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ABSTRACT

The cardiorespiratory system is one of the systems affected by age. Breathing exercises
complement the treatment of patients with chronic heart failure (CHF). This study determined the effects
of routine respiratory and gradual device-guided slow breathing exercises on the quality of life, physical
functional performance, and blood pressure of older patients with CHF.

ETTE A ETELE This study was a single-blind randomized clinical trial conducted in Mashhad City, Iran,
in 2022-2023. Thirty-six patients with CHF were randomized into three groups: A control group, a routine
breathing exercise group, and a gradual device-guided slow breathing exercise group. The intervention
took 4 weeks, and evaluations were completed before and after the intervention using the Minnesota
questionnaire (MLWHF), the 6-minute walking test (6MWT), and the blood pressure Holter. Data analysis
was done by paired t-test and one-way ANOVA in SPSS software, version 23.

[T The three groups were matched regarding demographic variables. There were no differences in
blood hemodynamic parameters after the intervention. However, after the intervention, the average
quality of life and physical functional performance scores were statistically significant in the routine
breathing exercise and the gradual slow breathing exercise groups. One-way ANOVA demonstrated
significant differences in the routine breathing exercise group's average quality of life and physical functional
performance scores in the gradual slow breathing exercise group compared to the control group.
[TNTITETS Older people with heart failure can improve their quality of life and physical performance with
breathing exercises. These exercises can be used in the outpatient phase of cardiac rehabilitation besides
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Extended Abstract

Introduction

ne of the systems affected by aging is the

cardiopulmonary system. Aging reduces

cardiovascular health, and many cardiac

diseases eventually lead to chronic heart

failure (CHF). CHF is a condition charac-
terized by impaired cardiac structure and function, where-
in the heart cannot pump sufficient blood to meet the
body’s needs, resulting in reduced oxygen and nutrient de-
livery. CHF is one of the most critical conditions in older
adults, with its prevalence and incidence increasing with
age. Respiratory exercises, including those as adjunctive
treatments, have received less attention in this population.
Among the latest models of respiratory training for these
patients is device-guided slow breathing exercise. Accord-
ingly, this study investigates the effect of routine respira-
tory exercises and device-guided gradual slow breathing
exercises on the quality of life, physical performance, and
blood pressure in elderly patients with CHF.

Methods

This single-blind randomized clinical trial was con-
ducted in 2021-2022 in Mashhad City, Iran. A total of 36
patients with CHF were randomly assigned to the follow-
ing three groups of 12 using a sealed-envelope method:
a control group (mean age: 64.58+3.46 years), a routine
breathing exercise group (mean age: 63.67+3.91 years),
and a device-guided gradual slow breathing exercise
group (mean age: 62.58+2.57 years). The inclusion crite-
ria were having class Il and III heart failure based on New
York Heart Association (NYHA) classification, aged 60—
70 years, heart failure diagnosis for 3—5 years, ejection
fraction < 50%, receiving standard medication for at least
one month prior to the study, no history of unstable angina
or complex ventricular arrhythmias, no myocardial in-
farction in the past year, no cardiac pacemaker, no bypass
surgery or angioplasty in the past six months, no partici-
pation in other exercise programs in the past six months,
and no history of pulmonary disease, smoking, angina,
heart surgery (within the past six months), orthopedic
or neurological conditions, or treatment with steroids or
chemotherapy. Exclusion criteria included unwillingness
to continue, participation in other exercise programs, or
disruption of treatment during the study.

The intervention lasted four weeks, with pre- and post-
intervention assessments completed. Due to the CO-
VID-19 pandemic, all interventions were conducted at
participants’ homes following strict protocols, under the

direct supervision of the researcher. Quality of life was
measured using the Minnesota living with heart failure
questionnaire, physical performance was assessed via the
6-min walk test, and blood pressure was measured using
a blood pressure Holter monitor. The data were analyzed
using the SPSS software, version 23, employing paired
t-tests and one-way analysis of variance.

Results

No statistically significant differences were observed in
demographic variables between the groups pre-interven-
tion (P>0.05). Similarly, no significant changes in hemo-
dynamic variables were noted post-intervention (P>0.05).
None of the participants experienced any adverse events
during the study. Comparisons of hemodynamic status
within each group showed a significant improvement in
peripheral oxygen saturation (SPO,) before the 6-min
walk test in the gradual slow breathing exercise group
(P=0.047). However, no statistically significant differ-
ences in SPO, were observed between the three groups
post-intervention (P>0.05).

Mean quality-of-life scores significantly decreased in
the routine breathing group (P=0.02) and the gradual
slow breathing group (P=0.007). Physical performance
scores significantly increased in the routine breathing
group (P=0.028) and the gradual slow breathing group
(P=0.033). The one-way analysis of variance test showed a
statistically significant decrease in quality-of-life scores in
the routine breathing group (P=0.026) and a significant in-
crease in physical performance scores in the gradual slow
breathing group (P=0.042) compared to the control group.

In NYHA class II patients, both routine breathing exercis-
es (P=0.02) and gradual slow breathing exercises (P=0.007)
significantly improved quality-of-life scores. Physical per-
formance scores increased significantly in the gradual slow
breathing group (P=0.02) within class II patients. No sig-
nificant changes were observed in class III patients or other
parameters within class II (P>0.05). The one-way analysis
of variance on changes in mean scores across the three
groups based on NYHA classification showed statistical-
ly significant differences only in quality-of-life (P=0.01)
and physical performance (P=0.02). Post hoc Bonferroni
analysis revealed a significant reduction in quality-of-life
scores in the routine breathing group (P=0.015) and a sig-
nificant increase in physical performance scores in the
gradual slow breathing group (P=0.018) compared to the
control group in NYHA class II.
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Conclusion

No significant changes in blood pressure were observed
post-intervention, aligning with Drozdz et al’s [52] find-
ings in 2016 but contrasting with Lachowska et al.’s 2019
study [23]. The discrepancy may be attributed to the dif-
fering durations of interventions in the latter study. Re-
spiratory exercises improved quality of life, consistent
with findings by Lachowska et al. (2019) [23] and Azam-
buja et al. (2020) [60] but contrasting with Drozdz et al.
(2016) [52]. These differences might stem from the very
low fixed breathing rate of 6 breaths/min or differences in
participants’ age range.

The exercises also enhanced physical performance and
increased the six-minute walking distance, consistent
with Lachowska et al. (2019) [23], Kawecka-Jaszcz et al.
(2017) [65], and Azambuja et al. (2020) [60]. This im-
provement highlights the positive impact of these exer-
cises on the functional capacity of patients who often face
daily challenges.
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9. Rate of Perceived Exertion (RPE)
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12. Shapiro Wilk

13. Paired Samples T-Test

14. Wilcoxon Signed Ranks Test
15. Analyze Difference

16. One-Way Anova

17. Bonferroni Post Hoc Tests
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20. Baroreceptor reflex

19. Hyperventilation
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