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ABSTRACT

This work is licensed under a Creative B

Commons Akrution 40 ntemational | Exercise training is an important intervention in the pulmonary rehabilitation of

© adults with chronic respiratory diseases. High-intensity exercise is challenging for these patients. Thus,

interval exercise has received much attention as a suitable option for optimizing a tolerable load during
exercise. This study aimed to investigate the effects of high-intensity interval training (HIIT) on peak
power, peak oxygen uptake, functional capacity, and health-related quality of life in people with chronic
respiratory diseases.
[ETTELE In this study, the related studies were collected and examined from Google Scholar, PubMed,
and Science Direct databases.
[T A total of 14 randomized controlled trials were selected based on the study subject. The results
demonstrated that HIIT and continuous training in adults with chronic obstructive pulmonary disease
(COPD) led to significant improvement in peak power, peak oxygen uptake, and 6-minute walk test
(6MWT) or 12-minute walk test (12MWT) distance and health-related quality of life and there was no
significant difference between the two groups. And HIIT, compared to no exercise training, showed
greater significant changes. Few studies have examined HIIT in patients with cystic fibrosis, with different
results. We found no studies investigating the effect of HIIT on non-cystic fibrosis bronchiectasis and
interstitial lung diseases.
studies confirm the positive effect of HIIT on cardiorespiratory fitness, exercise capacity,

Received: 20 May 2022 { functional capacity, and health-related quality of life in people with COPD. In other respiratory diseases,
Accepted: 06 Jul 2022 © more studies are needed to investigate the effects of HIIT.
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Introduction

xercise training isan important intervention

in the pulmonary rehabilitation of people

with respiratory diseases. Considerable

evidence shows that exercise training

increases  cardiopulmonary  fitness
components (i.e., the peak oxygen uptake; VOzpeak),
exercise capacity (i.e., the peak power), functional
capacity, and health-related quality of life in people
with respiratory diseases, such as chronic obstructive
pulmonary disease (COPD), cystic fibrosis (CF), non-
CF bronchiectasis, interstitial lung diseases (ILDs).
Furthermore, exercise modality has been demonstrated
to reduce symptoms such as fatigue and dyspnea.
Exercise intensity is an important factor in determining
physiological responses to exercise.

Most current pulmonary rehabilitation guidelines
emphasize higher-intensity exercise training (HIIT)
for COPD. In adults with chronic respiratory diseases,
achieving and sustaining high intensity may be
challenging due to intolerable symptoms. The reasons for
this problem are multifactorial.

First, people with moderate to severe lung diseases may
have limited ventilation, which, along with worsening
lung mechanics during exercise, limits exercise intensity.
In most patients with lung disease, ventilation capacity
is due to mechanical lung abnormalities, and respiratory
muscle weakness is decreased. Ventilation requirements
during exercise increase due to an abnormality in gas
exchange, leading to hypoxemia and hypercapnia.

Second, many patients with severe lung disease have
reduced arterial oxygen saturation during exercise, often
due to a mismatch between ventilation and perfusion
(V/Q mismatch).

The third is peripheral muscle dysfunction, in which
oxidative stress and the volume of muscle fibers are
reduced, and the distribution of muscle fibers (varying
from type one to type two) and the capillary bed of the
fibers are altered.

Fourth, the aging process and comorbid conditions
such as osteoarthritis, anxiety, diabetes, hypertension,
cardiovascular disorders, depression, and obesity affect
the patient’s ability to exercise. These factors eventually
lead to intolerable symptoms, such as dyspnea and leg
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discomfort during exercise, resulting in reduced exercise
capacity.

Given these challenges, interval training has received
muchattentionasasuitable option foroptimizingatolerable
and effective load to adapt during exercise. In interval
training, repetitive work cycles with high intensities are
interrupted by rest periods and, like endurance exercises,
help improve performance and physiological variables. In
these patients, the rest between exercise cycles reduces
the work of breathing and exertional breathlessness. Rest
periods allow the individual to prepare for the intensities
needed in the next exercise cycle. HIIT enables the
individual to train at higher intensities and longer during
sessions. Work and rest periods expose the peripheral
muscles to the higher intensities needed for physiological
adaptations. The present study aims to investigate HIIT
on peak oxygen uptake, peak power, functional capacity,
and health-related quality of life in adults with chronic
pulmonary diseases.

Materials and Methods

In this review study, a search was conducted on related
studies published from 2000 to 2021 in online databases
of Google Scholar, PubMed, and Science direct by
using the following keywords: “Interval training”,
“continuous training”, “high-intensity interval training”,
“moderate-intensity continuous training,” “usual care”,
“interval versus continuous,”, ‘“respiratory disease”
“COPD”, “ILD” ,“CF”, “pulmonary fibrosis”, “Non-CF

bronchiectasis”, with Boolean words: “AND” and “OR.”

Results

A total of 14 randomized controlled trials were selected
based on the study subject, and the articles were classified
according to the type of respiratory diseases. All studies
on people with chronic obstructive pulmonary diseases
have shown that HIIT effectively improves peak power
and peak oxygen uptake. When HIIT was compared with
the continuous group, the improvements were similar
in both groups. In two studies, the effect of HIIT was
compared with the non-training control group on peak
power and peak oxygen uptake in adults with COPD.
The HIIT group showed greater peak power and oxygen
uptake improvements. Two studies investigated the effect
of two types of exercise on health-related quality of life.
Both exercises increased the health-related quality of life.
No significant difference was found between the two
groups. Five studies considered the effects of two types
of exercise on functional capacity. A 6-minute walking
test was used in four trials, and a 12-minute walking
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test was used in one study. In all studies, functional Acknowledgments
capacity improved after both types of exercise, and no
significant difference was found between the two groups. We are grateful to Masih Deneshvari Hospital
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with cystic fibrosis. In one study, HIIT, compared to no people who helped us in conducting this study.
exercise, demonstrated a greater improvement in peak

power and health-related quality of life. In one study,

HIIT was compared with continuous training, and the

results showed that improvement in peak power, 6-minute

walking test, and peak oxygen uptake were similar. One

study investigated the effect of HIIT in people with cystic

fibrosis who could not participate in a standard exercise

program on peak power and peak oxygen uptake and

compared the effects of interval training with the effects

of the standard exercise group. The results showed that

the peak oxygen uptake was significantly improved in

both groups, no significant difference was found between

the two groups, and peak power improved only in the

standard exercise group.

Conclusion

The results of studies in patients with COPD confirm
the positive effects of HIIT on exercise capacity,
cardiopulmonary fitness, functional capacity, and health-
related quality of life. Using interval exercise in people
with COPD can be a good option to exercise at high
intensity to make physiological adaptations. In other
respiratory diseases, further study is needed to evaluate
the effects of interval exercise.
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