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Effects of smartphone breathing application on functional capacity and
respiratory muscle strength in patients with heart failure
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ABSTRACT

Background: Patients with heart failure (HF) present
muscle weakness including respiratory muscle.
Slow breathing technique can alleviate dyspnea
symptoms, increased respiratory performance and
improved functional capacity.

Objective: To examine effects of a slow breathing
training (SBT) by using smartphone application on
respiratory muscle strength and functional capacity
in HF patients.

Methods: Thirty-four participants with HF were
enrolled aged 40-80 years. All participants were
required to perform maximal inspiratory pressure
(MIP), maximal expiratory pressure (MEP) and
functional capacity before and after 8-week
intervention program. Participants who received
SBT by the smartphone breathing application were
informed to implement a breathing rate of 7 times
per minute for 2 sets per day. To compare within
and between group of SBT and the control, two-
way mixed ANOVA was used with SPSS program.
Results: After 8-week training program, 13
participants completed in the study (6 in the
intervention and 7 in the control groups). Increasing
in MIP and MEP were observed in the SBT group
(A1850 cmH,0 and uar A 20.17 cmH,0,
respectively). In addition, statistical significance
was shown in the SBT group compared to the
control group (A 27.60 cmH,0, p=0.003).
However, neither within the SBT and control nor
between these groups reported significant
differences in functional capacity (p<0.05).
Conclusion: Participants who received the SBT had
an improvement in respiratory muscle after 8-week

program. However, no significant difference was

noted in functional capacity between SBT and the

control in HF patients.

Keywords: slow breathing exercise, respiratory

muscle strength, functional capacity, heart failure
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Total SBT group Control group 95%Cl p-value
(n=13) (n=6) (n=7)
Sex” 0.192
Female (%) 3(29.08) 0 (0.00) 3 (42.86)
Male (%) 10 (76.92) 6 (100.00) 4 (57.14)
NYHA * 0.363
Functional class | (%) 1(7.69) 0 (0.00) 1(14.29)
Functional class Il (%) 11 (84.62) 6 (100.00) 5(71.43)
Functional class Il (%) 1 (7.69) 0 (0.00) 1(14.29)
Total SBT group Control group 95%Cl p-value
Mean+SD Mean+SD MeanzSD
Age (years) 57.92+10.50 55.83+12.42 59.71+9.16 -17.06 10 9.30 0.530
LVEF (%) 35.92+8.66 35.45+9.15 36.31+8.93 -11.92t010.20  0.867
MIP (cmH,0) 30.38+£10.90 65.67£12.09 55.86+7.99 -2.51t022.13 0.108
MEP (cmH,0) 60.77£12.01 66.50£11.67 55.86+£10.68 -3.00 to 24.29 0.114
B6MWD (meters) 341.85£119.68  381.50+91.30  307.86+£137.05 -71.42 to 218.71 0.288

NWBLUGL: # AATIEHHARIYATR chi-square, SBT: slow breathing training by smartphone breathing application, NYHA: New York

Heart Association, LVEF: left ventricular ejection fraction, MIP: maximal inspiratory pressure, MEP: maximal expiratory pressure,

6MWD: 6-minute walk distance.

20



a

A1 nAuanenes uazAe

2M3A1INBNINLNLA 2567; 46(1): 14-26

ANNNNTANHINLFINL AN BANANIDEINH

o o o

Hag1ATYNI9aDAIENINAIANNNLISILIITDY
% d’j ¥ U @ % d’l
nadiemaladuarAIAINLIILIIBINA1NLLD
wiglasan lunquasuauuazngunlasuldsunsy

nnsinmala Tnain ainAILIaIANN LT8R

1
al

nanuidanielad lunguinlasullsunsunisiin

wialangil +18.5043.12 41,11 (p<0.001) uazluy
NENAIUANIANTY LB +0.7142.47 43,11
(p=0.778) NdUMAYN 8 wanaInd danuAIN
. . . .

wansngszudnangunlafunisiinuialadungu

1 [~3 F % dil 3
AruAN TnaAtA NulusaaeInaNitianialadi
=

i oAy ve S a &
1aanguntdfunislnuialadadniinau 9

+27.60+7.23 4.3 (p=0.003) Lﬁﬂuﬁumjumuqm

o

o o/ U lﬂ’l 1 dl k2

gmFunaruitlenialasen lunqgunldsy
nasinmglanumanuudsusaresndnuiilennala
2ANNNNITIANTY +20.1724.55 B3, 1647 (p=0.001)

PUINGNATLANINTANIULNGY +0.43+3.87 4.

v
a o o

11 (0=0.914) IAEIWLILANFANIBENNTTRIANATYNN
anmnasan 8 duUn1f seudnanguiildsunnsiln
e lafunguAcuANeY? +30.3847.29 1. UM
(p=0.002)
L X, ad
Ml lnuszen NI uALANFN9eENaE
adnAtyneada nangunlasuldsunsunisilinuasy

. A o~ o i P
NANAIUAN (p>0.05)LNANEUNUATNAULLITIN

Tsunsnnngiln sananelumngnem 3

A1919% 3 nan1sinuglasiauatnaindulaia AeauaunraluniminfanIsuLaANLELINTaINANLLE

welalugtaesialaduivan

Group Mean difference + SE p-value
SBT (n=6)  Control (n=7) (STB-Control) FEUINNAN

MIP (cmH,0)
Pretest mean +SD 65.67+12.09 55.86+7.99 9.81+5.60 0.108
Posttest mean +SD 84.17+15.94 56.57+9.90 27.60+7.23 0.003~
Mean difference (post-pre ) + SE 18.50+£3.12 0.711£2.47
p-value within group <0.001™ 0.778
MEP (cmH,O)
Pretest mean +SD 66.50+11.67 55.86+10.68 10.64+6.20 0.114
Posttest mean +SD 86.67+13.20 56.29+13.02 30.38+7.29 0.002~
Mean difference (post-pre ) + SE 20.17+4.55 0.43+3.87
Pretest mean +SD 0.001~ 0.914
Walking (meters)
Pretest mean +SD 381.50+91.30  307.86+137.05 73.64+65.91 0.288
Posttest mean £SD 427.07+41.67 345.71+98.72 81.351+43.47 0.088
Mean difference (post-pre ) + SE 45.57+31.80 37.86+29.44
Pretest mean +SD 0.180 0.225

nuBLUR:  “*p<.01, *** p<.001, SBT: slow breathing training by smartphone breathing application, SD: standard deviation, SE:

standard error of mean, MIP: maximal inspiratory pressure, MEP: maximal expiratory pressure, BMWD: 6-minute walk distance
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