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ABSTRACT

Background: Physiological changes and chronic illnesses that occur with age are associated with falling respiratory
function, decreased quality of sleep, decreased physical abilities and decreased quality of life in older adults living in old
age homes.

Objective: To assess the efficacy of community-based integrated (CB-I) chair aerobic exercises and pulmonary
rehabilitation (PR) programs on respiratory function, sleep quality and quality of life among older adults.

Methods: The PRISMA guideline was used in conducting a systematic review. PubMed and Google Scholar were used
to conduct literature searches with keywords of older adults, chair-based exercise, pulmonary rehabilitation, respiratory
function, sleep quality and quality of life. Seventy-nine (791) records were identified and, following the removal of
duplicates, screening and eligibility assessment, 12 studies were included in the final review.

Results: The studies included in this review showed that pulmonary rehabilitation, respiratory muscle training, breathing
exercises, and home-based rehabilitation interventions could enhance the respiratory performance, exercise tolerance,
functional capacity, and health-related quality of life. The community-based and tele-rehabilitation models were found to
be highly feasible and accessible, especially for older individuals who are mobility impaired.

Conclusion: Chair aerobics combined with PR could be a viable and effective method to improve respiratory function,
sleep quality and quality of life in older people. More RCTs in the old age home environment are required to confirm
long-term success and guidelines for implementation.

KEYWORDS: Chair acrobics, pulmonary rehabilitation, older adults, respiratory function, sleep quality, quality of life

1. INTRODUCTION

Population ageing is happening at a rapid pace, with more older people experiencing functional limitations, sleep
disturbances, reduced quality of life, and respiratory impairments, and more of these conditions being chronic.
Physiological changes, such as decreased lung elasticity, weakened respiratory muscle function, and decreased pulmonary
reserve, that occur with age are factors that compromise lung function and make people more susceptible to chronic
respiratory diseases. Of these, chronic obstructive pulmonary disease (COPD) is one of the most important causes of
disability and decreased wellness in elderly people (CHEN et al., 2025; Maddocks et al., 2016). To this end, interventions
that will help support respiratory health, physical functioning and overall health and well-being are now a critical part of
healthy aging strategies. Pulmonary rehabilitation (PR) is established as one of the very important non-pharmacological
measures in COPD. Modern PPR programs consist of exercise training, education, self-management support, and
behavioral modification techniques to enhance physical and psychological outcomes (Holland et al., 2021; Rochester et
al., 2023). International guidelines focus on the benefits of pulmonary rehabilitation for people with COPD and other
chronic respiratory conditions, including increased exercise capacity, decreased dyspnea, improved respiratory function
and better health-related quality of life (Alison et al., 2017; Zhou et al., 2025). Moreover, exercise and supportive
rehabilitation programs are known to have beneficial effects on functional capacity and well-being, with the combined
use of these programs showing the most promising results (Jacome & Marques, 2017; Korkmaz et al., 2020). Although it
has been shown to be effective, the participation in traditional pulmonary rehabilitation is relatively low. Some challenges
are transportation, limited rehabilitation facilities, mobility challenges and accessibility issues for older people. In
response to these challenges, alternative rehabilitation models like home-based rehabilitation, telerehabilitation and web-
based rehabilitation programs have been developed. There is evidence that these can enhance access to rehabilitation
services whilst maintaining clinical effectiveness (Bernocchi et al., 2018; Bourne et al., 2017; Chaplin et al., 2017).
Furthermore, some interventions that use technology to deliver rehabilitation, such as telerehabilitation and mobile health,

Genetics and Molecular Research 25 (9s): 2026 1



have proven to be effective tools in promoting adherence to long-term rehabilitation and engagement in community
settings (Cox et al., 2021; Wootton et al., 2023). The main focus of pulmonary rehabilitation is exercise training and a
number of ancillary strategies have been developed for improvement of respiratory outcomes. Inspiratory muscle training,
breathing exercises and structured respiratory muscle conditioning have been shown to improve respiratory muscle
strength and exercise capacity, and have a beneficial impact on quality of life for patients with chronic respiratory diseases
(Beaumont et al., 2015; Yun et al., 2021). Other breathing strategies include diaphragmatic breathing and pursed-lip
breathing, which have been found to improve respiratory efficiency and sleep quality among older adults with COPD
(Blondeel et al., 2018; Dodange et al., 2024). Furthermore, there is evidence from systematic reviews that the addition of
exercise interventions to pulmonary rehabilitation could provide additional benefits for respiratory and functional
outcomes (Camillo et al., 2016; Zheng et al., 2022). Old age individuals living in long-term care and old age homes may
have a number of other conditions that make it difficult for them to perform in standard exercise programs, such as frailty,
balance problems, limited mobility, and several comorbidities. It has been shown that chair-based exercise can positively
influence physical functioning, muscular strength, mobility and psychological well-being in older adults (Efendi et al.,
2023; Klempel et al., 2021). Recent studies indicate that the development of pulmonary rehabilitation and breathing-
related interventions can yield beneficial outcomes on sleep quality, through improved breathing function and reduced
symptom burden (Dai & Kwok, 2025; Dodange et al., 2024). Better sleep quality can then help promote physical,
psychological and social health. While there is significant evidence for the benefits of pulmonary rehabilitation and
research to support the use of chair-based programs has grown, few studies have integrated evidence to demonstrate the
benefits of combining the two approaches in older adults in old age homes. Main objective is to assess the impact of
community-based integrated programs of chair aerobics and pulmonary rehabilitation on respiratory function, sleep
quality, and quality of life for older adults. To determine the feasibility, adherence factors and potential benefits of
implementing such interventions in old age home setting. Moreover, rehabilitation participation and adherence barriers
remain to have an impact on intervention effectivenes. The purpose of this systematic literature review is to compare the
efficacy of community-based integrated chair exercise and pulmonary rehabilitation on improvement in respiratory
function, sleep quality and quality of life among older adults and offer evidence-based recommendations to support
rehabilitation practice and healthy aging programming.

2. METHODOLOGY

2.1 Review Design

This systematic review aimed to identify evidence concerning community-based pulmonary rehabilitation, chair-based or
seated exercise, respiratory muscle training, sleep quality, respiratory function and quality of life in older adults and in
populations with compromised respiratory function. The screening process for the review was structured, following the
PRISMA guidelines, in order to ensure the transparent identification, screening, evaluation of eligibility and inclusion of
studies.

2.2 Search Strategy

PubMed and Google Scholar databases were used to systemically search for literature. The additional articles were
identified by manually scanning relevant articles for the presence of further studies. The search was conducted using
Medical Subject Headings (MeSH) and keywords related to older adults, chair-based exercise, pulmonary rehabilitation,
respiratory function, sleep quality and quality of life. The search string for PubMed was:

( ("Aged"[Mesh] OR elderly OR "older adult*" OR geriatric) AND ( "chair exercise*" OR "chair aerobics" OR "chair-
based exercise*" OR "seated exercise*" OR "pulmonary rehabilitation" OR "respiratory rehabilitation" OR "breathing
exercise*" ) AND ( "quality of life" OR "sleep quality" OR "respiratory function" OR "pulmonary function" ) NOT (
children OR adolescent OR athlete* OR pregnancy ) )

The search was limited to English-language, peer-reviewed publications that included rehabilitation, respiratory health,
sleep outcomes, quality-of-life measures, and were relevant to the study.

2.3 Study Identification

791 records were found. Of all of these studies, 600 records were recovered from databases, such as PubMed and Google
Scholar, and 191 records were obtained by manually checking references and other sources. 301 records were left after
removing 490 duplicate records.

2.4 Screening Process

301 records were screened with titles and abstracts, based on the objectives of the review. Twenty-one records were
removed during this phase due to a lack of relevance to the scope of pulmonary rehabilitation, respiratory function, sleep
quality, quality of life, and older adult/community based rehabilitation contexts. The records were then screened for full-
text and totaling 100 records.

2.5 Eligibility Criteria

Studies were eligible for inclusion if they targeted pulmonary rehabilitation, respiratory muscle training, breathing
exercises, seated or chair-based exercise, respiratory function, sleep quality, quality of life, patient experience,
rehabilitation compliance or chronic respiratory disease management. Qualitative and quantitative studies were included.
When findings were relevant to the review outcomes, older adults, COPD patients, chronic respiratory disease patients,
post-COVID respiratory recovery, post-tuberculosis lung impairment or other respiratory-compromised populations were
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included in the studies. Studies were excluded if they did not meet all of the following criteria: not relevant to the topic
of the review (respiratory rehabilitation or relevant respiratory outcomes); outside the scope of healthcare; not available
in full text; duplicates or overlapping publications; or were excluded due to language barriers.

2.6 Included Studies

Final study consisted of 12 qualitative and quantitative studies. The studies included in this review addressed pulmonary
rehabilitation knowledge, attitudes and practices, adherence to rehabilitation, home pulmonary rehabilitation, remote
pulmonary rehabilitation, inspiratory and expiratory muscle training, inspiratory/expiratory muscle training using
harmonica, lung function impairment, impact on quality of life due to insomnia, and respiratory recovery pathways. The
studies included were variously designed, such as qualitative studies, cross-sectional surveys, feasibility studies,
prospective studies, mixed-method research, and case-based evidence.

2.7 Data Extraction

A structured format was used for extracting data. Information recorded was author's name, year of publication, country,
study design, sample size, study population, intervention or focus areas, outcome variables and key findings. The primary
outcomes obtained included respiratory function, participation in pulmonary rehabilitation, sleep quality, quality of life,
exercise capacity, dyspnea, patients' perceptions, adherence, and feasibility of pulmonary rehabilitation.

2.8 Data Synthesis

Given the variation in the design of the studies, the population studied, type of intervention, and the measure of the
outcomes, a narrative synthesis approach was used. The studies included were classified thematically as related to
respiratory function, pulmonary rehabilitation, sleep quality, quality of life, adherence to rehabilitation, and/or patient
experience. The findings were analyzed based on the topic of the proposed review integrated chair aerobics and pulmonary
rehabilitation among older adults living in old age homes.

2.9 Ethical Consideration

This study did not involve any human participants since the study was systematic literature review based on published
studies. Thus there was no formal ethics approval required. All included studies were, however, reviewed, and reported
in an academic way, and the process of selecting studies was reported transparently by using PRISMA flow diagram.

3. RESULTS

3.1 Study Selection

A systematic search found 791 records in electronic databases and elsewhere. After duplicate removal and screening, full
text articles were reviewed on 100 articles. During the selection based on the eligibility criteria, 12 studies were selected
for final synthesis. Study present the selection process in the PRISMA flow diagram. The process of selection of studies
is presented in Figure 1, according to the PRISMA framework, showing how studies were identified, screened, assessed
for eligibility and included.

Identification of studies via Databases and Registers
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Figure 1. PRISMA Flow Diagram Showing Identification, Screening, Eligibility, and Inclusion of Studies
The studies included were conducted from 2015 to 2026 and were from various geographical areas such as China, India,
Bangladesh, Pakistan, Spain, Poland, the United Kingdom, and a few European countries. Qualitative and quantitative
evidence were included to give a full picture of the effects of pulmonary rehabilitation, respiratory training, sleep and
quality of life outcomes.

3.2 Characteristics of Included Studies

A description of the characteristics of the 12 studies included in the analysis is given in Table 1. The studies were carried
out in several countries, such as the UK, Spain, Poland, Pakistan, Bangladesh, and China, and included a range of studies
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from qualitative investigations to cross sectional surveys, feasibility studies, mixed-method studies, and prospective

analysis.
Table 1. Characteristics of Included Studies
Author (Year) Country Design Sample Population Main Focus
Size
(Sheraz et al., 2026) Pakistan Qualitative 12 Diabetic Inspiratory muscle
polyneuropathy training
patients
(Lietal., 2026) China Cross- 150 Older adults with | PR knowledge,
sectional COPD attitudes, practices
(Navaneethapandian et | India Cross- 132 Post-TB patients Lung function
al., 2026) sectional impairment
(W. Chen et al., 2026) China Qualitative 19 COPD patients Harmonica-based
respiratory
intervention
(Briggs et al., 2025) UK Cohort PHOSP- Post-COVID Rehabilitation
evaluation COVID patients pathways
cohort
(He et al., 2026) China Case report 1 Lung cancer patient | Preoperative
with COPD pulmonary
rehabilitation
(Miadlikowska et al., | Poland Prospective 69 IPAF and AIRD- | Disease progression
2025) ILD patients
(Sparks et al., 2025) UK Feasibility 10 Post-laryngectomy Expiratory muscle
study patients training
(Almonacid et al, | Spain Qualitative 28 COPD and asthma | Support needs
2025) patients
(Xia et al., 2025) China Cross- 100 Stable COPD | PR compliance
sectional patients
(Habib et al., 2025) Bangladesh | Mixed- 51 Chronic respiratory | Remote PR
method disease patients
(Royant-Parola et al., | Europe Survey 755 Adults with | Sleep and quality of
2025) insomnia life

3.3 Distribution of Study Designs and Populations
Several methodological techniques were used in the review. The most common design was cross-section studies (n = 3)
and there were also qualitative studies (n = 3). Most studies were on COPD and chronic respiratory disease populations.
Table 2 provides an overview of the methodological distribution and target population of the studies included. The most
prevalent types of available evidence were cross-sectional and qualitative and the most common population studied were
COPD patients.

Table 2. Distribution of Study Designs and Target Populations

Variable Frequency (n) | Percentage (%)
Cross-sectional studies 3 25.0
Qualitative studies 3 25.0
Feasibility studies 1 8.3
Prospective studies 1 8.3
Mixed-method studies 1 8.3
Cohort evaluations 1 8.3
Case reports 1 8.3
Survey studies 1 8.3
COPD populations 5 41.7
Chronic respiratory disease populations | 2 16.7
Other respiratory populations 5 41.6

This is because the majority of studies focused on COPD are related to the effectiveness of pulmonary rehabilitation in
the management of COPD.

3.4 Respiratory Function Outcomes

Pulmonary rehabilitation, inspiratory muscle training, expiratory muscle training, breathing exercises, and respiratory
recovery interventions were directly analyzed in eight studies focusing on respiratory function. The benefits of pulmonary
rehabilitation and interventions directed at the respiratory system on respiratory function are summarized in Table 3. Most
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studies revealed improvements in pulmonary function, respiratory muscle strength, respiratory control, exercise capacity,
and functional respiratory outcomes.

Table 3. Effects on Respiratory Function

Study

Intervention

Outcome

Respiratory

Main Finding

(Sheraz et al., 2026)

Inspiratory muscle training

Breathing capacity

Improved breathing efficiency

(Navaneethapandian et al.,

2026)

Lung function assessment

FEV1/FVC

Identified significant impairment

(W. Chen et al., 2026)

Harmonica intervention

Breathing control

Improved respiratory control

(He et al., 2026)

Pulmonary rehabilitation

FEV1

Increased from 1.20 L to 1.64 L

(Sparks et al., 2025) EMST Peak flow, FEV1, Significant improvements
MEP
(Habib et al., 2025) Remote PR Exercise tolerance Improved functional capacity
(Xia et al., 2025) PR participation Respiratory Better adherence associated with
management outcomes
(Briggs et al., 2025) Post-COVID rehabilitation | Respiratory recovery | Improved recovery pathway
outcomes

In the overall analysis, all pulmonary rehabilitation and respiratory muscle training intervention groups exhibited
significant improvements in respiratory performance, exercise tolerance, breathing control, and pulmonary function

indicators.

3.5 Sleep Quality and Quality of Life Outcomes
Seven studies had reported outcomes in terms of sleep quality, psychosocial well-being or quality of life. Evidence related
to sleep quality and quality-of-life outcomes is presented in Table 4. The results show that rehabilitation-based programs
not only lead to physiological but also to psychological health, sleep quality, social engagement, and the quality of life

improvement.
Table 4. Sleep Quality and Quality of Life Outcomes
Study Outcome Findings Quantitative Findings
Domain
(Sheraz et al., 2026) Quality of life | Improved physical and n = 12 participants
mental well-being
(W. Chen et al., Sleep quality Better sleep and social n = 19 participants
2026) and QoL participation
(He et al., 2026) Quality of life | Good QoL maintained at FEV1 improved from 1.20 L to 1.64 L
follow-up

(Sparks et al., 2025)

Voice-related

Improved communication

n = 10 participants

QoL perception
(Habib et al., 2025) HRQoL Significant improvement 83% achieved clinically meaningful HRQoL
beyond MCID improvement; 86% completed >70% sessions
(Almonacid et al., Patient- PR identified as major n = 28 participants
2025) reported QoL | unmet need
(Royant-Parola et al., | Sleep and Insomnia negatively n = 755 respondents
2025) QoL affected daily functioning

It is indicated that rehabilitation based interventions are not limited to physiological gains, but also have a positive effect
on psychological well being, social interaction, communication and quality of life.

3.6 Pulmonary Rehabilitation Participation, Adherence, and Patient Perspectives

A total of five studies investigated the factors affecting the participation, adherence, awareness and patient experiences
regarding pulmonary rehabilitation. Table 5 provides an overview of the variables affecting the involvement in pulmonary
rehabilitation, compliance, and perceptions in patients. The findings suggest that accessibility and motivation, awareness
and program feasibility are important predictors of rehabilitation engagement and long-term adherence.

Table S. Pulmonary Rehabilitation Participation and Patient Perspectives

Study Focus Area Quantitative Findings | Major Findings
(Lietal., 2026) PR knowledge and n = 150 participants Positive attitudes but low practice levels
attitudes

(Xia et al., 2025)

PR compliance

n = 100 participants

Compliance influenced by exercise habits
and self-efficacy
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(Habib et al., 2025) | Remote PR 86% completed >70% High feasibility and adherence
feasibility sessions

(Almonacid et al., Patient support needs | Qualitative evidence Need for multidisciplinary rehabilitation

2025) support

(W. Chen et al., Patient experiences Qualitative evidence Positive perceptions of respiratory

2026) activities

The results show that awareness, motivation, accessibility and program simplicity are key determinants of successful
rehabilitation attendance. Home-based and community-based programs showed good feasibility and compliance.

3.7 Summary of Findings

The overall evidence shows that pulmonary rehabilitation and respiratory exercise interventions are beneficial to
respiratory function, functional capacity and quality of life. The results were improved in various groups, such as COPD
patients, those with chronic respiratory disease, and post-surgical patients, and post-COVID cohorts. Moreover, the use
of patient-based rehabilitation strategies enhanced compliance and engagement, as well as psychosocial outcomes. Lower
quality of sleep was less often analyzed and displayed positive patterns in case respiratory functioning and the general
well-being had improved. These results affirm the possible importance of combining a chair-based exercise and
pulmonary rehabilitation approach in the community and residential care environment to improve the respiratory health,
sleep quality, and quality of life in older adults.

4. DISCUSSION

The current systematic literature review study summarised the evidence on pulmonary rehabilitation, respiratory training
interventions, chair based exercise methods, and other associated rehabilitation interventions that can lead to better
respiratory function, sleep quality and quality of life in older adults and people with chronic respiratory conditions. The
results continually prove that pulmonary rehabilitation is one of the most productive non-pharmacological treatment
methods to improve respiratory health, physical functioning, and psychosocial outcomes among a variety of patients.
One of the significant discoveries of this review is the positive impact of pulmonary rehabilitation on respiratory system
and exercise capacity. Pulmonary rehabilitation has been demonstrated to increase the performance of the lungs, decrease
the symptom burden, and boost the level of physical activity in people with COPD and other chronic respiratory diseases
(Puhan et al., 2016; Ryrso et al., 2018). These advantages can be largely explained by the fact that structured exercise
training, respiratory muscle conditioning and self-management education are in effect. The positive changes in physical
activity attendance in response to telecoaching and rehabilitation programs also justify the role of rehabilitation in
enhancing respiratory health in the long term (Demeyer et al., 2017). In the same vein, an increase in exercise motivation
and engagement in exercise activities among patients undergoing rehabilitation programs has been linked to improved
functional outcomes and management of the disease (Mesquita et al., 2017). Another significant aspect of the review is
the significance of respiratory muscle training and interventions based on breathing. There is some indication that
inspiratory muscle training, breathing exercises, and respiratory rehabilitation methods help to improve respiratory muscle
strength, exercise tolerance, and overall quality of life (Wallaert et al., 2015; Yun et al., 2021).

Diaphragmatic and pursed-lip breathing exercises have been mentioned to enhance symptom management and breathing
efficiency as well as favorable sleep outcomes in people with chronic respiratory illnesses (Dodange et al., 2024; Marques
et al., 2019). Moreover, interventions centered on breathing have been shown to have positive impacts beyond respiratory
conditions, indicating the presence of more physiological and psychological advantages of certain breathing techniques
(Qiu et al., 2020). The other significant observation is the increased efficacy of home-based and telehealth rehabilitation
models.

Conventional center-based pulmonary rehabilitation is usually hindered by accessibility, transport and mobility issues,
especially in the elderly. Some of the articles in this review showed that home-based rehabilitation and tele-rehabilitation
have the potential to produce similar results compared to traditional rehabilitation interventions, with some progressing
accessibility and compliance (Bernocchi et al., 2018; Bourne et al., 2017; Cox et al., 2021). Tele-rehabilitation involving
home-based maintenance has been found to decrease acute exacerbation, hospitalization, and emergency department visits
of COPD patients (Vasilopoulou et al., 2017). In the same way, tele-rehabilitation interventions have proved to be feasible
in survivors of COVID-19, which implies that they can be used in more general respiratory rehabilitation settings
(Paneroni et al., 2022).

The results also show that pulmonary rehabilitation does not only improve respiratory capabilities but also significantly
helps in enhancing psychological health and quality of life. There is evidence that pulmonary rehabilitation may help
decrease anxiety and depression symptoms and improve the overall well-being (Gordon et al., 2019). This symptom-
based method is consistent with current viewpoints that consider COPD and other respiratory diseases as
multidimensional illnesses that need a holistic approach to management (Burge et al., 2020; Machado et al., 2021).
Psychological well-being improvements might also be indirectly associated with the increase in the quality of sleep and
the adherence to rehabilitation. Chair-based exercise interventions can be considered a rather topical rehabilitation
strategy in the case of older adults who live in old age homes and long-term care facilities. Past experience proves that
chair-based exercise interventions can enhance physical functioning, mobility, and psychosocial outcomes in older adults
(Efendi et al., 2023; Klempel et al., 2021).

The beneficial effects of complementary exercise modalities like Tai Chi and mind-body movement therapies have also
been shown to have positive impacts on the respiratory and functional outcomes, which underscores the importance of
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adaptable exercise interventions in respiratory rehabilitation (Y.-W. Chen et al., 2016; Ngai et al., 2016; Saey et al., 2018).
It has been identified that the involvement in early pulmonary rehabilitation positively affects the reduction of the risk of
hospital readmission and leads to better clinical outcomes (Kjargaard et al., 2020).

The use of interventions that encourage physical activity and the long-term participation in the process of rehabilitation
is, thus, necessary to achieve maximum benefits. Taken together, the data show that community-based chair aerobics and
pulmonary rehabilitation is a potentially effective solution to enhancing the respiratory function, sleep, and quality of life
of older adults, especially those living in residential care facilities where the main factors are the accessibility and safety.

5. CONCLUSION

The systematic review of literature has investigated the efficacy of pulmonary rehabilitation, respiratory training
interventions, and exercise-based rehabilitation interventions on enhancing the respiratory performance, sleep quality, and
the quality of life in the older adults and persons with long-standing respiratory conditions. The results suggest that
pulmonary rehabilitation is a very efficient non-pharmacological treatment that leads to improvements in respiratory
performance, exercise capacity, functional independence and psychosocial status. Additional evidence in the form of
home-based and community-based rehabilitation programs and tele-rehabilitation programs show that available
rehabilitation models are able to effectively facilitate patient involvement and adherence at the long term. Other
respiratory-oriented interventions such as breathing exercises and inspiratory muscle training and other respiratory-
oriented interventions have been also identified in the study to be beneficial in strengthening respiratory muscles,
decreasing the burden of symptoms as well as improving overall health outcomes. Moreover, interventions based on
exercise, such as chair-based exercise interventions, seem to be especially useful in older adults with mobility issues,
providing a safe and effective way to exercise in residential care facilities. Though there is no specific evidence that
specifically investigates the role of integrated chair aerobics against pulmonary rehabilitation in older adults in old age
homes, the existing literature has indicated a potential synergistic effect of the two interventions on the respiratory health,
sleep quality, and quality of life. These programs can help solve several age-related issues at the same time and help
people age healthily and gain functional independence. Further studies must be done to include well-designed randomized
controlled trials in old age homes to measure the long-term effectiveness of integrated chair aerobics and pulmonary
rehabilitation programs and to develop evidence-based guidelines to be used in the community and residential care
environment.
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