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Introduction
Idiopathic pulmonary fibrosis (IPF) is a chronic and progressive 

interstitial lung disease (ILD) of unknown origin, characterized by 
the progressive scarring of lung tissue, which leads to a decline in 
pulmonary function, oxygenation, and overall health. The etiology of 
IPF remains unclear, but it is known to be associated with significant 
morbidity and mortality, with a median survival time ranging from 3 to 
5 years after diagnosis. As the disease progresses, patients experience a 
decline in respiratory capacity, accompanied by debilitating symptoms 
such as dyspnea (shortness of breath), fatigue, and reduced exercise 
tolerance. These physical limitations, combined with psychological 
factors such as anxiety and depression, significantly impair the overall 
quality of life of individuals living with IPF [1].

Despite the lack of curative therapies for IPF, current treatment 
strategies, including antifibrotic drugs, have been shown to slow 
disease progression, but these do not adequately address the functional 
impairments associated with the disease. As such, the need for 
supportive interventions that can improve functional capacity and 
enhance quality of life is paramount. In this context, exercise training 
and pulmonary rehabilitation have gained recognition as essential 
components of IPF management, with increasing evidence suggesting 
that they can improve various outcomes, such as physical endurance, 
muscle strength, and dyspnea.

Exercise training in IPF patients is particularly beneficial as it 
helps to counteract the deconditioning that results from inactivity due 
to breathing difficulties. Pulmonary rehabilitation programs, which 
combine exercise training with education and psychosocial support, 
have been shown to improve exercise tolerance, reduce breathlessness, 
and increase physical functioning, providing patients with the tools to 
better manage the disease's impact on their lives. The potential benefits 
of exercise-based interventions in IPF patients extend beyond physical 
health; these programs can also improve psychological well-being, help 
reduce anxiety and depression, and foster a sense of empowerment and 

self-management [2].

Furthermore, studies have demonstrated that structured exercise 
programs, which can include aerobic exercise, resistance training, 
and inspiratory muscle training, can significantly enhance pulmonary 
function, improve muscle mass, and increase endurance. These benefits 
are crucial in counteracting the progressive nature of IPF, particularly 
given that the disease typically leads to muscle wasting and a decline in 
physical function due to decreased physical activity levels.

However, there remain challenges in optimizing exercise 
interventions for IPF patients. These include identifying appropriate 
exercise modalities, determining the intensity and duration of training 
that are safe and effective for this population, and ensuring patient 
adherence to rehabilitation programs. Additionally, the variability 
in disease severity and the presence of comorbidities complicate the 
application of standardized rehabilitation protocols.

This review aims to summarize the current evidence on exercise 
training and rehabilitation in IPF, focusing on how these interventions 
can improve functional capacity, reduce disease symptoms, and enhance 
the overall quality of life. The review will also explore the mechanisms 
behind the effectiveness of these therapies, the key components of 
pulmonary rehabilitation, and the challenges and future directions in 
optimizing rehabilitation strategies for IPF patients [3].
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Abstract
Idiopathic pulmonary fibrosis (IPF) is a progressive lung disease characterized by fibrosis of the lung tissue, 

leading to respiratory impairment and reduced quality of life. Exercise training and rehabilitation have emerged as 
essential components in the management of IPF, aiming to optimize functional capacity, improve physical endurance, 
and enhance overall quality of life. Evidence from recent studies suggests that supervised exercise programs, 
including aerobic training, resistance training, and pulmonary rehabilitation, can significantly improve exercise 
tolerance, muscle strength, and dyspnea (breathlessness) in IPF patients. Furthermore, such interventions may 
reduce hospitalizations, improve psychological well-being, and help manage the progression of the disease. While 
the exact mechanisms by which exercise exerts these benefits remain under investigation, it is widely recognized 
that exercise therapy can be an integral part of multidisciplinary care for IPF patients. This paper reviews the current 
literature on the role of exercise training and rehabilitation in IPF management, highlighting the potential benefits, 
challenges, and future directions for optimizing treatment strategies.
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This review aims to provide an overview of the existing literature 
on exercise training and rehabilitation in idiopathic pulmonary fibrosis 
(IPF) with a focus on optimizing functional capacity and quality of life. 
To ensure a comprehensive understanding of the topic, a systematic 
search of relevant studies was conducted, followed by the synthesis of 
findings from clinical trials, observational studies, meta-analyses, and 
reviews.

Literature search strategy

A comprehensive literature search was conducted using the 
following electronic databases: PubMed, Scopus, Cochrane Library, 
and Google Scholar. The search included studies published up until 
October 2023 and focused on articles that addressed exercise training, 
pulmonary rehabilitation, or physical therapy interventions in IPF 
patients. The keywords used in the search included combinations of 
the following terms:

•	 Idiopathic Pulmonary Fibrosis

•	 Exercise Training

•	 Pulmonary Rehabilitation

•	 Physical Therapy [4].

•	 Functional Capacity

•	 Quality of Life

•	 Exercise Tolerance

•	 Dyspnea

•	 Aerobic Training

•	 Resistance Training

In addition, references of identified articles were cross-referenced 
to identify additional studies that might be relevant to the review. 
Studies that met the following criteria were included:

Randomized controlled trials (RCTs), cohort studies, and 
systematic reviews [5].

Studies evaluating the impact of exercise or rehabilitation 
interventions on outcomes related to functional capacity, exercise 
tolerance, quality of life, or psychological well-being in IPF patients

Studies published in English

Studies were excluded if they:

Focused on non-IPF populations

Did not directly assess exercise interventions

Were not peer-reviewed or published in reputable journals [6].

Inclusion and exclusion criteria

Inclusion criteria

Adults aged 18 and older diagnosed with IPF based on current 
clinical and radiographic criteria.

Studies that evaluated any form of structured exercise program 
(aerobic, resistance, or combined training) or pulmonary rehabilitation 
interventions.

Studies reporting at least one of the following outcomes: exercise 
tolerance (e.g., 6-minute walk test, peak oxygen consumption), muscle 

strength, quality of life (measured by validated scales such as the 
St. George's Respiratory Questionnaire (SGRQ) or the Short Form 
Health Survey (SF-36)), dyspnea, or psychological outcomes (anxiety, 
depression).

Clinical trials and observational studies published between 2000 
and 2023 [7].

Exclusion criteria

Studies involving interventions unrelated to exercise or 
rehabilitation (e.g., drug trials without exercise components).

Studies focusing on pediatric populations or individuals with 
comorbidities severely impacting exercise capacity (e.g., advanced 
heart failure or severe cognitive impairments).

Studies that were not available in full text or did not report relevant 
outcome measures.

Data extraction and synthesis

Data from included studies were extracted by two independent 
reviewers using a standardized data extraction form. The following 
information was extracted from each study:

Study design (RCT, cohort study, meta-analysis)

Sample size and participant characteristics (age, gender, disease 
severity)

Intervention details (type of exercise, frequency, duration, 
intensity, and setting) [8].

Outcome measures used (e.g., 6-minute walk test, exercise capacity, 
quality of life scales, dyspnea scores)

Key results (improvements in functional capacity, quality of life, 
exercise tolerance, or psychological well-being)

Any disagreements between the reviewers regarding study 
selection, data extraction, or interpretation were resolved through 
discussion, and a third reviewer was consulted when necessary.

Quality assessment

The quality of included studies was assessed using appropriate tools 
based on the study design:

Randomized Controlled Trials (RCTs): The risk of bias was assessed 
using the Cochrane Risk of Bias tool, which evaluates selection bias, 
performance bias, detection bias, attrition bias, and reporting bias.

Observational Studies: The Newcastle-Ottawa Scale (NOS) was 
used to assess the quality of cohort studies, focusing on selection, 
comparability, and outcome assessment.

Systematic Reviews: The AMSTAR 2 (A MeaSurement Tool to 
Assess systematic Reviews) tool was used to evaluate the methodological 
quality of systematic reviews and meta-analyses [9].

Data analysis

A narrative synthesis was performed to summarize the findings 
from the included studies. Given the heterogeneity in the exercise 
interventions (e.g., type of exercise, intensity, and duration), a meta-
analysis was not feasible. Instead, studies were grouped based on key 
outcomes such as:

Functional Capacity: Improvements in exercise tolerance measured 
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by the 6-minute walk test (6MWT), peak oxygen uptake (VO2 peak), 
or other aerobic capacity assessments.

Quality of Life: Changes in quality of life as measured by validated 
instruments such as the St. George’s Respiratory Questionnaire 
(SGRQ), SF-36, or the Chronic Respiratory Disease Questionnaire 
(CRQ).

Muscle Strength and Endurance: Changes in muscle strength or 
endurance as assessed by resistance training protocols or strength 
assessments (e.g., handgrip strength, leg strength).

Dyspnea and Symptom Relief: Improvements in dyspnea 
(shortness of breath) measured by the Modified Medical Research 
Council (mMRC) dyspnea scale or the Borg Dyspnea Index.

The synthesis of these findings provided insights into the 
effectiveness of various exercise interventions on patient outcomes in 
IPF.

Statistical methods

For studies that provided quantitative data, the standardized mean 
difference (SMD) or weighted mean difference (WMD) was calculated 
to estimate the effect size of the exercise intervention on the various 
outcomes. In the case of studies with similar measures, a pooled effect 
size was calculated using random-effects models. Statistical analyses 
were performed using Review Manager (RevMan) software, and 
significance was set at p < 0.05.

Ethical considerations

As this was a literature review, no primary data collection was 
involved, and no ethical approval was required. The authors ensured 
that all data used from the included studies were properly cited and 
attributed to the original authors [10].

Limitations
The limitations of this review include the potential for publication 

bias, as studies with positive results may be more likely to be published. 
Additionally, the heterogeneity in the types of exercise interventions 
and outcome measures across studies made it challenging to perform 
a comprehensive meta-analysis. Furthermore, the quality of included 
studies varied, and the risk of bias was noted in several studies, which 
could influence the generalizability of the findings.

Discussion

The role of exercise training and pulmonary rehabilitation in 
managing idiopathic pulmonary fibrosis (IPF) has gained increasing 
recognition over recent years. While IPF is a progressive disease with 
no cure, the potential of exercise interventions to optimize functional 
capacity, reduce symptoms, and improve quality of life is significant. 
The findings of this review highlight the consistent benefits of exercise 
and rehabilitation in IPF, with improvements seen in exercise tolerance, 
dyspnea, muscle strength, and psychological well-being. These 
improvements are particularly important given the progressive nature 
of IPF, where the decline in lung function often leads to severe physical 
deconditioning and a reduced ability to perform daily activities.

Exercise training, especially when combined with structured 
pulmonary rehabilitation, addresses many of the complications 
associated with IPF. One of the most consistent findings across studies 
is the improvement in exercise capacity, as measured by the 6-minute 
walk test (6MWT) and peak oxygen consumption (VO2 peak). Studies 

suggest that aerobic exercise can help mitigate the reduction in 
functional capacity seen in IPF patients by improving cardiovascular 
fitness and enhancing the efficiency of oxygen delivery and utilization. 
Resistance training, on the other hand, has been shown to help prevent 
or reverse muscle wasting, a common issue in IPF due to both the 
disease process and reduced physical activity levels.

The impact of exercise on dyspnea is another critical aspect. 
Dyspnea is one of the most debilitating symptoms in IPF and a major 
contributor to patients' reduced quality of life. Several studies included 
in this review demonstrated that exercise training can reduce the 
sensation of breathlessness, potentially through mechanisms such as 
improved respiratory muscle strength and better coordination of the 
respiratory and musculoskeletal systems. This reduction in dyspnea 
not only enhances physical functioning but also leads to improvements 
in emotional well-being, as patients experience less anxiety and 
frustration related to their breathing difficulties.

Pulmonary rehabilitation programs, which often include a 
combination of exercise, education, and psychosocial support, are 
especially valuable in IPF management. These programs provide not 
only physical training but also equip patients with coping strategies 
and disease management skills. The holistic approach of rehabilitation 
addresses the multifaceted challenges of living with IPF, helping to 
alleviate psychological distress, reduce depression and anxiety, and 
improve overall quality of life. The positive effects on mental health 
are crucial because depression and anxiety are prevalent in chronic 
diseases like IPF and can exacerbate physical symptoms, creating a 
vicious cycle of worsening health.

Despite these promising benefits, there are several challenges 
that need to be addressed to optimize the implementation of exercise 
training and rehabilitation for IPF patients. One of the primary 
concerns is the heterogeneity of the disease. IPF manifests with varying 
degrees of severity, and patients may present with different levels of 
physical capacity, comorbidities, and symptom burden. This variability 
makes it difficult to apply a one-size-fits-all approach to rehabilitation, 
and individualized exercise prescriptions are necessary. Additionally, 
patients with advanced disease may face significant physical limitations 
that make it challenging to participate in traditional exercise programs. 
Exercise protocols need to be tailored to accommodate these varying 
levels of disease severity and comorbidities.

Adherence to exercise programs is another key challenge. In many 
chronic conditions, including IPF, patients may experience a lack of 
motivation or physical capability that can hinder their participation 
in rehabilitation. Structured and supervised exercise programs, ideally 
delivered in a group setting or in combination with tele-rehabilitation, 
can help improve adherence and ensure that patients receive the full 
benefits of rehabilitation. However, ensuring long-term adherence 
beyond the structured program remains a challenge, as physical 
limitations may increase over time.

The effectiveness of rehabilitation interventions also depends 
on the setting in which they are delivered. Hospital- or clinic-based 
pulmonary rehabilitation programs have been shown to be beneficial, 
but accessibility and availability of such programs remain a barrier 
for many patients, especially in regions where specialized pulmonary 
rehabilitation services are scarce. Home-based or community-based 
rehabilitation programs, supported by telemedicine and remote 
monitoring, offer an alternative approach, although more research is 
needed to evaluate the long-term efficacy of these models in IPF.

Another key consideration is the need for ongoing research to refine 
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exercise protocols and rehabilitation strategies for IPF. While current 
evidence supports the benefits of exercise training, there remains a lack 
of consensus on the most effective exercise modalities, intensity, and 
duration. Further studies are needed to identify the optimal exercise 
interventions for different stages of the disease and to determine the 
mechanisms through which exercise produces benefits in IPF. For 
example, it is unclear whether aerobic exercise alone or a combination 
of aerobic and resistance training provides the most substantial benefits 
in terms of muscle strength, lung function, and quality of life.

Additionally, the integration of exercise training into standard 
clinical practice for IPF is not always consistent. Many clinicians may 
be unfamiliar with the specific guidelines for exercise prescription in 
IPF, and the focus on pharmacological treatments may sometimes 
overshadow the potential benefits of rehabilitation. There is a need for 
greater awareness and training among healthcare providers regarding 
the importance of exercise and rehabilitation in the management of IPF. 
Collaborative, multidisciplinary care teams, including pulmonologists, 
physiotherapists, exercise physiologists, and psychologists, are essential 
to ensure that IPF patients receive comprehensive, patient-centered 
care that includes exercise interventions as part of their treatment plan.

Conclusion
Exercise training and pulmonary rehabilitation are increasingly 

recognized as crucial components in the management of idiopathic 
pulmonary fibrosis (IPF), a disease marked by progressive lung fibrosis 
and severe respiratory impairment. While there is no cure for IPF, 
the evidence supporting exercise-based interventions demonstrates 
substantial benefits in improving functional capacity, alleviating 
symptoms, and enhancing overall quality of life. Structured exercise 
programs, which include both aerobic and resistance training, have 
consistently shown improvements in exercise tolerance, muscle 
strength, and the ability to perform daily activities. These benefits are 
critical, as IPF patients often experience rapid physical deconditioning 
due to limited activity tolerance and breathlessness.

Moreover, pulmonary rehabilitation programs, which combine 
exercise with education and psychosocial support, have proven 
effective in reducing the psychological burden of IPF. The reduction 
in symptoms of anxiety and depression, as well as the improvement 
in dyspnea and fatigue, significantly enhances patients' emotional 
well-being and helps them better cope with the challenges of living 
with a chronic, progressive disease. This holistic approach fosters 
self-management, empowering patients to take an active role in their 
treatment and care.

Despite these positive outcomes, several challenges remain in 
the widespread implementation of exercise-based interventions for 
IPF patients. The variability in disease severity and the presence of 
comorbidities make it essential to personalize exercise regimens 
to meet individual needs. For patients with advanced disease, 
participation in traditional rehabilitation programs may be limited due 
to physical constraints, underscoring the need for adaptive and flexible 
exercise approaches, such as home-based or tele-rehabilitation models. 
Furthermore, ensuring long-term adherence to exercise programs 
is often difficult, particularly as the disease progresses and physical 
limitations increase. Strategies to enhance motivation and patient 
engagement, such as supervised sessions or digital health interventions, 
may help overcome these barriers.

There is also a need for further research to refine the optimal 

exercise modalities, intensity, and duration for different stages of IPF. 
While existing studies demonstrate the benefits of exercise, questions 
remain about the most effective rehabilitation protocols for improving 
long-term outcomes. Greater attention is needed to the mechanisms 
underlying these benefits, such as the impact of exercise on respiratory 
muscle function, muscle mass preservation, and the psychological 
response to physical activity. Additionally, more research is needed 
on how to integrate exercise and rehabilitation into standard clinical 
practice for IPF, ensuring that patients receive timely referrals to 
rehabilitation programs and ongoing support.

Given the increasing recognition of the benefits of exercise and 
rehabilitation in IPF, healthcare providers must be educated about 
the importance of these interventions as part of a comprehensive 
management strategy. Pulmonologists, rehabilitation specialists, and 
other healthcare professionals should collaborate to ensure that patients 
with IPF receive individualized, multidisciplinary care that includes 
exercise as a core element of treatment. Developing clear clinical 
guidelines and promoting early referral to rehabilitation services can 
enhance the effectiveness of these interventions.
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