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ABSTRACT

Rehabilitation for heart failure patients can help improve heart health,
quality of life, and strengthen respiratory muscles. However, some patients do not have access to
rehabilitation services in clinics and medical centers. The aim of this study was to investigate the
effect of eight weeks of home-based cardio-respiratory rehabilitation on the respiratory muscle
function of heart failure patients aged 40-60 years.
In a semi-experimental design, 43 subjects (20 women and 23 men) with heart
failure were divided into three groups: rehabilitation training group (13 people including 7 men and
6 women), rehabilitation training with breathing exercises (15 people including 8 men and 7 women),
and the control group (15 people including 8 men and 7 women). The subjects underwent pre-test
and post-test measurements of maximum inspiratory pressure (MIP), 6-minute walk test (6MWT),
and dyspnea index.

sThe results of this research showed that breathing exercises combined with cardiac
rehabilitation at home had a significant effect on the subjects' PIMax (P < 0.001). Forthermore,

igggg’éﬂ{ 1& I\I\AAaa;Zz%zzi 6WMT mileage increased both during rehabilitation exercises and when rehabilitation exercises
Available Online- 20 nov 2024 were combined with breathing exercises. Also, dyspnea index decreased in both experimental
groups (P <0.001).

Combining rehabilitation exercises with respiratory muscle strengthening can help
patients with heart failure, at least in some cases. However, more intense and controlled exercises
than home-based exercises may be needed for greater improvements in cardiovascular function.
Cardio-respiratory rehabilitation, heart failure, Maximal inspiratory mouth pressures,
Dyspnea index, 6-minute walk test.

1* Corresponding Author:

Habib Asgharpour

Address: Department of Physical Education & Sports Sciences, Aliabad Katoul Branch, Islamic Azad University, Aliabad Katoul, Iran.
Tel: 09113922124

E-Mail: Habibasgharpour@gmail.com



file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/jsmj.ajums.ac.ir
http://www.doi.org/10.32592/JSMJ.23.4.286

Jundishapur

Scientific Medical Journal
Extended Abstract

Introduction

ardiovascular diseases can significantly

C impair individuals' quality of life and, in
severe cases, lead to mortality. Heart failure

(HF), a prevalent condition associated with
cardiovascular dysfunction, arises when the heart is
incapable of adequately pumping blood to meet the body's
metabolic demands (1). Exercise intolerance is
inextricably linked to the diagnosis of HF, and a close
relationship between resting ventricular performance
indices and exercise capacity can be expected (2).
Rehabilitation in HF patients can help these patients to
improve heart health and quality of life. Although
rehabilitation with breathing exercises has been shown to
be important, few studies have investigated the respiratory
muscles of these patients. For example, in a review and
meta-analysis study examining the effects of exercise and
lung respiratory rehabilitation, only three studies could be
included. The study found that patients' quality of life and
respiratory muscle strength improved significantly, but
maximum exercise capacity and exercise duration did not
show any improvement (3). This finding highlights the
need for further research in this area. Moreover, the
effectiveness of respiratory muscle exercises combined

scale was used in the range of 6-20 (5). Aerobic exercise
sessions consisted of walking, with each session
recommended to last between 30 and 60 minutes, including
a 5-minute warm-up and a 5-minute cool-down (6). The
rehabilitation program consisted of 8 weeks of exercise,
performed 3 times per week. Patients began their exercises
using two chairs placed 3 meters apart, performing
movements between the chairs (7). In addition to the
aerobic exercise program, the breathing exercise group
also had a breathing exercise program. The home model of
the respiratory rehabilitation device was delivered to the
patients (Power Breath. Classic). Respiratory muscle
exercises were performed for 15-30 minutes, with an
intensity of 10-30% of the individual's maximum
inspiratory pressure (PIMax). These exercises were
conducted three times per week for eight weeks. After a
week, patients were assessed to evaluate and address any
issues that arose (7). In this research, a spirometer was used
to evaluate inspiratory muscle strength and dyspnea index
(Bionet model SPM7 made in Korea). Six-minute walk test
was used to check cardio-pulmonary function (8). To
analyze the findings of this research, Kolmogorov—
Smirnov test, one-way analysis of variance and Tukey's
tests were used to compare between different groups. All
calculations were done using SPSS version 22 statistical
software and at a significant level of P<0.05.

Results

respiratory muscle weakness and that strengthening these
muscles can improve cardiorespiratory functions (11). The

with rehabilitation in improving functional outcomes for
HF patients remains uncertain. Given the challenges faced
by some HF patients in accessing rehabilitation services,
particularly during recent years due to the prevalence of
widespread diseases such as viral infections, this study
aimed to investigate the effects of an eight-week home-
based cardio-respiratory rehabilitation program on
respiratory muscle function in patients with heart failure.

Methods

The study population consisted of individuals aged 40-60
diagnosed with HF between 2021 and 2022, who were
referred to Baharlu and Shariati hospitals in Tehran and
had documented medical records. These HF patients were
classified as having a reduced ejection fraction (EF < 40%)
and were in functional class Il or Il (4). In a semi-
experimental design, 43 subjects (20 women and 23 men)
with heart failure were divided into three groups:
rehabilitation training group (13 people including 7 men
and 6 women), rehabilitation training with breathing
exercises (15 people including 8 men and 7 women), and
the control group (15 people including 8 men and 7
women). After the subjects were briefed on the research
process, the Rated Perceived Exertion was used in order to
control the intensity of the exercise. In this study, the Borg

The results demonstrated that combining
rehabilitation with breathing exercises resulted in a
significantly higher mean MIP compared to
rehabilitation alone or no exercise (p < 0.001). On
the other hand, the comparison of the control group
with the rehabilitation exercise group showed that
doing the rehabilitation exercise alone had no effect
on the average PIMax of the subjects. After
controlling for covariates, the 6-MWT average of the
rehabilitation and combined groups was significantly
higher than that of the control group (p < 0.001).
Conversely, the dyspnea index was higher in the
control group compared to the other groups (p <
0.01).

Conclusion

As breathing exercises can activate muscles that are typically
underutilized and less stressed (9), this may explain why
combining rehabilitation with breathing exercises in this
study led to improved PIMax performance. There is
evidence that in patients with chronic HF, inspiratory muscle
training can improve pulmonary function, the ability to
perform exercise, and the quality of life of these people (10).
In fact, it has been shown that HF patients experience

6-MWT has previously been shown to be a useful tool for
the management of patients with HF (12). The resistance in
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the respiratory rehabilitation device may have improved the
respiratory function, which had an effect on the 6-MWT
performance. Our results showed that both combining
rehabilitation with breathing exercises and doing only
rehabilitation exercises can increase 6-MWT performance.
It was shown that both cardiac rehabilitation exercises and
the combination of cardiac rehabilitation with breathing
exercises improved the dyspnea index. These improvements
may be attributed to enhanced respiratory muscle strength
and improved cardiac function, as evidenced by the changes
in PIMax observed in this study. It has been suggested that
inspiratory muscle exercises can positively impact
functional factors, including the dyspnea index (13).
Combining rehabilitation exercises with respiratory muscle
strengthening can help patients with HF, at least in some
cases. However, more intense and controlled exercises than
home-based exercises may be needed for greater
improvements in cardiovascular function. The study
population consisted of individuals aged 40-60 with HF.
While dietary recommendations were provided, dietary
control was not strictly monitored. Incorporating dietary
interventions may potentially enhance outcomes. Overall,
the findings of this study demonstrate that home-based
rehabilitation exercises combined with breathing exercises
have a significant positive impact on HF patients.
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