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Abstract 

Introduction

Long COVID is characterized by the presence of new onset or persistent symptoms 3 

months after a suspected or confirmed history of SARS-CoV-2 infection. It is a com-

plex and multi-faceted condition that affects people in different ways. Long COVID 

affects individuals’ labour market participation. While some cannot work, others may 

return to work (RTW) in a limited capacity. Determining what rehabilitation or related 

strategies are safe and effective for facilitating RTW is necessary.

Objectives

To synthesize evidence on RTW interventions for people living with Long COVID and 

to identify ‘promising’ interventions for enhancing work ability and RTW.

Methods

We followed Arksey & O’Malley’s methodology and the PRISMA extension for 

scoping reviews. Five electronic bibliographic databases and grey literature were 

searched. The literature search included various study designs, such as randomized 

controlled trials (RCT), quasi-experimental designs, and observational studies as 

well as clinical practice guidelines (CPGs). Two reviewers conducted screening and 

data extraction, with disagreements resolved through consensus. Intervention studies 

were categorized as promising (statistically significant RTW outcomes or ≥ 50% 
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RTW), somewhat promising (20% to < 50% RTW), not promising (non-statistically 

significant RTW outcomes or < 20% RTW), or uncertain (did not specify proportion of 

RTW).

Results

Twelve CPGs and nineteen intervention studies were identified. Of the intervention 

studies, 5 were cohort studies, 3 quasi-experimental studies, 4 observational, 2 

interventional, 3 RCTs, and 2 case reports. Promising interventions included multi-

modal and interdisciplinary work-focused rehabilitation, multidisciplinary inpatient and 

outpatient rehabilitation, psychoeducation, pacing, and breathing strategies, shifting 

focus from symptom monitoring to optimizing functional outcomes, enhanced external 

counterpulsation inflatable pressure to improve blood flow, and constraint-induced 

cognitive therapy.

Conclusion

Many uncertainties remain regarding which RTW interventions are effective or the 

optimal characteristics of these interventions.

1.  Background

Long COVID is characterized by the presence of new onset or persistent symptoms 
3 months after a suspected or confirmed history of SARS-CoV-2 infection [1,2]. Long 
COVID is a complex and multi-faceted condition that affects individuals in different 
ways [3]. About 16% of Canadians infected with COVID-19 developed Long COVID, 
with higher prevalence in women, individuals hospitalized due to COVID-19, those 
with pre-existing health conditions, and those with repeated COVID-19 infections 
[2]. Long COVID symptoms limit daily functioning, workability, and employment, with 
up to 76% of people living with Long COVID taking time off work or entirely stopping 
work [2,4–6]. Previous qualitative research highlighted significant challenges faced 
by individuals with Long COVID in performing daily activities and meaningful work-
related tasks [7,8]. About 3.5 million Canadian adults reported experiencing long-term 
symptoms following a COVID-19 infection with about 100,000 reporting they were still 
off work due to symptoms as of June 2024. [2,9] This corresponds to approximately 
0.45% of the Canadian labor force.

Systemic exertion intolerance, characterized by severe fatigue worsened by 
physical or mental exertion, is a prevalent symptom in Long COVID and can severely 
impact sustained work activity [1,4,10]. Factors like exercise, stress, cognitive tasks, 
and sleep deprivation can exacerbate symptoms of systemic exertion intolerance 
[2,4]. This prevalent symptom is similar to Myalgic Encephalomyelitis (ME), and 
some individuals with Long COVID meet diagnostic criteria for ME [1,10–12]. Other 
challenges faced by people living with Long COVID include fluctuating and episodic 
symptoms, sleep disruption, and fatigue, which hinder daily activities and return to 
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work (RTW) [2]. Traditional therapies like graded exercise may not be effective or could be harmful for some people living 
with Long COVID, particularly in those experiencing Post-Exertional Malaise (PEM) [13]. This necessitates exploring new 
strategies. Despite recognition of the burden of Long COVID, research on strategies to improve daily function and work-
ability is limited.

Rehabilitation is one option for potentially addressing Long COVID activity limitations and participation restrictions. 
Rehabilitation aims to decrease the burden of physical, neurocognitive, and psychological limitations by stabilizing or 
enhancing patients’ physical and mental abilities [14]. However, there are few Long COVID-specific rehabilitation tools or 
protocols to address various symptoms such as fatigue or cognitive dysfunction [15]. This can lead to diverse and incon-
sistent intervention approaches or even potentially harmful solutions such as graded exercise, which is now contraindi-
cated for those experiencing PEM [2,15,16]. Research is still inconclusive regarding other exercise-based rehabilitation 
interventions [6,15,16].

Determining what rehabilitation strategies are safe and effective for facilitating RTW is necessary. There is an urgent 
need for safe, effective and evidence-based Long COVID treatment programs [15]. Some studies of occupational rehabil-
itation strategies have been published, although the literature is diverse, emerging and requires synthesis [7,14,17,18]. A 
comprehensive synthesis would help to inform global clinical practice guidelines. The purpose of this scoping review is to 
1) synthesize evidence on interventions used to promote return-to-work or enhance work ability among people living with 
Long COVID and 2) identify the most promising interventions for enhancing work ability and RTW.

2.  Methods

Study design

For this scoping review, the Arksey & O’Malley methodological framework was applied and reported based on the 
PRISMA extension for scoping studies [19]. This methodological framework consists of the following stages: identifying 
the research question, identifying relevant studies, study selection, charting the data, collating, summarizing, and report-
ing results, and consultation (optional stage) [19].

We followed the PI(E)COS framework (population, intervention (exposure), comparators, outcomes, study design/set-
ting) and included various study designs, such as randomized controlled trials, quasi-experimental designs, and observa-
tional studies. We also included clinical practice guidelines that had relevant recommendations regarding RTW.

Search terms and search strategies

Members of the research team met with a health sciences librarian (LD) to perform preliminary searches and develop an 
extensive list of relevant terms. The librarian then conducted a systematic search of MEDLINE (via Ovid), Embase (via 
Ovid), APA PsycINFO (via Ovid), CINAHL Plus with Full Text (via EBSCOhost), Scopus, and Cochrane Library CENTRAL 
trials (via Wiley) from database inception until January 3, 2025. The search strategy included a combination of subject 
headings and keywords to combine the concepts of Long COVID and either occupational rehabilitation or occupational 
functioning/outcomes. The search was optimized for running in each database. No date, language or publication type 
limits were applied to the search.

In addition to searching academic databases for peer reviewed literature, an extensive grey literature search was con-
ducted. The librarian searched up to January 3, 2025 the following websites and online databases: MedRxiv (https://www.
medrxiv.org/), Bielefeld Academic Search Engine (https://www.base-search.net/), OAIster (oaister.on.worldcat.org), Cus-
tom Google Search Engine for Canadian Public Health Information (https://www.ophla.ca/p/customsearchcanada.html), 
Custom Google Search Engine for US State Government Information (https://www.ophla.ca/p/customsearchusstates.
html), Government of Canada Publications (https://www.publications.gc.ca/site/eng/home.html), Alberta Health Services 
Long COVID page (https://www.albertahealthservices.ca/topics/Page17540.aspx), WHO pages relevant to Long COVID 
and a number of general searches on Google. The full search strategy is available in the Supplemental Appendix.

https://www.medrxiv.org/
https://www.medrxiv.org/
https://www.base-search.net/
https://www.ophla.ca/p/customsearchcanada.html
https://www.ophla.ca/p/customsearchusstates.html
https://www.ophla.ca/p/customsearchusstates.html
https://www.publications.gc.ca/site/eng/home.html
https://www.albertahealthservices.ca/topics/Page17540.aspx
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Selecting studies for analysis.

The following was the final set of inclusion/exclusion criteria for the review:
Topic of the article – Evaluation of an intervention aimed at increasing work functioning or workability.
Population – People living with Long COVID. Our review included people with a variety of symptoms and activity limita-

tions due to Long COVID. Given the diverse nomenclature in this area, a variety of search terms were included.
Intervention – We focused primarily on studies evaluating interventions aimed at improving work functioning or promot-

ing RTW. From the perspective of the various partners involved (i.e. people living with Long COVID, workers’ compensa-
tion insurers, employers and health care providers), work-related functional recovery — such that the patient can return to 
sustainable and predictable work activity — is important and has important career and quality-of-life implications.

Outcome – Work-related outcomes, including RTW, stay at work, work disability, work absence/absenteeism, and work 
productivity or related constructs (i.e., presenteeism, etc.).

Study type – Any design evaluating an intervention for Long COVID. Systematic reviews were excluded but references 
within those located were searched for further articles.

Screening of relevant articles.  The titles and abstracts of articles obtained from the online databases were reviewed 
and appraised for relevance. Two researchers from the team read each title/abstract independently and judged whether 
they were relevant to the research question. When there were disagreements between reviewers, the principal researcher 
(DPG) offered additional consultation until a consensus was reached. If relevance of a study was still unclear, then 
the full article was obtained. After identifying relevant abstracts and titles, two independent researchers assessed the 
corresponding full versions of the studies to determine which articles were relevant for inclusion in the full review. All team 
members used Covidence software (Melbourne, Australia) to organize data at all review stages.

Consultation with people with lived experiences and knowledge users

The consultation process for this study included a large multidisciplinary team consisting of people with lived experiences 
(PWLE) of Long COVID impacting workability, researchers from various health professions (occupational medicine, phys-
iotherapy, occupational therapy, and kinesiology), and knowledge users who were experienced clinicians providing reha-
bilitation for Long COVID or employees of the Workers’ Compensation Board of Alberta. PWLE or delivering health care 
for Long COVID were actively involved throughout the study, providing input on the proposal and initial questions as well 
as informing data collection, results interpretation and conclusions. Input was also gathered through a dedicated work-
shop held at a Long COVID Symposium, where recommendations and insights were shared related to RTW based on 
lived experiences with Long COVID [20]. This feedback informed our understanding of RTW challenges and contributed to 
the interpretation of findings. In addition, we drew on guidance from published literature on patient-oriented research [21]. 
Throughout the project, we sought to engage a diverse group of individuals with an interest in Long COVID and RTW, 
including PWLE, healthcare and rehabilitation professionals, and workers’ compensation representatives, to inform study 
selection, intervention categorization, and contextualization of results.

Meetings were held with the full team, then periodic email updates were provided to seek advice on selecting studies 
for analysis and to summarize and report results. PWLE and knowledge users were asked whether they knew of any 
interventions currently in use and found to be safe and effective for Long COVID. Feedback highlighted the importance of: 
1) considering the variable and episodic nature of Long COVID symptoms as a major barrier to RTW; 2) including RTW 
outcomes as search terms; 3) considering not only papers describing specific interventions, but also theoretical or concep-
tual papers dealing with models or pathways for people living with Long COVID; and lastly, 4) considering the importance 
of safety, feasibility, burden, and need for training in addition to scientific validation when considering the interventions 
identified from the literature search. Before charting the data, PWLE and knowledge users were consulted to determine 
whether the number of articles selected was appropriate and whether the search terms should be altered.
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Data analysis

Charting the data.  Reviewers extracted relevant information from each article. This included the author list, year of 
publication, article title, geographic location of the study, type and brief description of the intervention, study population, 
study design and goals, methods used, outcome measures used, important results and any economic data recorded.

Collating, summarizing and reporting results.  During this stage, we created an overview of all research located. 
Initially, we presented a basic numerical summary of the studies, including the extent, nature and distribution of the 
articles. We then summarized articles according to the types of tools described or evaluated, research methods used, 
populations studied, and study results/outcomes. Since the scoping review methodology was intended to summarize both 
the breadth and depth of the literature, we reported the number of articles for various interventions as well as descriptive 
information about the articles.

We attempted to map the diversity of studies observed to create an inventory of the various study designs and methods 
used. This procedure allowed us to draw conclusions about the nature of research in this area and provide recommenda-
tions for future studies. The various interventions identified in the articles were categorized according to level of interven-
tion promise, and key concepts and terminology used in the articles were summarized. To collate, summarize, and report 
results for this scoping review, we conducted a descriptive characteristic summary and content analysis of intervention 
studies [19].

We categorized interventions as promising, somewhat promising, or not promising based on a previously published 
categorization method [22,23]. Interventions were considered promising when results demonstrated statistically significant 
RTW outcomes or ≥ 50% RTW success. We categorized interventions as somewhat promising when RTW outcomes 
ranged from 20% to < 50% RTW success. We categorized interventions as not promising when results demonstrated 
non-statistically significant RTW outcomes or < 20% RTW success. Studies that did not examine RTW rates specifically, 
but examined other aspects of work ability were rated as ‘uncertain’.

3.  Results

Reliability of the screening process of titles, abstracts, and full texts was high with an average agreement percentage 
ranging from 77 to 84% between reviewers. The initial search of the online databases identified 4,314 potentially relevant 
articles. A search of the grey literature obtained 863 documents or articles potentially relevant to promoting RTW in people 
living with Long COVID. Once duplicates were removed, 2,579 unique studies were included for the screening of titles and 
abstracts. The full texts of 304 articles were screened, and from that process, 19 research articles and 12 relevant clinical 
practice guidelines were found. Thus, 31 relevant articles were included for data extraction. Fig 1 shows the PRISMA flow 
chart of our article search and relevance selection process. Fig 2 shows the number of studies included based on level of 
intervention promise.

3.1.  Descriptive summaries of included studies

Nineteen relevant intervention studies were included (see S1 Table). Furthermore, a descriptive summary of the interven-
tion studies including intervention details, results, and proportion of RTW was created (see S2 Table). A summary of key 
messages for RTW recommendations from 12 clinical practice guidelines (see S3 Table) was also created to synthesize 
findings identified in the literature [19]. Summaries were organized based on relevance to the study question.

Relevant articles included diverse study designs including three quasi-experimental studies [24–26], three randomized 
controlled trials (RCTs) [27–29], five cohort studies [6,30–33], 4 observational studies [34–37], two interventional studies 
[38,39], and two case reports [40,41]. We included eight studies from Germany, one from Austria, three from Norway, one 
from Spain, one from France, two from Canada, two from the USA, and one from Japan. Notably, more than half of the 
samples in all studies were composed of females, and the majority (84.2%) had a higher female sample.
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Fig 1.  PRISMA flow diagram. 

https://doi.org/10.1371/journal.pone.0321891.g001

https://doi.org/10.1371/journal.pone.0321891.g001


PLOS One | https://doi.org/10.1371/journal.pone.0321891  October 15, 2025 7 / 18

Regarding the interventions, most lasted over three weeks (78.9%), with one study’s intervention lasting only three and 
a half days while the others ranged between nine and 42 days. All studies included participants over 18 years of age who 
met the Long COVID definition of either the World Health Organization or the National Institute for Health and Care Excel-
lence [2,42]. Nine studies required confirmed acute COVID-19 infection [24,26–28,30,31,33,39,40], while four allowed 
suspected or confirmed infection [31,32,37,38], and six had vague inclusion criteria without specifics related to COVID-19 
[29,34–36,38,41].

3.2.  Key intervention findings

Promising or somewhat promising strategies/approaches to treatment.  The relevant studies highlighted several 
successful approaches to rehabilitation and treatment for managing Long COVID or RTW. These programs ranged 
from specialized, individualized, multiple-session rehabilitation to concentrated three-day rehabilitation programs and 
exploratory medical procedures.

Multidisciplinary rehabilitation and clinical interventions – Physical health.  Rehabilitation programs that showed 
promising results for RTW included respiratory therapy, muscular training, a mental health component, and educational 
interventions [6,24,25]. Three studies found that multidisciplinary, individualized treatment plans were recommended 
to address Long COVID symptoms like fatigue, autonomic dysfunction, and cognitive deficits, which impact workplace 

Fig 2.  Studies categorized according to level of intervention promise.

https://doi.org/10.1371/journal.pone.0321891.g002

https://doi.org/10.1371/journal.pone.0321891.g002
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sustainability [6,25,30]. Altmann et al. (2023) found breathing exercises and respiratory treatments facilitated by physical 
therapists aided individuals in managing symptoms of shortness of breath and fatigue crucial for RTW [25]. In addition, 
they found monitoring oxygen levels during rehabilitation and daily activities helped pace and manage PEM, contributing 
to sustainable RTW [25]. It was found that RTW readiness from a physical perspective, due to the variability of symptoms 
experienced, was challenging and required input from multiple experts and specialists [6]. Garbsch et al. (2024) 
employed both traditional and non-traditional therapies in a multidisciplinary inpatient rehabilitation program combining 
active, cognitive, and passive therapies resulting in significant workability improvement at 6 months post-rehabilitation 
compared to admission, with no notable sex differences [30]. In addition to physical rehabilitation, relaxation treatment 
and psychological counselling, this intervention also included aqua fitness, inspiratory muscle training, nutrition education, 
heat therapy, and group exercise [30].

Three other studies with multidisciplinary Long COVID rehabilitation programs, employed more non-traditional meth-
ods [24,36,39]. Frisk et al. (2023) demonstrated that micro-choices (3-day concentrated program) can enhance physical 
activity and functioning beyond symptom monitoring alone [24]. By incorporating patient education, individualized exercise 
to break inflexible patterns, physical activity training, and brief mindfulness sessions, the intervention led to a significant 
reduction in sick leave [24]. Furthermore, Frisk et al. (2025) also found that the concentrated, micro-choice-based treat-
ment for Long COVID led to sustained improvements in sick leave, fatigue, and functional status at the one-year follow-up 
[39]. Schmid et al. (2024) demonstrated a substantial and sustained increase in work capacity following a multimodal 
rehabilitation program [36]. The intervention consisted of a wide range of more non-traditional therapies, including nutrition 
therapy, hydrotherapy/thermotherapy, mind-body medicine, phytotherapy, naturopathy, and traditional exercise therapy, 
individualized to each patient’s symptoms and rehabilitation goals [36].

Muller et al. (2023) showed that rehabilitation targeting physical and neuropsychological health for individuals 
with Long COVID can lead to specific symptom reduction but not overall global fatigue and thus was considered 
somewhat promising [35]. This study measured various aspects of each symptom across two-time points with mul-
tiple tests and outcome measures, which documented a decreased prevalence in all symptoms except for fatigue 
[35]. Muller et al. (2023) found that despite the significant self-reported health improvements in people living with 
Long COVID, especially healthcare workers, they continued to suffer from poor workability with 72% of participants 
still unable to RTW post-rehabilitation [35,38]. In the 1-year follow-up study by Muller et al. (2024), the median WAI 
total score indicated poor workability that worsened significantly over time [34]. Thus, rehabilitation programs that 
lacked individualized treatment or had too many outcome measures were less effective and did not improve work-
ability [35,38].

Rehabilitation and clinical interventions – Mental and cognitive health.  Altmann et al. (2023) also found that 
psychological counselling and coping strategies, such as mindfulness, helped manage anxiety and depression stemming 
from uncertainty about recovery, grief over lost abilities, and symptoms of Long COVID itself [25]. Early education on 
symptom management, pacing, graded return to activity, and energy conservation were emphasized as key components 
of interventions to manage Long COVID and build capacity for RTW [6,31]. Garcia-Molina et al. (2022) found that 
cognitive rehabilitation was effective for RTW in addressing cognitive impairments such as memory loss, brain fog, 
and concentration difficulties [26]. Interventions like cognitive pacing, compensatory strategies, and memory exercises 
enhanced mental clarity and cognitive function, supporting RTW [26]. In addition, Garcia-Molina et al. (2022) found that 
symptom monitoring tools like daily diaries or trackers helped individuals identify symptom patterns, enabling targeted 
interventions and a smoother RTW transition [26]. Nerli et al. (2024), highlighted the significance of a brief outpatient 
rehabilitation intervention based on the Cognitive Activation Theory of Stress in supporting RTW for people living with 
Long COVID [28]. By addressing cognitive expectancies that influence symptom persistence, this intervention helped 
modify patients’ stress response and improve their symptom management, leading to short-term and sustained RTW 
outcomes at the end of the program and six months follow-up.
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Workplace strategies.  Ongoing monitoring and individualized treatment plans at the workplace were considered 
promising, with graduated RTW processes recommended to accommodate the fluctuating nature of Long COVID 
symptoms [6,31]. According to Brehon et al. (2022) and Garcia-Molina et al. (2022), RTW planning with modified, gradual 
returns (including adjusted hours and duties) was essential to accommodate fluctuating and episodic Long COVID 
symptoms and led to positive RTW outcomes [6,26]. Frisk et al. (2023) add another important component including RTW 
planning and suggestions for policy changes to sick leave to allow greater flexibility, remote work options, and time off for 
people living with Long COVID due to the episodic nature of symptoms [24]. These research studies found that graduated 
RTW plans with modified work responsibilities were promising for RTW planning [6,24,26]. Early intervention (less than 6 
months) was linked to higher RTW success rates, as shorter times between symptom onset and treatment correlated with 
improved outcomes and a higher likelihood of successful RTW [6].

Exploratory medical procedures.  Other promising interventions included specialized rehabilitation programs for 
Long COVID such as using Enhanced External Counter Pulsation (EECP) [25,33]. Sathyamoorthy et al. (2022) found 
that EECP improved blood flow and reduced cardiac strain, helping alleviate symptoms like persistent fatigue and 
shortness of breath, which in turn boosted physical endurance and overall well-being, facilitating a more sustainable 
RTW [33]. The sample size for this study was small (n = 16), thus this approach should be considered exploratory. In 
addition, a pilot RCT by Uswatte et al. (2024) explored the feasibility of Constraint-Induced Cognitive Therapy (CICT) for 
people living with Long COVID-related cognitive impairment and IADL dysfunction, demonstrating high completion rates 
and participation satisfaction [29]. This 36-hour intervention incorporated speed of processing of training, structured 
IADL practice, and real-world skill transfer, resulting in improvements in brain fog, daily functioning, and psychological 
well-being [29]. The results are promising and suggest that CICT may facilitate RTW by enhancing cognitive function and 
independence, thus highlighting its potential as a rehabilitation treatment for Long COVID [29]. Again, the sample size 
of this pilot study was small (n = 14), thus CICT should be considered exploratory. Lastly, a case report demonstrated 
improved workability from critical to good using pulse Electromagnetic Field Therapy (EMF) by treating a patient with 
high magnetic flux density over 5 weeks to manage Long COVID fatigue [41]. This rehabilitation approach is exploratory 
and may improve RTW results by improving fatigue and overall well-being but true effects on RTW remain unknown (i.e., 
classified as ‘uncertain’ effects) [41].

Approaches deemed not promising.  Some interventions were found to have little impact on RTW in people living 
with Long COVID. Derksen et al. (2023) completed an intervention involving personal pilots and digital rehabilitation, 
which was unsuccessful in improving RTW outcomes for people living with Long COVID, despite reductions in symptoms 
[27]. Although personal pilots provided valuable support and helped patients navigate healthcare, their lack of therapeutic 
training and the reliance on asynchronous digital interventions without a physiotherapist’s supervision limited effectiveness 
[27]. While symptom reduction predicted higher social participation, it did not translate into improved workability, 
suggesting that broader social factors beyond individual symptom management influence workability [27].

Unsuccessful rehabilitation treatment options often involved aggressive or graded exercise plans without accounting for 
PEM, which worsened symptoms [38]. Hasenoehrl et al.’s (2023) rehabilitation intervention focused on physical condi-
tioning for individuals with Long COVID to improve endurance, muscular strength, and workability but did not report RTW 
proportion leaving the intervention to have unknown RTW effects [38]. Although exercise led to significant improvements 
in physical fitness, psychological outcomes, and reported workability, the individual gains were more pronounced in those 
with severe fatigue compared to those with milder symptoms [38]. Despite these benefits, the intervention did not sig-
nificantly enhance RTW overall suggesting that while exercise may lead to improvements in some outcomes, it does not 
address all the complex components of RTW, especially in individuals with varying levels of fatigue, PEM, and other Long 
COVID symptoms [38].

The study by Kupferschmitt et al. (2023) showed that a multimodal inpatient rehabilitation program utiliz-
ing psychotherapy-based approaches achieved only a marginal 2% improvement in RTW rates, indicating limited 
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effectiveness for RTW recovery among individuals with Long COVID [37]. While patients without signs of PEM benefited 
from psychological and physical interventions, their psychological burden was lower than that of patients with psycho-
somatic or psychocardiological conditions, potentially diminishing the impact of the psychotherapy-based methods [37]. 
Consequently, this approach was regarded as less promising, as the non-curative nature of rehabilitation and the absence 
of tailored RTW-focused strategies may have contributed to its limited success in facilitating RTW reintegration [37].

Approaches with uncertain promise.  Two interventions were deemed of uncertain promise because they did not 
specifically examine RTW rates after the intervention. However, both studies reported positive outcomes on other work-
related measures. Wagner et. al. studied the use of pulsed electromagnetic field therapy and found that the intervention 
improved self-rated workability from ‘critical’ (21.5 points) before treatment to ‘good’ (40 points) after the intervention [41]. As 
discussed above, Hasenoehrl et. al. studied physical exercise and reported some improvement in self-reported workability in 
health care workers [38]. Both interventions will need to be evaluated for their impact on actual RTW outcomes.

3.3.  Recommendations related to RTW from published guidelines

Multiple guidelines for managing Long COVID have been published in various countries and by the World Health Organi-
zation [42,43–53]. Most of these provide recommendations for RTW, which will be summarized here.

Individualized support.  Guidelines for RTW recommendations emphasize tailored support acknowledging unique 
needs, symptoms, and personal situations as well as the importance of early intervention, integration of healthcare 
services, and personalized rehabilitation plans [43]. Proactive involvement of individuals from various areas (clinical, 
workplace, unions, insurance/compensation, etc.) is important for finding solutions for successful RTW [43]. Individualized, 
tailored treatment recommendations include starting aerobic exercises at lower intensities with conservative progression 
and careful symptom monitoring to avoid PEM [48,54]. In addition, it has been recommended that the needs of individual 
workers be recognized and addressed regarding challenges that may particularly impact RTW, including activity-induced 
mental and cognitive fatigue, sleep, mood disturbances, and persistent cognitive problems [48,54]. Adequate rest and 
medical assessment at four weeks post-symptom onset appear crucial for preventing Long COVID symptomology, 
followed by referrals to specialists and tailored rehabilitation programs as indicated [43]. Treatment should focus on 
Long COVID symptoms that impact work readiness, with ongoing follow-up, symptom monitoring, and providing self-
management resources and contact information for flare-ups [49,52]. Lastly, individualized accessibility recommendations 
ensure that specific therapies such as pulmonary rehabilitation are accessible to equity-deserving populations, use clear 
language for ease of interpretability, overcome transportation needs or provide virtual options to support participation in 
treatment [54].

Workplace accommodations.  Workplace accommodations are crucial for people with mild to moderate Long COVID 
symptoms to stay engaged and safely RTW [49,53]. Recommendations for common accommodations for fatigue include 
reduced work hours, flexible scheduling, and avoidance of tasks with high cognitive demands [49,53]. Gradual RTW is 
often necessary due to the unpredictable nature of Long COVID symptoms [44,46,49]. Work task or work environment 
modifications, guided by healthcare provider-directed restrictions and limitations, can often enable a safe and timely RTW 
[45,50,53]. Physician and/or clinician guidance is essential to ensure that accommodations preserve functionality and 
protect against the negative health impacts of worklessness [50,53]. RTW planning meetings have been recommended 
before gradual RTW to address needs, review workloads, involve union and/or employer representatives and explore 
modifiable duties and responsibilities [45,48,49]. Some modifications recommended include start and end time 
flexibility, modifiable hours/days, workload changes, increased frequency of breaks, microbreaks, modified or alternative 
duties, support mechanisms (i.e. a buddy or work from home options), and equipment adjustments [44–46,49]. Other 
recommendations include modifying policies (i.e. sick leave, bullying/harassment, confidentiality around sharing positive 
testing, etc.), fostering autonomy over scheduling (i.e. remote work, self-management of symptoms, etc.) and workplace 
goal setting (i.e. modifying targets) [49].
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A key workplace accommodation recommendation for people living with Long COVID involves reviewing and changing 
policies that address disability benefits and employment protection pathways [49,51]. Actions should be taken to adjust 
policies concerning employment rights and sick pay as well as provide flexibility in leave due to the episodic nature of 
Long COVID [49,51]. It has been recommended that all countries review and update their wage replacement benefit pack-
ages and access to disability benefits for Long COVID [51].

Managers play a critical role.  Managers play a significant role in facilitating a successful RTW as they are often 
the first point of contact for workers considering RTW after Long COVID [44,46,49,50]. RTW for people living with Long 
COVID requires support and collaboration among multiple parties, including the worker, employer, line manager, and 
healthcare professionals [43,44,46]. Employers, Human Resources, and supervisors play key roles in providing flexible 
support, and implementing job modifications and work adjustments from gradual RTW plans to support recovery in the 
workplace [43,44,46]. Supportive attitudes, active listening, and an accommodating nature are vital for RTW support 
[44,46]. In addition, recommendations for managers include staying in touch during absences from work, preparing 
for the worker’s return, conducting an RTW discussion, providing support during early RTW days, and implementing 
modifications [44,46]. Ongoing discussions and regular reviews are essential to address the episodic nature of Long 
COVID to ensure sustained workability [43,50]. The main objective of discussions should be a gradual and adaptable 
RTW, alongside support for sustainable approaches to RTW [43,49]. Sustainable employment is beneficial for health from 
the broader disability perspective as we need work and/or productivity for our overall health and functioning as well as for 
the global economy [43,49].

Clinical intervention or rehabilitation programs.  For individuals with significant health concerns, such as chest pain 
or cognitive dysfunction, it is recommended to carry out specific assessments and clearances before resuming strenuous 
or safety-critical work [43,50]. Physical exercise as an intervention is contraindicated for those experiencing PEM and a fit 
note should be obtained before starting the program [43,50]. Strengthening exercises should be introduced gradually, and 
educational modules should be adapted for Long COVID specific challenges and be introduced early [54]. Occupational 
therapists and psychologists are recommended for Long COVID treatment, in particular for assessing and monitoring 
RTW readiness [54]. Interventions should always incorporate RTW-specific items in outcome measures as part of the 
assessment and follow-up to determine if the intervention was successful [50,54].

An important recommendation from clinical practice guidelines related to RTW interventions is to use a holistic, multi-
disciplinary approach to assess how lives, especially work lives, have been impacted by Long COVID [52]. RTW discus-
sions in programs should involve occupational health services and health professionals to support recovery [43,51,52]. 
Shared decision-making should guide the discussion with agreement on support and rehabilitation strategies tailored to an 
individual’s needs [50,52]. Creating individualized rehabilitation programs that address all problem areas, including RTW, 
is crucial [52]. It is recommended that interventions should be tailored to address sleep hygiene, mental health concerns 
such as depression, stress, and anxiety, assessment and treatment of occupational demands, and supervised physical 
exercise [48]. Effective RTW planning should focus on overcoming obstacles using a biopsychosocial approach and 
maintaining adaptability to support people living with Long COVID throughout their recovery [43,49]. This includes setting 
realistic expectations, focusing on what can be achieved, and addressing both physical and psychological functioning [43]. 
At this time, guidelines state that initial examinations or assessments prior to interventions should include the one-minute 
sit-to-stand test and three-minute active stand test to screen for orthostatic intolerance and PEM [48].

4.  Discussion

Findings of this scoping review indicate that multidisciplinary Long COVID rehabilitation programs, employing traditional 
and non-traditional methods, were promising [6,24–26,36,39]. Key strategies for treatment highlight effective RTW inter-
ventions combining physical and mental health support, including respiratory and muscular training, psychological coun-
selling, cognitive rehabilitation, and symptom management tools [6,24–26]. Other promising exploratory approaches to 
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Long COVID treatment and RTW included Constraint-Induced Cognitive Therapy (CICT), and Enhanced External Counter 
Pulsation (EECP) [29,33,41]. Electromagnetic Field Therapy (EMF), approach demonstrated improved workability; how-
ever true effects on RTW remain unknown [41].

The findings of this review underscore several critical insights into the current state of RTW interventions for 
individuals with Long COVID. First, there is a notable scarcity of rigorous studies specifically evaluating the effec-
tiveness of RTW interventions tailored for Long COVID. This highlights the research gap which limits the evidence 
base needed to guide clinicians and policymakers in supporting individuals with Long COVID effectively. Secondly, 
valuable insights can be obtained from existing clinical practice guidelines, which offer a range of RTW recommen-
dations. These guidelines, although not always validated specifically for Long COVID patient population, provide 
practical suggestions that can be applied and adapted to this emerging area of practice. The third key takeaway is 
the complexity of RTW for individuals with Long COVID, as the episodic and unpredictable nature of the condition 
presents unique challenges. Achieving successful RTW for these individuals typically demands sustained, adapt-
able support. This includes individualized, targeted healthcare and rehabilitation interventions to manage symptoms, 
workplace accommodations to address fluctuating abilities and comprehensive social support systems. Workplace 
accommodations such as flexible hours and gradual RTW are recommended to address fluctuating symptoms of 
Long COVID and align with broader RTW recommendations for work disability caused by health conditions or illness 
[6,42,51,52]. Interventions with any success for RTW included RTW planning with modified duties and suggested 
policy updates for flexible sick leave.

Studies classified as ‘uncertain’ included return-to-work (RTW) outcomes but did not report the specific proportion of 
participants who returned to work. Given this uncertainty regarding RTW success rates, these studies were not included 
in forming conclusions or recommendations related to ‘promising’ interventions. We recommend that further research is 
needed on these interventions. While some interventions for Long COVID, such as constraint-induced cognitive therapy or 
enhanced external counter pulsation, have been classified as ‘promising,’ their real-world implementation may be chal-
lenging due to feasibility factors. These interventions often require substantial financial resources, specialized equipment, 
or advanced clinician training, which may limit their accessibility across diverse healthcare settings. As Long COVID care 
continues to evolve, future research and policy initiatives must address issues of scalability, cost-effectiveness, and equi-
table access to ensure broader implementation.

RTW recommendations from international guidelines emphasize individualized, multidisciplinary support involving 
clinicians, employers, and policy updates to facilitate a sustainable RTW process [42,44–46,49]. Key findings high-
light employer support from supervisors or managers, gradual RTW, clinician or physician oversight of RTW plans, and 
changes to policies/procedures for flexibility to account for the episodic nature of Long COVID [43,44,55,46,50,53]. The 
significant challenges for RTW with Long COVID must be acknowledged; indeed, these challenges are currently recog-
nized as symptomatic of Long COVID, since most individuals with Long COVID struggle to RTW in any capacity [52].

Interventions that should be avoided

Resistance training or aggressive exercise.  Aggressive exercise such as resistance exercise training or graded 
activity, is often counterproductive for individuals with Long COVID due to the high prevalence of PEM and the episodic 
nature of fluctuating symptoms like fatigue, autonomic dysfunction, and cognitive impairments [2,4,13,16,38]. Unlike 
traditional rehabilitation where exercise is used to improve functional abilities and work readiness, for individuals with Long 
COVID experiencing PEM, excessive physical exertion can exacerbate symptoms leading to prolonged recovery setbacks 
[2,13,16]. Graded exercise for those with PEM is currently contraindicated and studies indicate that interventions ignoring 
PEM risk worsening fatigue and other symptoms, thus reducing the effectiveness of rehabilitation and potentially delaying 
RTW [2,13,16]. Therefore, baseline measurements and monitoring symptoms must be a component of treatment where 
physical conditioning is involved [31]. Overall, the current recommendation is a conservative, individualized approach to 
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physical activity that prioritizes pacing and symptom monitoring to ensure safety and RTW support for individuals living 
with Long COVID.

Digital or unsupervised treatment.  Unsupervised or self-directed rehabilitation programs via an app for Long 
COVID recovery may be insufficient, as they often lack the personalized oversight necessary to manage complex, 
fluctuating symptoms effectively. Less effective treatment approaches, such as self-directed via app programs, often 
overlooked crucial elements such as pacing, orthostatic intolerance and PEM hindering RTW and/or led to no changes 
in global fatigue [27]. For those with symptoms such as fatigue, brain fog, and autonomic dysfunction, supervision and 
modifications are frequently needed, which digital platforms alone often cannot support [2,27,38,42]. As such, programs 
that do not provide proper training for people living with Long COVID or rely on digital interventions without supervision 
were found to be less effective [27]. These treatment programs also have the potential to worsen PEM and impact overall 
recovery for individuals with Long COVID, potentially delaying RTW [27,38]. Without direct feedback from clinicians, 
patients may overexert themselves or miss subtle warning signs of PEM, risking flare-up hindering overall recovery and 
delaying RTW [13,27]. This indicates the need for a more comprehensive approach that is supervised, multidisciplinary, 
and individualized, targeting the individual’s personal and contextual needs. Virtual rehabilitation treatment with 
mindfulness, and physical and sensory exercises but no clinician supervision was found to lead to symptom reduction 
but no RTW, highlighting the need for clinician support as stated in other sources [6,27,38]. Studies show that in-person, 
supervised care from clinicians is vital to ensure effective and safe pacing, modifications to programs, and comprehensive 
support necessary for sustainable RTW [27,56].

Excessive outcome measurements.  Although Long COVID rehabilitation can address physical and psychological 
symptoms, programs addressing every symptom with multiple outcome measures may fall short in RTW preparation and 
managing fatigue [35]. Using too many outcome measures or maximal testing with a performance-based assessment 
of workability may overwhelm patients and clinicians, detracting from effective rehabilitation. Due to a lack of treatment 
options for the over 200 possible symptoms of Long COVID, clinicians may feel pressured to document all problem areas. 
With too many measures, the attention on meaningful progress or change can be diluted, making it difficult to identify 
which interventions truly support Long COVID recovery for RTW. Individuals with Long COVID often struggle with global 
fatigue and PEM, which may add cognitive and physical strain, further complicating the recovery process [13,16]. They 
often require pacing and energy conservation strategies to manage symptoms; thus, intensive programs with multiple 
outcome measures can be additionally fatiguing, exacerbating PEM or worsening symptoms for these individuals [31]. 
There is a need to streamline outcome metrics to focus on core areas such as functional capacity, symptom management, 
and RTW readiness to allow clarity for more actionable insights, helping both clients and clinicians with targeted support 
that aligns with the unique and variable needs of each person with Long COVID.

Limitations

We acknowledge some limitations with this scoping review, including the potential for publication bias that may skew find-
ings toward positive outcomes. We also did not conduct a quality appraisal of included studies, thus there is potential for 
bias within the included studies. Additionally, the diversity of interventions and varying study designs across the included 
research could impact the consistency and comparability of results. Limitations in the data sources, such as inclusion of 
studies with small sample sizes, a lack of longitudinal follow-up, or inclusion of people with a large spectrum of symptoms 
may also affect generalizability of findings. This study included mainly English-language studies, which may have missed 
some important literature published in other languages. We included a very broad range of interventions, which included 
some exploratory medical interventions such as EECP. While interesting, these were not comparable to other commonly 
used RTW interventions and should be evaluated and assessed separately. Furthermore, given the nature of Long COVID 
and its evolving research means that some relevant interventions may be inadequately represented in the literature. The 
dynamic and rapidly developing nature of this literature will require updates. Lastly, the generalizability of these findings 
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to other healthcare contexts should be approached with caution, as variations in healthcare systems, populations, and 
resources may influence the applicability of the results.

Recommendations for future research

Despite current rehabilitation recommendations and research studies for Long COVID, further research is necessary 
to refine rehabilitation programs to improve workability and facilitate successful RTW [6,24,31]. Further research is 
necessary to determine whether Long COVID is a single condition or a group of conditions requiring distinct treat-
ment and monitoring [3]. This can inform which professionals are necessary for multidisciplinary or transdisciplinary 
teams [20,25]. It is inevitable that Long COVID, like other chronic conditions, will require ongoing management due 
to its multidimensional, episodic, and fluctuating nature [13]. Thus, research to determine similarities and differences 
between Long COVID trajectories and other chronic conditions may help inform Long COVID treatment approaches 
[3,26]. In Canada, individuals with Long COVID often face a minimum 3-month waiting period before accessing treat-
ment such as rehabilitation programs, which may be a barrier to RTW [16]. Thus, research on whether earlier educa-
tion or access to rehabilitation interventions benefits individuals with lingering COVID-19, but not yet diagnosed with 
Long COVID, is necessary [16].

Future research should explore adapting rehabilitation programs for chronic illnesses for those living with Long COVID 
to improve workability outcomes [6,35]. Much like other chronic illnesses, early rehabilitation for RTW needs to be 
explored for individuals with Long COVID as research findings correlate with RTW improvements for those with less time 
between symptom onset and rehabilitation [6]. It has been highlighted that flexible work arrangements improve RTW for 
individuals with Long COVID thus, this should be incorporated into rehabilitation programs and tested in future studies [6]. 
Additionally, personalized rehabilitation approaches incorporating work simulation of specific job demands and managing 
the severity of fatigue should be explored with education on pacing included [31]. The benefits of early education on pac-
ing, energy conservation, and compensatory cognitive strategies need to be tested in future research studies as individ-
uals with Long COVID and current research point towards potential success for RTW in these areas [6,26]. Research on 
indicators for successful RTW and prognostic factors is also needed.

Exploring discrepancies across Long COVID rehabilitation programs and approaches is also necessary to deter-
mine their true correlations with RTW success. Specifically, the requirement for medical clearance or fit notes varies by 
employer, with some programs deeming RTW as a sign of symptom recovery/improvement while others view it as part of 
an ongoing RTW journey [6,31,33]. Furthermore, variations in communication approaches regarding Long COVID affect 
the certainty of findings. Some programs prioritize autonomy and discretion, while others encourage openness about 
COVID-19 symptoms and infection. This is vital in the broader scope of Long COVID rehabilitation where agreement in 
diagnosis, definition, and prognosis across clinical team members is necessary [2]. Understanding these discrepancies in 
current rehabilitation approaches can lead to the standardization of best practices and improve rehabilitation outcomes for 
RTW in Long COVID [27,31].

Despite the availability of numerous rehabilitative approaches to RTW for Long COVID, specific rehabilitative 
treatment modalities and approaches for Long COVID rehabilitation are needed. To date, most approaches have 
considered a trial-and-error approach by applying strategies used with other populations, using traditional rehabilita-
tion strategies, and/or using treatments that target individual symptoms; however, specific Long COVID treatment is 
necessary [27,31]. Longitudinal studies are crucial in understanding the sustainability of rehabilitation for RTW along-
side ongoing aftercare support due to the episodic nature and fluctuations of Long COVID [6]. Most programs have 
incorporated a mental health component, but further research is necessary to explore the psychological aspects of 
work readiness and to develop strategies to enhance mental resilience and optimize RTW outcomes for individuals 
with Long COVID [24,25]. Health systems and policy research is also needed on the effect of disability benefits (short-
term or long-term) on RTW.
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5.  Conclusion

Our findings highlight the importance of targeted, individualized rehabilitation approaches to support recovery and facili-
tate sustainable RTW for people living with Long COVID. There is a scarcity of rehabilitation tools or protocols specifically 
designed to address Long COVID symptomology. This review highlights key elements of promising interventions such as 
integrating physical and mental health support, tailored and supervised pacing, and flexible workplace accommodations 
that align with the fluctuating nature of Long COVID symptoms. While some existing strategies have shown promise, other 
interventions do not appear to provide adequate support to promote RTW. Findings of this review highlight the necessity 
of refining rehabilitation programs to provide multidimensional, patient-centered, safe, and effective approaches to pro-
moting RTW for this population. There is an urgent need to develop effective programs for individuals with Long COVID 
to promote recovery and RTW, especially given the social and economic impact of this condition and the current lack of 
appropriate RTW supports.
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