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A B S T R A C T

Background: Long-COVID is a heterogenous, episodic, and multisystemic condition which can result following 
infection with a novel pathogen, severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2). Whilst a pre-
cise pathophysiological cause is unknown, several mechanisms are hypothesised, each with plausible scientific 
rationale. Most people experiencing persistent symptoms following COVID-19 infection recover, yet some 
experience severe and debilitating illness for years after infection. Strategies to manage the sequelae of Long- 
COVID can improve the lives of sufferers.
Objective: To describe the physiotherapy management of Long-COVID based on current evidence.
Content: Those with ‘invisible illness’ (illness without outwardly visible signs), such as Long-COVID, often report 
stigmatisation and scepticism from healthcare systems. Validation of the experience of those with Long-COVID is 
therefore crucial to ensure patient-centred care. Thorough patient assessment is required to provide tailored 
management approaches given the diversity of Long-COVID presentations. Red flags that may contraindicate 
certain rehabilitation approaches (particularly exercise-based interventions) or that warrant further investigation 
should be considered. Assessments of fatigue, post-exertional malaise, respiratory symptoms, neurocognitive 
symptoms (i.e., brain fog), physical function, and orthostatic intolerance are strongly recommended. Manage-
ment strategies may involve pacing and energy conservation techniques, pulmonary rehabilitation, inspiratory 
muscle training, dysfunctional breathing retraining, lifestyle and dietary strategies to manage orthostatic 
intolerance, and return-to-work planning.
Conclusion: Physiotherapists are well positioned to deliver individualised, patient-centred, and validating care 
based on best available evidence.

Background

Rationale

On the 5th of May 2023, the Director-General of the World Health 
Organisation (WHO) declared an end to the global health emergency 
caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV- 
2), abbreviated to COVID-19.1 This was a positive milestone born from 
international efforts to curb the virus, largely through the rapid devel-
opment and introduction of vaccines which reduced the spread and 

severity of acute illness2 thereby alleviating pressures on healthcare 
systems.3 Despite the reduced imminent threat posed to global health, 
profound pandemic-associated morbidity endured offering unique 
healthcare challenges.

‘Long-COVID,’ and cognate term ‘Long-Haulers,’ originated through 
social media by those with lived experience.4 These individuals suffered 
persistent and heterogenous symptoms beyond the typical course of 
illness,5 which were yet to be described through traditional scientific 
channels. Today, Long-COVID is widely recognised as a novel condition, 
and our collective understanding of its optimal management is still 
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emerging. The purpose of this article is to describe the physiotherapy 
management of Long-COVID based on current evidence.

Terminology and definitions

Several terms have been coined for Long-COVID in medical literature 
and by national and international health organisations. The WHO use 
the term ‘Post-COVID Condition (Long-COVID)’ and define this as: 

“The continuation or development of new symptoms three months 
after the initial SARS-CoV-2 infection, with these symptoms lasting 
for at least two months with no other explanation.”6

The US National Institute of Health (NIH) and the Australian 
Department of Healthcare and Ageing7 both use the term ‘Post-acute 
Sequelae of COVID.’ The UK National Institute of Health and Care 
Excellence (NICE) use a tiered naming system based on time from acute 
infection, where ‘Post-COVID Syndrome’ is most synonymous with the 
WHO definition.8 However, NICE consider persisting symptoms beyond 
the acute phase (4 weeks) to be ‘Long-COVID.’ Clinicians should be 
aware that while there are semantic and timeline differences in termi-
nology and definitions, these terms largely refer to the same condition.

Epidemiology

Incidence estimates of Long-COVID vary significantly across the 
globe (9–81%)9 likely owing to differences in data collection methods, 
vaccination status, virus strain, and geography. Regardless of these 
differences in incidence estimates, given the magnitude of global 

infections,10 a significant number of people worldwide experience 
ongoing illness following the acute phase of infection. Several predictive 
risk and protective factors11–14 for developing Long-COVID have been 
identified and can be seen in Table 1.

Symptoms

Long-COVID is characterised by diverse, multisystemic symptoms 
which can be episodic and present variably between individuals.15,16

Fig. 1 demonstrates multisystemic symptoms of Long-COVID, based on a 
systematic review and meta-analysis.15 While over 200 heterogenous 
symptoms have been reported,17 with 50 of these commonly observed,15

those reporting Long-COVID typically present with a symptom profile 
centred around fatigue, dyspnoea, and ‘brain fog;’15 the latter being a 
colloquial term describing a state of temporarily diminished mental 
capacity to concentrate and reason.18 Long-COVID is often described as 
a relapsing-remitting condition as most experience fluctuant severity of 
symptoms following a bout of exertion; whether physical, cognitive, or 
emotional.

Proposed mechanisms

Our scientific understanding of the pathophysiological mechanisms 
of Long-COVID has developed significantly in recent years, yet there 
remains a lack of concrete evidence as to the precise cause due to the 
novelty of the condition.19 However, key mechanisms, each with plau-
sible scientific rationale, have been proposed based on biomarker and 
pathology findings in those reporting Long-COVID.17,20 Key hypoth-
esised mechanisms are presented in Table 2. Whilst scientific inquiry 
into pathophysiological mechanisms of Long-COVID is vital for the po-
tential development of pharmacological therapies, physiotherapy in-
terventions typically seek to address treatable traits through applying 
evidence-based rehabilitation and management approaches.

Prognosis

Most individuals infected with COVID-19 make a full recovery. The 
median duration of time from infection to self-reported symptom reso-
lution is 20 days.21 Even those who meet criteria for Long-COVID 
diagnosis can improve with time and eventually see symptom resolu-
tion.22 However, it is unknown if time alone will improve symptoms for 

Table 1 
Predictive risk and protective factors for Long-COVID.

Risk Factors Protective Factors
>5 symptoms at the time of acute 

illness
Antiviral therapy during acute illness (in 
those eligible)

Higher body mass index Vaccination prior to infection
Female sex ​
Pre-omicron variants ​
Neurodivergence ​
Co-morbidities ​
Smoking history ​
Hospitalisation with acute COVID 

infection
​

Fig. 1. Multisystemic symptoms of Long-COVID.
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all people experiencing Long-COVID, as many experience severe and 
debilitating symptoms years after infection. Given the recency of the 
COVID-19 pandemic, it is difficult to prognosticate Long-COVID symp-
tom trajectories due to the lack of long-term data.

Post-acute infective syndromes

Long-COVID is considered a novel condition due to its manifestation 
secondary to infection with a novel pathogen (SARS-CoV-2); however, it 
has long been reported that a small percentage of individuals experience 
persistent symptoms following any infection (typically viral infections). 
Collectively, these conditions are termed ‘post-acute infective syn-
dromes (PAIS).’ Symptom profiles of different post-acute infective syn-
dromes overlap significantly, with fatigue, myalgia, brain fog, and 
exercise intolerance typically prominent features, and therefore they 
likely share a similar pathology.23 Some examples of other PAIS are 
‘post-treatment Lyme disease’ following Borrelia, ‘post-dengue fatigue 
syndrome’ following dengue, and ‘post chikungunya chronic inflam-
matory rheumatism’ following chikungunya. Long-COVID can be 
thought of as the post-acute infective syndrome of SARS-CoV-2.

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS)

Another overlapping condition with Long-COVID is myalgic 
encephalomyelitis/chronic fatigue syndrome (ME/CFS).24 ME/CFS de-
scribes a state of severe and debilitating episodic fatigue dispropor-
tionate to exertion which may follow a viral infection.25,26 Assessment 
and management strategies for Long-COVID are often drawn from pre-
vious research into ME/CFS given their similarities and due to the 
recency of Long-COVID.

Invisible illness and healthcare

Sufferers of ‘invisible illnesses’ (illness without outwardly visible 
signs) have a history of stigmatisation by healthcare systems. Stigmati-
sation may be compounded in situations where illness is not objectively 

measurable, as is often the case with Long-COVID,27 as the lack of 
definitive diagnostic tests may elicit scepticism to the legitimacy of 
symptoms presented. Those with Long-COVID seeking medical care 
often report dismissal of their condition by healthcare professionals.28

Given present-day diagnostic challenges, healthcare professionals may 
exhibit a reticence to acknowledge Long-COVID as a legitimate condi-
tion due to the potential for psychology to readily explain the presenting 
symptoms. Whilst psychology undoubtedly influences all chronic health 
conditions, the perpetuating deleterious narrative that Long-COVID can 
be attributed to psychology in isolation has the potential to worsen 
outcomes for those affected. Clinicians should be reminded of the 
growing evidence of pathophysiological mechanisms that lead to 
Long-COVID symptoms (see Table 2).17

Assessment

Long-COVID can present heterogeneously and therefore requires 
thorough yet individualised assessment. Given the diversity of sequelae 
that can result, a multidisciplinary,29 patient-centred,30 and trau-
ma-informed31 approach is recommended. Prior to considering any 
rehabilitation approach, particularly those that involve physical activ-
ity, clinicians should screen for red flags that require referral for further 
investigation. Red flags and associated reasons for concern based on 

Table 2 
Key hypothesised mechanisms for Long-COVID.

Immune Dysregulation Immune activation persists, potentially due to a 
reservoir of COVID virus, leading to the 
reactivation of latent viruses such as Epstein-Barr or 
other herpes viruses.111,112

Microbiota Disruption Dysbiosis of gastrointestinal microbiome may be 
responsible for Long-COVID sequelae, evidenced by 
differences in microbiome composition, even when 
comparing different phenotypes of symptoms (e.g., 
respiratory versus neurological 
predominance).113,114

Autoimmunity and Immune 
Priming

Antibodies of a host’s immune system may 
mistakenly target healthy cells whose proteins 
resemble proteins of the COVID virus through the 
process of molecular mimicry, causing collateral 
damage to host cells.115

Blood Clotting and 
Endothelial Abnormality

Atypical clotting (micro and macro) has been 
observed at greater rates in those with COVID- 
related critical illness than those with non-COVID 
critical illness, as have endothelial abnormalities 
such as endotheliitis (inflammation) and atypical 
angiogenesis (unexpected new blood vessel 
formation).116–120

Dysfunctional Neurological 
Signalling

Dysautonomia (dysfunction of autonomic functions 
i.e., heart rate, blood pressure, body temperature), 
as well as other common symptoms including brain 
fog, insomnia, and diffuse pain, suggest signalling 
dysfunction in the brainstem.115 This is further 
supported with evidence of radiographical 
brainstem abnormalities demonstrated in people 
with chronic fatigue syndromes (which often share 
a similar symptom profile with Long-COVID).121

Table 3 
Red flags and considerations for referral.

Exertional desaturation 
≥3% SpO2

Consider referral to a respiratory physician or 
general practitioner for investigation of 
interstitial abnormality or pulmonary 
dysfunction.32,33

Chest pain or 
inappropriate 
tachycardia

Consider referral to cardiologist for 
investigation of myocarditis, pericarditis, or 
microvascular angina.32,33

Signs of autonomic 
dysfunction

Consider referral to a cardiologist or general 
practitioner for investigation of dysautonomia 
(signs of disrupted homeostatic functions such 
as irregular or variable heart rate and blood 
pressure, orthostatic intolerance, and 
impaired thermoregulation).32

Table 4 
Overview of appropriate outcome measures to assess Long-COVID symptoms.

Symptom domain Outcome measure
Fatigue Fatigue Severity Scale (FSS) 

DePaul Symptom Questionnaire – Post- 
exertional Malaise Short-Form (DSQ – PEM) 
Functional Assessment of Chronic Illness 
Therapy - Fatigue Scale (FACIT-Fatigue)

Respiratory (dyspnoea, cough, 
breathing pattern)

Modified Medical Research Council Dyspnoea 
Scale (mMRC) 
Dyspnoea-12 
Borg Rating of Perceived Exertion (RPE) for 
Dyspnoea 
COPD Assessment Test (CAT) 
Breathing Pattern Assessment Tool 
Nijmegen Questionnaire 
Breathing Vigilance Questionnaire 
Capnography

Neurocognitive issues (‘brain- 
fog’)

Montreal Cognitive Assessment Test (MoCA) 
Mini-Mental State Examination (MMSE)

Function Post-COVID Functional Scale (PCFS) 
6-minute Walk Test (6MWT)*
Incremental Shuttle Walk Test (ISWT)*
1-minute sit-to-stand test (1-minSTST)*

Orthostatic intolerance NASA Lean test 
Tilt-table test 
Active Stand test 
Heart Rate Variability (HVR) monitoring

* These assessments may cause post-exertional malaise and therefore clini-
cians need to exercise caution when considering their use.
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advice from international health and rehabilitation organisations32,33

are presented in Table 3.
The assessments outlined here are not exhaustive, as additional 

evaluations may be warranted depending on an individual’s presenta-
tion. Rather, commonly used assessments are presented. When assessing 
symptoms, it is important to clarify if the symptoms were present prior 
to COVID-19 infection, that is, whether they are new or represent a 
worsening of pre-existing conditions. An overview of symptom domains 
and common appropriate outcome measures used can be seen in Table 4.

Fatigue

Fatigue is a cardinal feature of Long-COVID in many. Fatigue may 
involve post-exertional malaise (PEM), and related term post-exertional 
symptoms exacerbation (PESE), which describe the worsening of 
symptoms 12–48 h (or more) following a bout of exertion (whether 
physical, cognitive, emotional, or other) or following an activity which 
was previously tolerated.34,35 An individual’s subjective history is often 
enough to identify PEM, however, patient reported outcomes measures 
of fatigue, such as the Fatigue Severity Scale (FSS),36,37 may aid in 
characterising fatigue and assessing severity.32 A commonly used 
patient-reported measure is the DePaul Symptom Questionnaire – 

Post-exertional Malaise Short-Form (DSQ-PEM), a 10-item assessment of 
the presence and severity of PEM.38 In addition to patient-reported 
measures, physical assessments of PEM have previously been 
employed including two-day cardiopulmonary exercise testing (CPET). 
The rationale behind a two-day CPET, drawn from ME/CFS litera-
ture,39,40 is that those with PEM may perform reasonably on a day one 
CPET, however, would perform significantly worse on a day two CPET 
(next day) due to delayed malaise, whereas an individual without PEM 
can typically repeat their day one performance. Whilst this approach 
may objectively demonstrate an individual’s PEM to the assessor, it is 
likely to cause uncomfortable symptoms for the participant which may 
be unnecessary when PEM can be assessed subjectively.

Respiratory symptoms

Dyspnoea, cough, chest pain, and dysfunctional breathing are 
commonly present in those reporting Long-COVID.15 Dyspnoea can be 
measured in real time (such as during physical activity) using the Borg 
Rating of Perceived Exertion for Dyspnoea Scale,41 or can be assessed in 
relation to usual physical activities using the modified Medical Research 
Council Dyspnoea Scale42 or the Dyspnoea-12.43 General respiratory 
symptoms, including breathlessness and cough, can be assessed using 
the COPD Assessment Test. Although originally designed for COPD, this 
tool may be useful in assessing respiratory symptoms post COVID-19 
infection.44 Dysfunctional breathing, also known as a breathing 
pattern disorder, is a maladaptive breathing pattern alteration that 
causes respiratory and non-respiratory symptoms in the absence, or in 
excess, of underlying pathology.45 This can manifest as hyperventila-
tion, thoracic-dominant breathing, or an erratic respiratory rhythm.46

Whilst there is no gold standard diagnostic test for dysfunctional 
breathing,45 patient reported tools such as the Nijmegen Question-
naire47,48 or Breathing Vigilance Questionnaire,49 and clinician admin-
istered tools such as the Breathing Pattern Assessment Tool,50 may aid in 
diagnosis and treatment. Capnography has also been used to assess 
hypocapnia due to dysfunctional breathing associated hyperventilation 
in people with Long-COVID.51

Neurocognitive symptoms

Neurocognitive issues, often termed as ‘brain fog,’ are commonly 
assessed using the Montreal Cognitive Assessment Test (MoCA), a 30- 
point tool used to detect mild cognitive impairment by assessing do-
mains including attention, memory, language, executive function, vi-
suospatial skills, and orientation.52 However, the MoCA, along with 

other brief screening tests such as the Mini-Mental State Examination, 
may not be sensitive to all reported neurocognitive issues in those with 
Long-COVID53 and previous samples have shown normal scores with 
both the standard and blind versions among Long-COVID pop-
ulations.54,55 More severe neurocognitive issues detected through these 
screening tests should be further assessed with advanced neuropsycho-
logical testing by a trained medical practitioner.53

Function

Function can be assessed through physical testing or through patient- 
reported measures. Consideration should be given as to whether an in-
dividual exhibits PEM prior to the use of any physical testing, as this 
could exacerbate symptoms.32 When physical testing is deemed suitable, 
commonly used tests include the six-minute walk test (6MWT), the in-
cremental shuttle walk test, and the 1-minute sit-to-stand test. 
Patient-reported measures, especially in the presence of PEM, are also 
useful to characterise function. A common condition-specific assessment 
is the Post-COVID Functional Scale which classifies function into five 
severity categories and is shown to correlate with fatigue in those with 
Long-COVID.56

Orthostatic intolerance

Orthostatic intolerance is a broad descriptor which encompasses 
both orthostatic hypotension, defined as the sustained reduction in 
systolic blood pressure of at least 20 mmHg or diastolic blood pressure of 
10 mmHg within three minutes of standing or head-up tilt to at least 60 
degrees on a tilt table; and postural orthostatic tachycardia syndrome 
(POTS), defined as a sustained heart rate increment of ≥30 beats/minute 
within 10 min of standing or head-up tilt in the absence of orthostatic 
hypotension.57–59 Whilst the gold standard for assessing and diagnosing 
orthostatic hypotension and POTS is by tilt-table test, other 
cost-effective assessments can be used for screening and monitoring of 
symptoms clinically. These include the NASA Lean Test and the Active 
Stand Test, both of which involve monitoring a patient’s vital signs and 
symptoms while leaning or standing after a period of supine rest. Heart 
rate variability (HRV), which describes the variation in time intervals 
between consecutive heartbeats, is a non-invasive marker of orthostatic 
intolerance and autonomic dysfunction, and emerging evidence suggests 
that some individuals reporting Long-COVID may exhibit reduced 
HRV.60,61

Management strategies

Pacing and energy conservation

Pacing and energy conservation techniques are a useful tool in the 
management of long-term conditions, particularly in those who expe-
rience fatigue as a dominant symptom. Pacing and energy conservation 
refers to strategies that allow individuals to pace their activities to not 
provoke a worsening in symptoms (or “crash”). This includes planning 
activities over a set period (e.g., weekly) and ensuring that high energy 
activities are performed when energy levels are high. Pacing activities — 

which can include slowing down, breaking up the activity, or modifying 
to make it easier (e.g., ironing in sitting rather than standing) — require 
the individual to take a high-level view of their activities, and can be 
performed individually or with support of a healthcare professional. 
Patients who are able to adhere to pacing strategies may observe a faster 
recovery.62 The benefit of this technique is that it acknowledges varia-
tion in symptoms and supports individuals to respond appropriately to 
these variations. This intervention can be standalone, light touch, or 
integrated with other interventions, and therefore should be a key 
consideration for healthcare professionals; however, the evidence base 
for pacing/energy conservation as a standalone intervention is 
limited.63 Offering physiotherapy services with the choice of modality i. 
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e., centre-based versus telehealth, may allow access for those with 
fatigue-based constraints.64

Pulmonary rehabilitation

Exercise rehabilitation techniques have shown promise in the man-
agement of Long-COVID. There is a large volume of literature demon-
strating the benefits of pulmonary rehabilitation (PR) for people with 
chronic respiratory disease, and given the overlap of some Long-COVID 
symptoms with those of chronic lung disease, PR could be adapted to 
meet the needs of a Long-COVID population.65 Early data began to 
emerge in 2021 demonstrating proof of concept for exercise-based 
rehabilitation in those who were hospitalised with acute COVID-19 
infection and had persisting symptoms66 and this was soon supported 
by three large randomised controlled trials. Firstly, the TERECO trial 
demonstrated significant improvements in exercise capacity and 
health-related quality of life (HRQoL) following a six-week unsupervised 
exercise programme compared to a control group (six-minute walk 
distance 65 m [CI: 43–87], p < 0.01).67 Secondly, the REGAIN trial 
demonstrated significant improvements in HRQoL in a virtual, super-
vised, eight-week programme of exercise and psychological support 
(Patient Reported Outcomes Measurement System [PROMIS] score 
adjusted mean difference 0.03 [0.01 to 0.05], p = 0.02).68 Lastly, the 
PHOSP-R trial demonstrated significant improvements in an eight-week 
programme of exercise and education delivered as twice weekly super-
vised sessions (Incremental Shuttle Walking Test 52m [19–85m], p <
0.01) or as an unsupervised digital programme (34 m [1–66m], p =
0.047).69 In addition to these trials, systematic reviews have highlighted 
the benefits of exercise-based programmes in the management of 
Long-COVID, though programme content, delivery, and duration differ, 
which yielded different results, and were often poorly defined.70,71

Given the broad spectrum of Long-COVID symptoms and phenotypes, a 
suite of options for exercise based therapies could be advantageous. 
There is a bias in the data in favour of post hospitalised patients with 
Long-COVID, and further research on exercise-based rehabilitation for 
those who were not hospitalised with acute COVID-19 infection is 
warranted.72

Graded exercise therapy

Exercise-based rehabilitation can be a topic of scrutiny, particularly 
in relation to Graded Exercise Therapy (GET), and PR can face similar 
criticism. There are distinct differences in GET and PR, notably, PR is 
individually prescribed and progressed following an individual holistic 
assessment and is modified in response to the individual’s progress and 
symptoms.73 Conversely, GET aims to progress exercise following a fixed 
protocol. PR also encompasses behaviour change techniques and 
symptom management supported by a programme of education whereas 
GET refers to an exercise programme alone. The major criticism of ex-
ercise therapy is the potential to cause PEM. In instances of PEM, ex-
ercise therapy may not be appropriate, however, the challenge remains 
in appropriately identifying these patients.65,74 It is advised that patients 
with Long-COVID are closely monitored when engaging in an exercise 
programme, and for it to be terminated if they demonstrate severe and 
debilitating PEM, until it is suitably investigated and better managed. 
High symptoms of fatigue alone are not a sole indication of PEM and 
may improve with exercise-based therapies75 therefore a thorough 
assessment of PEM is required with regular monitoring of symptoms as 
to not unnecessarily exclude patients from effective interventions, but to 
also promptly identify and act on PEM. It is important to consider 
Long-COVID as a heterogeneous and complex condition, where treat-
ment benefits differ between patients, and as such, exercise-based 
therapy can be considered safe and effective in those with 
Long-COVID in the absence of PEM. Guidelines recommend against the 
use of GET in anyone reporting PEM.32

Inspiratory muscle training

Numerous non-pharmacological interventions have been effective at 
managing breathlessness in chronic respiratory conditions and therefore 
may be applicable to those suffering from Long-COVID-related dysp-
noea.76 One such promising intervention is Inspiratory Muscle Training 
(IMT). By applying resistance to inspiratory airflow, IMT challenges the 
respiratory muscles and elicits adaptations similar to those achieved 
through strength training in peripheral muscles.77 IMT has shown to 
produce clinically meaningful improvements in dyspnoea and HRQoL in 
those with chronic respiratory diseases such as COPD78 and has also 
been well tolerated in bronchiectasis.79 Given that respiratory muscle 
weakness predicts poor outcomes following COVID-19 infection,80 IMT 
may serve as a feasible entry point into broader rehabilitation pro-
grammes for patients with Long-COVID.81 A recent systematic review82

of seven studies evaluated respiratory muscle training in patients with 
Long-COVID, with protocols ranging from 3–14 sessions per week over 
periods of 2–12 weeks, and adherence generally defined as >70% 
completion of prescribed sessions. The review reported significant im-
provements in respiratory muscle strength, exercise capacity, and 
HRQoL in patients with Long-COVID.82 In addition, reduction in dysp-
noea and improved ability to perform daily activities without excessive 
fatigue were consistently reported.81,83,84 Complementing this evidence, 
practice recommendation advise that in absence of PEM, IMT should be 
30–50% of maximal inspiratory pressure (PImax) and should be pro-
gressed as tolerated.85 While, in the presence of mild or moderate PEM, 
IMT should be 30% of PImax and progressed as tolerated; with a fre-
quency of 3 to 7 sessions per week. However, variability in study de-
signs, instruments, and quality of evidence highlights that further 
standardised and high-quality research is required.85

Dysfunctional breathing retraining

Dysfunctional breathing is increasingly recognised as a significant 
contributor to dyspnoea in patients with Long-COVID86-88 and has been 
associated with a high symptom burden, psychosocial distress, and 
reduced HRQoL across both adult and paediatric cohorts.86,87 Patient 
education is crucial, as understanding the benign but disruptive nature 
of dysfunctional breathing can itself reduce symptom-related anxiety.86

“Breathing retraining” forms the cornerstone of therapy.86,89 Breathing 
retraining programmes typically aim to restore nasal breathing, reduce 
reliance on accessory thoracic musculature, normalise respiratory rate 
and tidal volume, and progressively integrate corrected patterns into 
daily activity. Training often begins in semi-supine positions and ad-
vances through sitting, standing, and functional tasks.86 Relaxation and 
mindfulness strategies are also incorporated to address the strong 
interaction between emotional state and respiratory control.46,90 Digital 
and group-based programmes, including singing-based interventions, 
have also shown short-term benefit, although clinician-guided in-
terventions appear superior to unsupervised approaches.71,91–93

Emerging evidence from trials in asthma and chronic respiratory disease 
suggests breathing retraining improves HRQoL,92,93 which may extend 
to Long-COVID.91

Managing orthostatic intolerance

Studies have reported cardiovascular autonomic abnormalities in 
patients with Long-COVID, including POTS,94 orthostatic hypoten-
sion,95 and inappropriate sinus tachycardia, heart rate >100 resting 
supine).96,97 The prevalence of POTS and inappropriate sinus tachy-
cardia in Long-COVID has been reported as 2–14%.98 Importantly, the 
prevalence of cardiovascular dysautonomia does not differ significantly 
between these hospitalised and non-hospitalised individuals, suggesting 
that acute disease severity is not a predictor for developing dysautono-
mia.99 Management strategies emphasise non-pharmacological mea-
sures such as withdrawal of exacerbating medications or behaviours, 
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adequate fluid intake of (~3 litres per day), salt supplementation (<10 g 
daily) in patients without hypertension or fluid overload, sleeping in a 
head-up tilt position (>10◦) to promote intravascular volume, and the 
use of compression garments.100 Rehabilitation approaches such as 
autonomic conditioning therapy,101 non-upright exercise regimens, 
isometric training,58,102 and carefully titrated aerobic activity have been 
proposed,58,102–104 though they require caution given the risk of PEM in 
Long-COVID.105 WHO guidelines106 recommend a combination of pa-
tient education, self-management strategies, and physical exercise 
training when tolerated, along with environmental modifications to 
support daily activities.

Return to work planning

Supporting return to work for individuals impacted by Long-COVID 
should be a key rehabilitation goal, given its strong links to HRQoL, 
financial situation, and long-term health outcomes.106 A collaborative, 

personalised, and phased approach is essential, recognising the unpre-
dictable nature of symptoms such as PEM and fatigue.107 Physiothera-
pists should begin with a comprehensive assessment of fatigue, cognitive 
function, respiratory capacity, and functional tolerance. Education and 
self-management strategies such as energy conservation, breathing 
techniques, sleep hygiene, and stress management, empowers clients to 
actively engage their recovery and return to work process.107 The 
individualised return to work action plans should include prolonged, 
flexible, and phased reintegration, with close collaboration among the 
client, employer, and healthcare team.106–108 Work accommodations 
such as reduced hours, adjusted tasks, extended timelines, remote work 
options, and scheduled rest breaks can support a sustainable return to 
work.3 Environmental modifications in the workplace may also be 
needed based on individualised assessments.106–108 Educating em-
ployers about the fluctuating and often invisible nature of Long-COVID 
symptoms will help to ensure appropriate workplace accommoda-
tions.107 Ongoing monitoring is crucial, as some individuals may require 

Fig. 2. Summary of considerations for delivering physiotherapy to people with Long-COVID.
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continued adjustments. Ultimately, a flexible, interdisciplinary 
approach ensures return to work is safe, realistic, and aligned with each 
client’s functional abilities and recovery trajectory. The aim is a safe and 
lasting return to work, rather than an immediate return to pre-illness 
duties and workload.

Pharmacological management

Currently, there is no universally accepted pharmacological treat-
ment for Long-COVID. The condition presents with a wide range of 
symptoms and varying severity, requiring individualised approaches to 
care.109 Clinical decision-making is often informed by emerging evi-
dence and experience with similar conditions. The Canadian Guidelines 
for Post-COVID-19 Condition offer conditional recommendations on 
several medications, all based on very low certainty of evidence.110

These should be applied with clinical judgement and in collaboration 
with the patient. Metformin, commonly used for type 2 diabetes, may 
have anti-inflammatory and anti-thrombotic effects. Some studies sug-
gest early use during acute COVID-19 infection may reduce the risk or 
severity of Long-COVID.110 Antihistamines may be considered for in-
dividuals presenting with symptoms of mast cell activation syndrome, 
such as flushing, rashes, palpitations, and brain fog. Some patients 
report improved quality of life with their use.110 For individuals diag-
nosed with POTS or inappropriate sinus tachycardia, options include: 
ivabradine or beta-blockers for tachycardia and midodrine or pyrido-
stigmine for dizziness, low blood pressure, or orthostatic intolerance. 
These medications may offer symptom relief and improve HRQoL under 
specialist supervision.110 Antiviral therapies such as paxlovid (nirma-
trelvir/ ritonavir), remdesivir, or molnupiravir may be used in 
Long-COVID patients with new COVID-19 infections to reduce risk of 
severe outcomes and possibly mitigate Long-COVID symptoms.110 While 
prescribing medication falls outside the scope of physiotherapy practice, 
awareness of pharmacological options can enhance interdisciplinary 
collaboration, support understanding of patient care plans, and help 
manage expectations regarding symptom progression or improvement.

Referral to other health professionals

A multidisciplinary approach can support the management of in-
dividuals with Long-COVID, particularly due to the diversity of symp-
toms presented. While physiotherapists play an important role, 
collaboration with other health professionals may be required. For 
example, referral to occupational therapists may be appropriate for 
support with fatigue management, pacing strategies, provision of de-
vices and equipment for home, and return to work planning. Referral to 
a psychologist or other mental health professional may assist with 
anxiety, depression, or cognitive difficulties commonly reported in 
Long-COVID. Referral to a dietitian may allow nutritional optimisation 
and therefore energy management. In cases of persistent or complex 
symptoms, coordination with general medical practitioners and referral 
to specialist physicians may be appropriate.

A summary figure of consideration for delivering physiotherapy to 
people with Long-COVID has been included (Fig. 2).

Future direction

Research priorities for Long-COVID management

Long COVID Physio, which is a patient-led organisation that seeks to 
advocate, educate, and provide peer support for those living with Long- 
COVID (https://longcovid.physio/), recently reported results of a forum 
aimed at identifying Long-COVID rehabilitation priorities. Based on 
consultation at the forum with a large (n = 794) international sample of 
clinicians, researchers, and people living with Long-COVID, they iden-
tified seven key research priorities.35 These priorities include: 

1. Characterise disability
2. Identify and evaluate management and prevention strategies
3. Identify biological mechanisms
4. Standardise assessment and diagnosis
5. Describe the epidemiology
6. Describe the socioeconomic impacts
7. Explore health and disability justice
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