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INTRODUCTION
Long COVID,

of Medicine,
Dentistry, and Health Sciences, Prima

also known as post-COVID-19

Abstract: Long COVID continues to be a multisystem disease that is
likely to disrupt fatigue, breathlessness, daily functioning, and health-
related quality of life. Tele-rehabilitation has proven to be a scalable
measure to reduced access to services. Nevertheless, the evidence base
is still skewed methodologically and is typically reported as individual
trial outcomes but not as an interpretive synthesis. The purpose of the
review was to determine the impact of tele-rehabilitation on fatigue,
functional capacity, dyspnea, and quality of life in long COVID
patients and critically review the methodological strengths and
limitations of the primary authors. The open databases PubMed,
Europe PMC, DOAJ, and Google Scholar were searched in English
and used to find the primary studies related to the English language;
the search period was between January 2020 and April 26. A PRISMA-
based screening procedure was created to find 15 eligible studies
among 136 records. The most uniform exhibited the advantages of
functional capacity and dyspnea during the synthesis, in comparison to
supervised and synchronized programs. Other trials saw improvement
of fatigue but were differently measured. The improvements in the
improvement of quality of life exhibited similarities, which were more
diversified, and had more effects on the multidisciplinary and person-
centered approaches. Small randomized trials improved internal
validity, and a lot of studies had low internal validity because of small
samples, little follow-up, sex specific recruiting, or heterogeneity of
interventions. Overall, it appears that digital delivery is not necessarily
effective in long COVID delivery, but the intensity and customization
of supervision, as well as patient engagement mechanisms, are critical
to tele-rehabilitation effectiveness.

Keywords: Long COVID; telerehabilitation; fatigue;
functional capacity; quality of life; systematic review .

dyspnea;

messages that post-COVID

recovery may be

condition, is an important rehabilitation issue due to
the possibility of having long-term symptoms that may
extend up to months, along with energy, breathing,
cognitive, active, and social functioning impairments.
A 2025 meta-analysis estimated a pooled prevalence
oflong COVID of 36%, along with general fatigue and
respiratory symptoms (about one-fifth each),
highlighting the magnitude of post-acute impairments
that health systems need to address (Hou et al., 2025).
Modern recommendations made by the World Health
Organization and the U.S. Centers for Disease
Control and Prevention both highlight similar

nonlinear, and a cluster of symptoms can be
heterogeneous, and recovery will not be limited to
acute respiratory recovery but also include pacing,
functional restoration, and quality-of-life support
(Centers for Disease Control and Prevention [CDC],
2026;

Tele-rehabilitation has gained particular importance
due to the frequent need for long COVID
management, which requires repeated contact, a
personalized pace, and accessibility outside specialist
clinics. Previous evidence syntheses already infer that
telerehabilitation has the potential to enhance
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physical functioning in post-COVID patients, but
impacts on pulmonary functioning as well as
psychosocial outcomes are less consistent (Calvache-
Mateo et al., 2023; Yang et al., 2024). An extended
scoping literature review also reveals that the content
of interventions, outcome measures, and
rehabilitation ~ severity  profiles is  highly
heterogeneous, making it difficult to understand why
certain programs succeeded while others failed
(Saunders et al., 2025). This gap is important since a
review reporting only positive or negative
consequences overlooks the more important question:
which characteristics of tele-rehabilitation actually
lead to improvements in fatigue, dyspnea, function,
and quality of life?

This paper thus undertakes a secondary synthesis of
qualitative primary intervention research. Instead of
pooling effect sizes, it critically compares study
design, mode of delivery, level of study supervision,
and the rationale for the outcome. The review
questions are: which patterns of tele-rehabilitation
have been used for long Covid, how effective each
method is at enhancing the four focal outcomes, and
what methodological and theoretical patterns can be
used to clarify the variation in outcomes. The WHO
early self-management publications also foresaw the
need for home-based interventions for shortness of
breath, graded activity, and recovery of daily
functioning following COVID-19 (WHO, 2021).
Theoretical Background

Three complementary perspectives are used to guide
the review. First, the biopsychosocial model is very
relevant since long COVID can not be explained only
by the damage to the residual organs. Constant
fatigue, dyspnea, deconditioning, and fear of physical
activity, which intertwine with role disruption to
complicate recovery in physiological and behavioral
ways (Daines et al., 2022; Davis et al., 2023; Engel,
1977). The rehabilitation approach that solely
emphasizes symptoms and neglects confidence,
pacing, and involvement is thus unlikely to result in
sustained quality-of-life improvements.

Second, self-efficacy theory helps explain why tele-
rehabilitation might be effective when it provides
frequent feedback, individualized progression, and a
sense of mastery. In his argument, Bandura (1977)
believed that having a belief that it is possible to
execute a given behavior influences persistence and
action oriented towards recovery. Remote supervision
in long COVID could reduce uncertainty and promote
adherence by encouraging practice and reassurance
regarding the safety of activity during symptom
fluctuations, which can lead to inactivity or anxiety
about action.

Third, the service aspect of managing long COVID is
explained by the chronic care paradigm. Continuity,
self-management support, and proactive follow-up are
components that can be used to improve long-term

conditions and not episodic treatment (Wagner et al.,
2001). Tele-rehabilitation is not an exception to this
logic, as it can integrate education, exercise, symptom
monitoring, and contact with the clinician in a
manner that maintains care even during intermittent
care between scheduled appointments. This opinion is
supported by recent surveys of telerehabilitation safety
and implementation, which indicate that digital
delivery is most helpful when the clinical pathway is
structured and not offered as a technological
alternative (Neto et al., 2025; Shnitzer et al., 2025).

A combination of these theories implies a realistic
causal route. Tele-rehabilitation has the best chance of
enhancing long COVID outcomes, with the greatest
effects in access, individualized pacing, self-efficacy
reinforcement, and continuity of rehabilitation. This
framework is interpreted below not only to explain
whether tele-rehabilitation was effective but also to
explain why there are various patterns of benefit
across the included studies.

METHODS

This review was conducted according to the PRISMA
reporting principles and employed an open-database
search strategy suitable for a transparent secondary
review (Page et al., 2021). PubMed, Europe PMC,
DOAJ, and Google Scholar were searched between
January 2020 and April 2026 for English-language
studies using combinations of long COVID, post-
COVID condition, telerehabilitation, tele-
rehabilitation, remote rehabilitation, fatigue, dyspnea,
functional capacity, and quality of life. Additional
studies were identified by tracking backwards citation.
The inclusion criteria identified eligible papers that
were primary intervention studies involving adults
with long COVID or persistent post-COVID
symptoms and reported at least one of the four focal
outcome measures. Information that was an editorial,
a protocol, a review, acute COVID research, or
research lacking a rehabilitation aspect was
eliminated. This search returned 136 records, and 40
were eliminated as duplicates. Seventy-eight articles
and abstracts were filtered, 32 were found to have full
texts, and 15 studies fit into the inclusion criteria. The
screen flow is shown in Figure 1.

The appraisal plan integrated qualitative and
intervention-oriented criteria. All of the included
studies were reviewed for clear descriptions of
eligibility criteria, appropriateness of the comparator
group, transparency in descriptions of interventions,
appropriateness of outcome measures, adequacy of
attrition, adequacy of follow-ups, and applicability to
general long COVID populations. Since the aim of the
article was not the aggregative but the interpretive
one, the works were synthesized through constant
comparison based on design strength, supervision
intensity, and outcome patterns. Specific focus was on
the nature of the intervention, whether synchronous
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or asynchronous, respiratory-focused or
multidisciplinary, and on whether objective tests,
patient-reported outcomes, or both reported the

improvement.

FINDINGS

A summary of all the 15 primary studies that have been included, together with their methodological appraisal, is
presented in Table 1. Across the sample, the most robust and consistent signal favored tele-rehabilitation for
functional capacity and dyspnea, with encouraging but more varied evidence for fatigue and quality of life.

Records identified from open databases and citation searching
(n = 136)

|

:

Duplicates removed before screening
(n = 40)

Titles and abstracts screened
(n = 96)

Full-text reports assessed for eligibility
(n = 32)

e

Full texts excluded
(n=17)

Reasons:

Not long COVID
No tele-rehabilitation
No focal outcomes
Review or protocol

Studies included in qualitative synthesis
(n=15)

Figure 1. PRISMA-informed study selection flow diagram. Source: Adapted from Page et al. (2021), PRISMA 2020
flow diagram.

Table 1. Included primary studies and a critical appraisal summary
Design Outcome focus Critical appraisal
Pragmatic early evidence and
adherence data; lack of
randomization reduced causal
certainty
Strong comparator and objective
tests; chronic long COVID

Study

4-week digital physiotherapy
improved functional capacity and
adherence

6-week tele-COVID improved
6MWD, pulmonary function,

Estebanez-Pérez
et al., 2022

Quasi-experimental;
adults with long COVID

Pehlivan et al., RCT; post-discharge

2022 COVID sample anxiety, and SF-36 transferability was limited
McNarry et al., RCT; home inspiratory Improved inspiratory muscle Phys1olog1ce_11 precision was strong;
.. strength and breathlessness- narrow respiratory focus limited
2022 muscle training ! .
related recovery broader recovery interpretation
. .. Expectancy bias was reduced;
Respiratory muscle training .
Del Corral et al., . . . exercise tolerance effects were
Sham-controlled RCT improved the quality of life and
2023 . . weaker, and the program was
respiratory muscle function. .
symptom-specific
Alsharidah etal, | RCT: young female Pulmonary telerehabxhtatlop Objective outcomes were a .strength,
2023 sample improved 6MWD and quality of | sex and age restrictions limited

life

generalizability

Samper-Pardo et
al., 2023

Randomized clinical
trial; app-based

The ReCOVery APP improved
the perceived quality of life at
follow-up

Useful self-management model;
heavy reliance on self-report may
inflate perceived benefit

San Frutos et al.,
2023

Controlled quasi-
experimental study

Improved dyspnea, oxygen
saturation, anxiety, and quality of
life

Clinically relevant symptom
tracking; no random allocation and
potential baseline bias

Ledén-Herrera et

Online multimodal rehabilitation
improved outcomes, especially

A larger sample improved

al.,, 2024 RCT, n=134 mental health-related quality of conﬁdence; physical £amns were less
life dominant than psychosocial gains
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Study Design Outcome focus Critical appraisal
S . . Home telerehabilitation improved | Multidimensional outcomes were
emphuet et al., Controlled intervention - . . ; . .
2024 study exercise capacity, lowe.r hmb. useﬁ}l, allocagop and blinding
performance, and quality of life. details were limited.
12-week telerehabilitation
. L improved cardiorespiratory One of the strongest designs;
Laietal., 2024 RCT; n=182 fitness, self-efficacy, sleep, and dyspnea was not the main endpoint
HRQoL
Motor and respiratory tele-
Cerfoglio et al Interyentiqnal cohort rehabilitapion improved fatigue, Tailored and‘c.lini.cally rich; prior in-
2024 N after inpatient 6MWD, sit-to-stand person rehabilitation confounded the
rehabilitation performance, and inspiratory added tele-effect
pressure
Bileviciute- Improved health- and pain- Muldidisciplinary design matched

Randomized symptom complexity; broad

Ljungar et al., e . related parameters in post- . .
2025 multidisciplinary trial COVID condition pher}oltype reduced domain-specific
precision
Synchronous delivery Mechanism-focused comparison was
Head-to-head outperformed asynchronous highly informative; musculoskeletal
Tura et al., 2025 . . - . . -
randomized trial delivery for dyspnea, fatigue, emphasis narrowed respiratory
function, stress, and QoL. interpretation.
Controlled . Supports supervised exercise
S Reduced dyspnea and pain and benefits; long-term maintenance and
Yasaci et al., 2025 | telerehabilitation . . . f
. improved functional capacity broader QoL effects remain
exercise study uncertain

Tele-rehabilitation improved
dyspnea, fatigue, exercise
Demir et al., 2025 | Three-arm RCT capacity, and respiratory muscle
strength, with 12-week
maintenance.

The first controlled study already indicated that tele-rehabilitation might be superior to usual follow-up. Pehlivan et
al. (2022) observed substantial improvements in pulmonary function, 6-minute walk distance, anxiety, and SF-36
scores in the Tele-COVID randomized trial following a 6-week intervention. Its randomized study enhanced internal
validity, yet the post-discharge subset remained near the acute illness phase, constraining extrapolation to more
enduring long COVID groups. A similar randomized design was used by McNarry et al. (2022), who demonstrated
that home inspiratory muscle training improved respiratory recovery. That trial also had the advantage of using
focused physiological measures, but its limited respiratory focus made fatigue (as well as participation) less apparent.
Estebanez-Pérez et al. (2022) found that a 4-week online physiotherapy intervention led to improved functional
abilities and compliance, but the quasi-experimental design reduced causal confidence compared with randomized
trials.

Strong counterfactual structure;
sample size remained modest.

Multiple 2023 trials put more sharpness around respiratory-specific and broader models. Del Corral et al. (2023)
reported that home-based respiratory muscle training improved quality of life and respiratory muscle performance.
Still, there were no significant changes in exercise tolerability. The limitation of an intervention was an advantage,
as expectancy bias was minimized by the sham-controlled design. Still, the intervention itself was small and could be
contributing to the exaggeration of the dyspnea signal compared with whole-function results. Alsharidah et al. (2023)
had improved 6-minute walk and quality-of-life results following pulmonary telerehabilitation, which were further
supported by objective exercise test results, but the young, exclusively female study sample cannot be generalized to
older or more heterogeneous long COVID samples. Follow-up testing was conducted by Samper-Pardo et al. (2023),
who found a quality-of-life improvement with the use of the ReCOVery app, demonstrating the value of digitally
aided self-management. However, the self-reliance in reporting and a possible element of motivational bias imply
that the intervention seems more convincing for perceived recovery than for objectively assessed functional change.
San Frutos et al. (2023) established positive changes in oxygen saturation, respiratory rate, dyspnea, anxiety, and
quality of life in a controlled quasi-experimental research. This study provided clinically relevant symptomatic
follow-up, but the lack of random assignment complicates the elimination of baseline group differences.

The 2024 research tended to adopt bigger and multimodal programs. In the study by Leon-Herrera et al. (2024), 134
participants were randomized to an online program of multimodal rehabilitation, and improvements were observed,
particularly in mental health-related quality of life. The increased sample size was a significant benefit. Still, the more
pronounced psychosocial than physical impact suggests that multimodal programs might be effective in part through
reassurance, coping, and behavioral reactivation, rather than necessarily through physiological recovery. Semphuet
et al. (2024) found that a 3-month home telerehab program had positive effects on exercise capacity, lower-limb
performance, and quality of life. The multidimensional outcome set was a strength, but the available reports do not
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provide sufficient information about allocation concealment and blinding, which creates uncertainty about the
accuracy of the effect estimate. The article by Lai et al. (2024) reports a highly rigorous trial with 182 participants
and a 12-week program that showed increases in cardiorespiratory fitness, self-efficacy, sleep quality, and health-
related quality of life. The present work is unique because it achieves behavioral and clinical outcomes, even though
dyspnea was not the outcome; thus, its role in breathlessness management is indirect. According to Cerfoglio et al.
(2024), fatigue, walk distance, chair-stand performance, and inspiratory pressure showed significant improvements
following motor and respiratory telerehabilitation. However, because subjects were already undergoing
multidisciplinary, in-depth, in-person rehabilitation, the marginal effect of the home tele-phase is not readily
separable.

The latest research further contrasts the methodological frameworks of supervised and less supervised techniques.
The initial randomized multidisciplinary telerehabilitation study by Bileviciute-Ljungar et al. (2025) in patients with
post-COVID condition showed improvements in health- and pain-related parameters. Its multidisciplinary
framework suits the complexity of long COVID, yet the heterogeneity of symptoms in the domain may push domain-
specific conclusions about dyspnea or fatigue. Tura et al. directly compared synchronous and asynchronous
telerehabilitation (2025). They found that synchronous delivery yielded greater improvements in lower-limb function,
dyspnea, fatigue, stress, and quality of life. This head-to-head design is particularly useful, as the mode of delivery is
important, although it limits respiratory interpretation. Yasaci et al. (25) found that a virtual exercise regimen
decreased dyspnea and pain and increased functional capacity, with interactive supervision again showing greater
benefit than passive home exercise. Demir et al. (2025) perhaps offered the most definitive small-sample comparison,
as they randomized those with persistent dyspnea to telerehabilitation, home exercise, or control. At 6 weeks, Tele-
rehabilitation improved dyspnea, fatigue, exercise capacity, and respiratory muscle strength, which were maintained
at 12 weeks, enhancing credibility over time. Sample size was a limitation; however, the three-arm design provided
a stronger counterfactual than most previous experiments.

When these studies are considered as a whole, three trends can be identified. Primarily, the best results were
improvements in functional capacities, particularly when programs involved aerobic or strengthening exercises and
frequent monitoring. Second, dyspnea improved most during respiratory-based or synchronous programs, indicating
that technique correction and feedback are significant. Third, quality-of-life outcomes were favorable but less
predictable, as they were contingent on whether the intervention focused on respiratory mechanics or on the
psychosocial impact of long COVID in general. There were also improvements in fatigue that were inconsistent
across trials due to differences in fatigue scales, intervention duration, and baseline severity. In general, the most
convincing evidence was produced by randomized, actively monitored designs, whereas app-only and quasi-
experimental or post-hospital mixed-phase studies were more susceptible to selection bias, expectancy effects, and
confounding.

were also involved. This is one of the reasons why the
more extensive trials yielded greater recovery benefits
than single respiratory training. The trend also aligns
with the long COVID guidelines, which highlight the
importance of multidimensional rehabilitation
treatments but not organ-specific restoration (CDC,
2026; WHO, 2025).

DISCUSSION

The synthesis supports the idea that tele-rehabilitation
is not only an alternative to face-to-face care but could
also be an effective paradigm for addressing selected
long COVID outcomes when structured, monitored,
and customized. This conclusion is consistent with
recent quantitative syntheses that provide improved
results for physical function and symptoms following

telerehabilitation, particularly for dyspnea and Self-efficacy theory provides a particularly helpful

description of the excellent performance of the
synchronous and monitored interventions. Trials that
used regular feedback, inspirational contact, or live

functional outcomes, but not for pulmonary or certain
psychosocial outcomes (Calvache-Mateo et al., 2023;

Khuna et al., 2026; Yang et al., 2024). The current
review includes a more interpretive conclusion: the
presence of a digital platform does not influence
effectiveness as much as the manner in which this
platform facilitates the arrangement of clinical
contact, progression, and building of confidence.

The results are in line with the biopsychosocial model.
Interventions that focused solely on respiratory
mechanics tended to improve dyspnea. In contrast,
the effects on more comprehensive quality-of-life
improvements were larger when education, pacing,
self-management support, or multidisciplinary input

supervision tended to report greater changes in
fatigue, functioning, or dyspnea than asynchronous or
minimally supervised methods. Such a dynamic
resonates with Bandura's argument that experiences
of mastery and guided reinforcement shape sustained
behavior. It also reflects the overall evidence that, in
telerehabilitation, adherence and engagement are
better when personalized feedback and contact with
clinicians involved in programs are provided, rather
than leaving patients with prescriptions for home
exercises (Neto et al., 2025; Seid et al., 2022). This is
especially instructive because Tura et al. (2025) imply
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that synchronous delivery is not merely a technical
aspect but a clinically important construct.

The review also supports the chronic care model.
Continuity is a quality of long COVID that cannot be
addressed in short bursts or short treatment periods.
Still, the most persuasive studies were based on repeat
monitoring over six to twelve weeks. This aligns with

broader implementation literature indicating that
telerehabilitation is most effective under conditions
that extend clinical care, reduce access barriers, and
promote self-management as part of a long-term care
trajectory (Saunders et al., 2025; Shnitzer et al., 2025;
Wagner et al., 2001). Meanwhile, the facts are
cautionary against technological optimism. Some of
the studies were minor, follow-up was frequently
brief, and they were also sex-restricted, or recruited
post-hospital, or due to previous exposure to
rehabilitation. Furthermore, safety review remains
supportive, with a call for further improvement in
adverse-event reporting and detailing regarding the
type of monitoring (Shnitzer et al., 2025).

The main weakness of this study is that it employed
an open-database approach and an interpretive
qualitative synthesis rather than a complete meta-
analysis. Nevertheless, that strategy is a strength of the
current aim as well, since it enables a closely parallel
comparison of the quality of the design and the reason
for the intervention. Taken together, these findings
suggest that the largest portions of tele-rehabilitation
may have a positive effect on long COVID in most
cases, provided that it is personalized, interactive, and
encompassed within an all-encompassing recovery
paradigm. A weaker conclusion would be that digital
delivery is effective on its own. The more convincing
and justifiable conclusion is that digitally facilitated
continuity of care can be effective only when
combined with a reasonable rehabilitation design.

CONCLUSION

There is the most promising evidence that tele-
rehabilitation improves functional capacity and
dyspnea, with more significant but less consistent
improvements in fatigue and quality of life. The best
evidence comes from interventions that are
supervised, delivered synchronously, and based on
symptom variability, rather than home-based, static
programs. Theoretical interpretation proposes that a
combination of access, continuity, self-efficacy
support, and multidimensional recovery work leads to
these benefits. Future research must focus on larger
pragmatic  studies, more follow-up reports,
standardized fatigue measurement, and more explicit
reporting of digital interactions and negative events.
To practice, tele-rehabilitation must be viewed as an
effective and clinically valuable channel for
rehabilitation, rather than an  off-the-shelf
convenience.
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