 4

1o
=

SPSS ver. 22.0 (IBM Co.,

35 s 98 ug B2
IBM
7] (effect size)E E13}17] $]3H




r
=)
(m
i
o
oo
o
e
ok
ox
N
N
fu
e
}O1l
ool
Ho
ol
o
N
N
fu
¥
oo
)
i/
i)
b
8
ox
=)
i3
ol
2
=)
N
rr
ol
o
&

Cohen’s d A& ol &3l &3 A7]5 Axstgleh &3 A7) A2 02& 22 &3 A7), 0.5+ Fhad
0.8 o] & &3 A7]E YEPATKCohen I, 1988).
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AT AL F 48T F 229 58S T F s 4490 3, 94 18)S A9l 44924 157,
oA 29%) S # Aol xSt o 2 22.5942.0041 3L A1 165.34+7.80cm, AT
60.39+£11.90kg®] 3 Th<Table 1>.

Table 1. General characteristics of subjects (N=44)

Variable Mean+SD
Male : Female 15 :29
Age (year) 22.59+2.00
Height (cm) 165.34+7.80
Weight (kg) 60.39+11.90

x|
$9 12T BEEE F I $49) WehE Selsgrh T EFH(Quict breathing) 4=
= ! 3

=4 =
mE TE&E F20.0146.45 mn A S7FeF aL(p<.01),

Cohen’s d #2 -0.53% BF a8y A7]5 Btk 22 35(Deep breathing)ol A= 7F2 % 3525 d 7t=49t
SA )L 3438+11.59 ME T HFE F 49.62+12.27 mn 52 3HA S7FFA a1(p<.001), Cohen’s d S -1.32% =

< 837 A7]E RSiUt<Table 2>,

Table 2. The change of diaphragmatic motion on sonography (N=44)

Baseline minus

Variable Baseline Intervention . . t p Cohen’s d
intervention
Quiet breathing (mm) 16.41£6.23" 20.01+6.45 -3.60+6.74 -3.55 .001 -0.53
Deep breathing (mm) 34.38+11.59 49.62+12.27 -15.24+11.56 -8.74 .000 -1.32

*M=SD.

3. 7123 55289 $& Y3

355% A MDCP: 15.45+7.14 miHgo] 1l 3835 % 17.88+12.29 miHgZ %7}3}
RARE 25 2Fo] 7} §ALAL, Cohen’s d #4 -0.28% 22 &3 A7|5 K ITh PDCPE] -9 A A 16.59+7.42
mmHgO] 3 3L S5-8 F 19.77+13.60 miHg = 2] 8l F7Fstal(p<.05), Cohen’s d #4033 0% 22 a3 A7|&
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Table 3. The change of pressure of diaphragmatic contraction on DiP Belt (N=44)

Baseline minus

Variable Baseline Intervention . . t p Cohen’s d
Intervention
MDCP (mmHg) 15.45+7.14° 17.88+12.29 -2.4248.69 -1.85 .07 -0.28
PDCP (mmHg) 16.59+7.42 19.77£13.60 -3.1849.76 -2.16 .04 -0.33

*M£SD, ADCP=Mean diaphragmatic contraction pressure; PDCP=Peak diaphragmatic contraction pressure.

4. iad M u1|§E

HUEE o] g3 7tz S5 d w4 HLHFVO)S 3411086 LE S5 § 345+0.89 L 713t
SARE Fe) st zfo 1% Omz Cohen’s d @t -0.22% #& 53 3715 Bk 127 w84 S5 3KFEV)S
2.63+0.87 LolA] 2.69+0.88 L Z7FsFAATE 128k xFo]i= §ISaL Cohen’s d #t2 -0.19%2 22 &3 A7]|&
ERSICE 127 wElAg %%ak/iaﬂ,ﬂ ¥ ZEH(FEV/FVC)< 75.59+10.80 %ell A 76.49+10.25 %% S718F3A T
o)gt 2loli= G1UIL Cohen’s d #h 0.11F 242 &3 715 BJth HE=FHPEF) 4564225 L& S5-3§
3 4854226 L -8H 5718k (p<.05), Cohen’s d a2 0412 22 &3} F7]5 HU<Table 4>,

Zfo
==

5}

Table 4. The change of forced vital capacity (N=44)

. . . Baseline minus
Variable Baseline Intervention . . t P Cohen’s d
ntervention

FVC(L) 3.41+£0.86" 3.45+0.89 0.04+0.20 1.44 0.16 -0.22
FEVy(L) 2.63+0.87 2.69+0.88 0.06+0.30 1.28 0.21 -0.19
FEVI/FVC(%) 75.59+10.80 76.49+10.25 0.90+8.30 0.72 0.48 -0.11
PEF(L) 4.56+2.25 4.85+2.26 0.33+0.80 2.69 0.01 -0.41

*M+SD, FVC=Forced vital capacity; FEV,=Forced expiratory volume in 1 second;, PEF=Peak expiratory flow.
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N2 ELEL QAN dE] ALEE 3EEE 3 ShbE ©F e AN, 55 2eo] ok
1 dasFo] nxy HAAE 2T TELES B9 55 LS v ojFh 1eA B ATs A7
4 Huelor 55 AuSe & 5 Qs PUEES o] g 1 TFLES 2GS v e 9193
Hgere] Wale gty

PUES o g3 AT E $F F 2098 Ba shwet 249 WS deld A3, B FHINE

=]
16.4146.23 mnolA] T 3E-&% 3 20.01+6.45 mE 3.60+6.74 mn 25k Z7FekQ 1L, 2E T E o A= 34.38+11.59

mol A EE5F F 49.62+12.27 mE 15.24+11.56 mn 2|8k Frksklon =2 a3 275 Hivh stz
TESEO FEUHME A MDCP2 15.45+7.14 mHgol A T5-2-%5 F 17.88+12.29 mHg® Z7FF A% &

o3 2po] 7} 911aL, PDCPE 16.5947.42 mHgoll M 552 F 19.77+13.60 miHgZ 3.18+9.76 muHg 2|3} 27}
siem 22 axt 4715 H3IHh Cho JE 5(2018)2 7h2 33w-g< HAARE 253k 974E& o83t A7 &
Hed3 A 7729 W9 ) (verbal feedback)e AT w3t 8] HH WS ST o] rhEE 259
WSS FRlskith Alzba o] HH S o] del ZtEH TEES AT Lol 7 HHdntkE FAR
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