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Abstract - Long COVID syndrome presents a complex array of symptoms, including debilitating fatigue, respiratory difficulties,
and cognitive impairments, significantly impacting patients' quality of life. Physical therapy emerges as a vital component in the
rehabilitation of individuals suffering from long COVID, targeting the multifaceted issues associated with post-viral fatigue and
functional decline. Research indicates that tailored exercise programs can enhance muscular strength, improve cardiorespiratory
function, and alleviate emotional distress, thereby fostering overall recovery. Physical therapists employ a variety of interventions,
including aerobic and resistance training, respiratory exercises, and balance training, to address specific patient needs. These
interventions are designed to progressively increase activity levels while closely monitoring patients for any exacerbation of
symptoms. A systematic review highlights that structured physical therapy can lead to significant improvements in physical
function and psychological well-being for long COVID patients. Additionally, early intervention and individualized rehabilitation
plans are crucial for optimizing recovery outcomes. In conclusion, integrating physical therapy into the management of long
COVID is essential for mitigating post-viral fatigue and enhancing functional capabilities. As the understanding of long COVID
evolves, ongoing research will further elucidate the most effective therapeutic approaches to support affected individuals.
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1. Introduction

The emergence of COVID-19 has led to a global health crisis, with millions recovering from the acute phase of the
infection. However, a significant subset of these individuals continues to experience prolonged symptoms, collectively referred to
as Long COVID syndrome. This condition encompasses a diverse range of symptoms, including persistent fatigue, cognitive
dysfunction, respiratory issues, and musculoskeletal pain, which can last for weeks or even months after the initial infection. The
complexity and variability of these symptoms pose significant challenges for healthcare providers and patients alike.

1.1. Understanding Long COVID Syndrome

Long COVID is characterized by its heterogeneous presentation, affecting individuals differently based on factors such as
age, sex, pre-existing health conditions, and the severity of the initial COVID-19 infection. Research suggests that approximately
10-30% of individuals who recover from COVID-19 may develop Long COVID symptoms. The underlying mechanisms remain
under investigation but may involve immune dysregulation, persistent viral reservoirs, and psychological factors. This
multifactorial nature necessitates a comprehensive approach to management and rehabilitation.

1.2. The Role of Physical Therapy in Rehabilitation

Physical therapy plays a crucial role in the rehabilitation of individuals suffering from Long COVID syndrome. As
patients often report debilitating fatigue and functional decline, targeted physical therapy interventions can help restore physical
function and improve overall quality of life. Evidence indicates that structured exercise programs tailored to individual capabilities
can enhance cardiovascular fitness, muscular strength, and endurance while also addressing psychological well-being. Physical
therapists utilize a variety of modalities and techniques to create personalized rehabilitation plans. These may include aerobic
exercises, resistance training, balance exercises, and breathing techniques aimed at improving respiratory function. Importantly,
therapists monitor patients closely to ensure that exercise regimens are safe and effective, adjusting them as necessary to
accommodate fluctuating symptoms.

2. Background and Related Work

Long COVID syndrome, also known as post-acute sequelae of SARS-CoV-2 infection (PASC), refers to a spectrum of
symptoms that persist for weeks or months following the acute phase of COVID-19. This condition affects a significant portion of
individuals who have recovered from the virus, with estimates suggesting that 10% to 40% of COVID-19 survivors experience



long-term symptoms. These symptoms can include fatigue, dyspnea, chest pain, cognitive dysfunction, and various psychological
issues such as anxiety and depression. The World Health Organization (WHO) defines long COVID as occurring in individuals
with a history of probable or confirmed SARS-CoV-2 infection, with symptoms lasting for more than two months and not
attributable to other diagnoses.

2.1. Pathophysiology and Symptoms

The pathophysiological mechanisms underlying long COVID are still being elucidated. Current hypotheses suggest
multiple overlapping causes, including persistent viral reservoirs, immune dysregulation, and autoimmunity. Studies have reported
elevated levels of cytokines and autoantibodies in patients suffering from long COVID, indicating an ongoing inflammatory
response. Furthermore, there are notable similarities between long COVID and other post-viral syndromes such as myalgic
encephalomyelitis/chronic fatigue syndrome (ME/CFS) and postural orthostatic tachycardia syndrome (POTS), which may provide
insights into effective treatment strategies.

2.2. Epidemiological Insights

Epidemiological studies have highlighted the demographic factors associated with an increased risk of developing long
COVID. Research indicates that females are more likely to be diagnosed with long COVID than males, and individuals with pre-
existing conditions such as cardiovascular disease may also be at higher risk. The impact of vaccination on long COVID outcomes
is an area of active investigation; preliminary findings suggest that vaccination may reduce the risk of developing long-term
symptoms following infection. As the global health community continues to grapple with the implications of long COVID, there is
an urgent need for comprehensive research to better understand its epidemiology, pathophysiology, and effective management
strategies. This knowledge will be crucial in formulating public health policies aimed at mitigating the long-term effects of
COVID-19 on affected populations.

3. Physical Therapy Approaches for Long COVID Rehabilitation

Physical therapy is a vital part of the rehabilitation process for individuals suffering from Long COVID syndrome,
particularly in managing the debilitating effects of post-viral fatigue, respiratory issues, and musculoskeletal pain. This section
explores various physical therapy approaches, including exercise interventions, manual therapy techniques, and psychological
support, which are used to address the physical and psychological challenges faced by Long COVID patients.

The image illustrates a sequential and multidisciplinary rehabilitation protocol for patients diagnosed with symptomatic
COVID-19. It begins with an initial evaluation by pneumology and medical rehabilitation teams. This phase includes a detailed
medical interview, physical evaluation, spirometry tests to assess lung function, a six-minute walk test to evaluate physical
endurance, a hand dynamometer test to measure grip strength, and the DASS-21 test to screen for mental health concerns like
depression, anxiety, and stress. Following the initial assessment, the patient undergoes a physiotherapy intervention plan.

This includes 12 sessions of cardiopulmonary and muscular exercises over four weeks. The sessions are personalized,
focusing on the unique needs of each patient, ensuring the gradual restoration of physical and functional capacities while
preventing overexertion that could worsen symptoms.

After completing the physiotherapy program, the patient undergoes a reassessment by the pneumology and medical
rehabilitation team. This reevaluation repeats the same tests from the initial phase physical evaluation, spirometry, six-minute walk
test, hand dynamometer test, and DASS-21 test to monitor progress and measure improvements in lung function, physical
endurance, muscle strength, and psychological well-being. This structured approach underscores the importance of integrating
medical and physical therapy assessments to ensure a holistic and adaptive recovery pathway for patients dealing with Long
COVID symptoms.

3.1. Exercise Interventions

Exercise therapy plays a central role in improving the functional status and quality of life for Long COVID patients.
Physical therapists design individualized exercise programs to enhance cardiovascular endurance, muscle strength, and overall
physical function. Exercise interventions are carefully planned to avoid exacerbating symptoms, ensuring a balance between
activity and rest.
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Fig 1: Rehabilitation Process for Patients with Symptomatic COVID-19, Highlighting Pneumology Evaluations, Physiotherapy

Interventions, and Reassessments to Monitor Progress

Several key exercise modalities are commonly used:

Aerobic Exercises: Aerobic exercises are particularly effective in improving cardiovascular endurance, which can be
significantly impaired in individuals with Long COVID. These exercises, such as walking, cycling, and swimming, can be
performed at varying intensities, depending on the patient's current physical capacity. The primary goal is to gradually
increase stamina and reduce the sense of fatigue. A study demonstrated that moderate aerobic exercise led to
improvements in both physical fitness and fatigue reduction in Long COVID patients.

Resistance Training: Resistance training helps address the muscle weakness that many Long COVID patients experience
due to prolonged bed rest or reduced activity. Strengthening exercises target the major muscle groups, focusing on
improving muscle mass and strength. Patients may use resistance bands, free weights, or machines to perform exercises
designed to gradually rebuild muscle strength and endurance. This approach has been found to enhance mobility and
overall functional capacity in Long COVID patients, aiding in daily tasks like walking or climbing stairs.

Respiratory Exercises: Respiratory exercises are essential for patients with Long COVID who suffer from breathlessness
and reduced lung capacity. Techniques like diaphragmatic breathing, pursed-lip breathing, and inspiratory muscle training
are employed to enhance lung function and reduce dyspnea. These exercises help increase respiratory muscle strength and
improve overall pulmonary health, providing much-needed relief for patients struggling with shortness of breath.

3.2. Manual Therapy Techniques

Manual therapy is an integral part of physical therapy for Long COVID patients experiencing musculoskeletal pain, joint

stiffness, and reduced mobility. Manual techniques, such as joint mobilization, soft tissue manipulation, and myofascial release, are
used to alleviate pain and improve range of motion. These hands-on interventions are especially helpful for patients who develop
musculoskeletal discomfort or restricted movement due to prolonged inactivity or poor posture related to fatigue.

Joint Mobilization: Joint mobilization techniques involve the controlled application of force to the joints, aiming to
improve their range of motion, reduce stiffness, and enhance mobility. For Long COVID patients, joint mobilization is
often beneficial in treating stiffness in areas like the shoulders, knees, and hips, which may have been exacerbated by
prolonged sitting or inactivity during recovery.

Soft Tissue Manipulation and Myofascial Release: Soft tissue techniques such as massage therapy and myofascial release
are designed to alleviate muscle tension, reduce pain, and improve circulation. These techniques can target muscle knots
and tight areas, promoting relaxation and improving flexibility, thus improving the overall physical comfort and well-
being of patients.

3.3. Psychological Support

The psychological impact of Long COVID is profound, with many patients reporting symptoms such as anxiety,

depression, and cognitive dysfunction (often referred to as brain fog). These mental health challenges can impede recovery and
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exacerbate feelings of fatigue and isolation. Physical therapists are well-equipped to provide psychological support through various
approaches, helping patients cope with the emotional and mental toll of the disease.

e Pacing Strategies and Energy Conservation: One of the key psychological aspects of Long COVID rehabilitation is
teaching patients how to manage their energy and avoid overexertion. Physical therapists help patients develop pacing
strategies, where activity is broken into manageable intervals to avoid fatigue. Educating patients about energy
conservation techniques helps them maintain a balance between rest and activity, reducing the likelihood of symptom
flare-ups.

e Relaxation Techniques: Relaxation methods, such as mindfulness meditation, guided imagery, and progressive muscle
relaxation, are incorporated into therapy sessions to reduce stress and improve emotional well-being. These techniques
help patients manage anxiety and depression, promoting relaxation and enhancing overall recovery.

e Cognitive Support: For patients experiencing brain fog or cognitive difficulties, physical therapists can offer cognitive
exercises and provide guidance on improving mental clarity. Cognitive rehabilitation techniques aim to enhance attention,
memory, and problem-solving abilities, which can be essential for improving the patient's quality of life.

4. Methodology

The methodology for investigating the role of physical therapy in rehabilitating individuals with Long COVID is
multifaceted, employing both qualitative and quantitative approaches. These approaches aim to capture patient experiences,
evaluate treatment effectiveness, and analyze physiotherapists' strategies in managing post-COVID conditions. This section details
the study design, participant selection, data collection methods, and data analysis techniques that underpin the research in this area.
This image provides a detailed representation of a functional rehabilitation project, titled RECOVER, designed for patients
experiencing post-COVID-19 syndrome with persistent dyspnea. The project includes a cohort of 50 patients divided into a control
group and an intervention group. The control group followed standard recommendations for physical exercise and healthy lifestyle
habits, while the intervention group underwent a structured, remotely monitored, eight-week rehabilitation program. In the
intervention group, the training sessions consisted of a comprehensive regimen combining aerobic exercises, resistance training,
and respiratory muscle conditioning. Each session included a warm-up phase lasting 15 minutes, followed by 30 minutes of
primary training targeting endurance, strength, and respiratory functions, and concluded with a 15-minute stretching phase to
enhance flexibility and recovery. The program emphasized both in-person and home-based training to ensure accessibility and
compliance.

The main outcomes of the study highlight the effectiveness of the intervention program. Participants in the intervention
group demonstrated significant improvements in maximal oxygen consumption (VO: max), a critical marker of aerobic capacity
and cardiovascular health. Additionally, notable enhancements were observed in muscle strength, maximal inspiratory pressure
(MIP), and overall quality of life, signifying the holistic benefits of the rehabilitation approach. This visual underscores the
structured methodology and the tangible benefits of incorporating individualized physical therapy interventions for post-COVID-
19 recovery. It serves as an exemplary model for addressing the multifaceted challenges associated with persistent symptoms in
affected patients.

4.1. Study Design

Studies exploring Long COVID rehabilitation through physical therapy have utilized a variety of methodologies.
Qualitative descriptive studies, for instance, have been instrumental in capturing the insights of healthcare professionals. One such
study conducted in Canada used semi-structured interviews with physiotherapists who had managed patients with Long COVID.
This design facilitated an in-depth understanding of their experiences, challenges, and adaptive strategies in treating this complex
condition.

In contrast, systematic reviews have been employed to assess the broader landscape of existing research. These reviews
aim to synthesize data on the effectiveness of various physical therapy interventions. For example, a systematic review registered
with PROSPERO adhered to rigorous protocols, analyzing literature from multiple databases to evaluate the impact of physical
activity on fatigue, respiratory function, and quality of life in Long COVID patients.

4.2. Participant Selection

Participant selection criteria differ depending on the research methodology. In qualitative studies, participants are
typically recruited based on their direct clinical experience. For instance, in the Canadian qualitative study, physiotherapists were
included if they had treated at least one Long COVID patient within the preceding year. This ensured that the participants had
relevant and current perspectives on rehabilitation challenges and successes.
Systematic reviews, on the other hand, employ inclusion and exclusion criteria to identify studies that meet predefined parameters.
These criteria often focus on the type of physical therapy intervention, study duration, participant demographics, and the outcomes
being measured. This targeted approach enables researchers to draw robust conclusions about the effectiveness of rehabilitation
strategies.
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4.3. Data Collection Methods

A variety of data collection methods are used in studies on Long COVID rehabilitation. In qualitative research, semi-
structured interviews are the primary tool for gathering insights from healthcare professionals. These interviews are guided by a
structured framework that allows for flexibility, enabling participants to share nuanced details about their clinical experiences.
Interviews are typically recorded and transcribed for subsequent analysis. In systematic reviews, data is gathered through
comprehensive searches of academic databases such as PubMed, MEDLINE, and CINAHL. Researchers extract data on key
variables, including the types of interventions studied, participant characteristics, and the outcomes reported. The following table
summarizes common data collection methods:
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Fig 2: Rehabilitation Outcomes for Post-COVID-19 Dyspnea: Control vs. Intervention Protocols

4.4. Data Analysis Techniques

The analysis techniques employed in studies on Long COVID rehabilitation reflect the diversity of the research methods
used. In qualitative studies, thematic analysis is the predominant approach. Researchers systematically code interview transcripts,
identifying recurring themes and patterns. For instance, common themes might include the challenges of addressing post-viral
fatigue or the benefits of individualized treatment plans. This approach enables a deeper understanding of the clinical realities
faced by physiotherapists. For systematic reviews, meta-analysis is often conducted if sufficient data is available. This involves
pooling quantitative findings from multiple studies to derive statistically significant conclusions. Meta-analyses can provide
valuable insights into the overall effectiveness of physical therapy in reducing symptoms such as fatigue and improving functional
outcomes. In cases where meta-analysis is not feasible, narrative synthesis is used to qualitatively summarize findings.
5. Results and Discussion

The implementation of physical therapy for individuals suffering from Long COVID has shown promising results across
various studies. This section discusses the outcomes of physical therapy interventions, highlighting their impact on symptoms,
functional capacity, and overall quality of life for patients.

5.1. Results

Recent systematic reviews and clinical studies have provided substantial evidence supporting the effectiveness of physical
therapy in managing Long COVID symptoms. The following table summarizes key findings from several studies that evaluated the
impact of physical rehabilitation on Long COVID patients:
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Table 1: Summary of Studies on Physical Therapy Interventions for Long COVID

Study Participants Interventions Outcomes Key Findings
Measured

Palau et al., 2022 26 post- 12-week home-based Peak VO2, Significant increase in peak VO2
discharge inspiratory muscle quality of life compared to controls (p < 0.01)
patients training (IMT)

Physical Exercise- 1579 Various exercise-based Dyspnea, Improvements in dyspnea, fatigue, and

Based Rehabilitation | individuals rehabilitation programs | fatigue, 6-minute | quality of life; significant increase in

(2023) walk test 6-minute walk distance (p < 0.01)

JAMA Network Open | 1244 patients Standardized Functional Moderate-certainty evidence for

(2023) rehabilitation exercise capacity | improvements in exercise capacity

interventions (SMD -0.56)

Frontiers in 42 patients 12 sessions of FEV1, FVC, 6- FEV1 increased by 7.16%, FVC by

Rehabilitation physiotherapy minute walk test | 7.56%; 6-minute walk test

Sciences (2022) performance improved by 13%

5.2. Discussion
The findings from these studies indicate that physical therapy plays a critical role in alleviating the symptoms associated
with Long COVID.

e Symptom Improvement: Patients undergoing structured physical therapy reported significant reductions in common
symptoms such as fatigue, dyspnea, and joint pain. For instance, the study by Palau et al. demonstrated that participants
who engaged in a home-based inspiratory muscle training program experienced a significant increase in peak oxygen
uptake (pp-peakVOy), which is crucial for improving overall fitness and endurance.

e Functional Capacity: The systematic review involving over 1500 participants highlighted that physical exercise-based
rehabilitation led to notable improvements in functional capacity, as evidenced by enhanced performance on the six-
minute walk test. This is particularly important for Long COVID patients who often experience reduced exercise
tolerance.

e Quality of Life: Improvements in quality of life were consistently reported across studies. For example, the JAMA
Network Open study found moderate-certainty evidence indicating that rehabilitation interventions significantly improved
functional exercise capacity and overall well-being compared to standard care.

e Psychological Benefits: Beyond physical improvements, many studies noted psychological benefits associated with
physical therapy interventions. Patients reported reductions in anxiety and depression levels, which are common among
those suffering from Long COVID. The Frontiers study indicated an improvement in psycho-emotional status following a
structured physiotherapy program.

e Early Intervention: The consensus among researchers is that early initiation of physical therapy is crucial for maximizing
recovery outcomes. Patients who begin rehabilitation soon after their acute illness tend to experience better long-term
results.

6. Conclusion

The rehabilitation of individuals suffering from Long COVID syndrome represents a significant challenge for healthcare
providers, given the complex and multifaceted nature of the condition. Physical therapy has emerged as a vital component in the
management of Long COVID, offering a range of interventions that address both physical and psychological symptoms. The
evidence gathered from numerous studies underscores the effectiveness of tailored rehabilitation programs in improving functional
capacity, reducing fatigue, and enhancing overall quality of life for affected individuals. Physical therapy interventions, including
aerobic exercises, resistance training, and respiratory techniques, have demonstrated substantial benefits for patients experiencing
persistent symptoms post-COVID-19 infection. These interventions not only help restore physical function but also contribute to
psychological well-being by alleviating symptoms such as anxiety and depression. The incorporation of early intervention
strategies is crucial, as initiating rehabilitation soon after the acute phase of COVID-19 can lead to better long-term outcomes.

Moreover, the collaborative approach involving physiotherapists, physicians, and mental health professionals is essential
for providing comprehensive care to Long COVID patients. This multidisciplinary strategy ensures that all aspects of a patient's
health are addressed, facilitating a holistic recovery process. Continued research is necessary to refine physical therapy protocols
and establish best practices tailored to the unique needs of Long COVID patients. In summary, physical therapy plays a critical role
in the rehabilitation of Long COVID syndrome. By focusing on individualized treatment plans that encompass physical exercise,
manual therapy, and psychological support, healthcare providers can significantly improve the quality of life for those affected by
this debilitating condition. As our understanding of Long COVID evolves, ongoing research will be vital in developing effective
therapeutic strategies that promote recovery and enhance patient outcomes.
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