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Abstract

Background: Patients with post-COVID/long-COVID symptoms need support, and health care professionals need to be able
to provide evidence-based patient care. Digital interventions can meet these requirements, especially if personal contact is limited.

Objective: We reviewed evidence-based digital interventions that are currently available to help manage physical and mental
health in patients with post-COVID/long-COVID symptoms.

Methods: A scoping review was carried out summarizing novel digital health interventions for treating post-COVID/long-COVID
patients. Using the PICO (population, intervention, comparison, outcome) scheme, original studies were summarized, in which
patients with post-COVID/long-COVID symptoms used digital interventions to help aid recovery.

Results: From all scanned articles, 8 original studies matched the inclusion criteria. Of the 8 studies, 3 were “pretest” studies,
3 described the implementation of a telerehabilitation program, 1 was a post-COVID/long-COVID program, and 1 described the
results of qualitative interviews with patients who used an online peer-support group. Following the PICO scheme, we summarized
previous studies. Studies varied in terms of participants (P), ranging from adults in different countries, such as former hospitalized
patients with COVID-19, to individuals in disadvantaged communities in the United Kingdom, as well as health care workers.
In addition, the studies included patients who had previously been infected with COVID-19 and who had ongoing symptoms.
Some studies focused on individuals with specific symptoms, including those with either post–COVID-19 or long-term symptoms,
while other studies included patients based on participation in online peer-support groups. The interventions (I) also varied. Most
interventions used a combination of psychological and physical exercises, but they varied in duration, frequency, and social
dimensions. The reviewed studies investigated the physical and mental health conditions of patients with post-COVID/long-COVID
symptoms. Most studies had no control (C) group, and most studies reported outcomes (O) or improvements in physiological
health perception, some physical conditions, fatigue, and some psychological aspects such as depression. However, some studies
found no improvements in bowel or bladder problems, concentration, short-term memory, unpleasant dreams, physical ailments,
perceived bodily pain, emotional ailments, and perceived mental health.

Conclusions: More systematic research with larger sample sizes is required to overcome sampling bias and include health care
professionals’ perspectives, as well as help patients mobilize support from health care professionals and social network partners.
The evidence so far suggests that patients should be provided with digital interventions to manage symptoms and reintegrate into
everyday life, including work.
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Introduction

Background
Doctor O is a medical doctor who sees many patients having
post-COVID/long-COVID symptoms and experiencing recovery
difficulties. She has no knowledge of sustainable treatments
and therapies to help patients recover from
post-COVID/long-COVID symptoms. Her patients, who were
previously infected with COVID, need efficacious symptom
management. Health care workers like Doctor O, in turn, require
access to evidence-based treatment options. To address both
objectives, digital interventions are expected to support
face-to-face treatment, especially if personal contact is limited
due to time constraints or because patients fear infection or
reinfection, live far away, or cannot commute due to their health
limitations. Furthermore, digital interventions seem to be helpful
because they can bridge the undersupply of health care and are
continuously available. Thus, evidence about the extent to which
digital interventions are feasible and effective for patients with
post-COVID/long-COVID symptoms is crucial.

Digital interventions are promising in this respect [1], as they
have been found to be effective in other areas, such as
psychosomatic rehabilitation [2], asthma self-care [3], coping,
and fatigue due to the effects of cancer [4]. Furthermore, digital
interventions can be used to improve health in people living
with frailty [5]. However, there are limited interventions that
have been scientifically evaluated in patients with
post-COVID/long-COVID symptoms. The goal of this review
is to summarize the current evidence on digital interventions
that aim to help patients with post-COVID/long-COVID
symptoms in terms of improvements in their physical and mental
health or well-being. Thus, we aim to provide recommendations
based on the current literature to inform further research
concerning post-COVID/long-COVID–specific digital
interventions in the future and to inform health care
p r o f e s s i o n a l s  f o r  d eve l o p i n g  f u t u r e
post-COVID/long-COVID–specific digital interventions.

Post-COVID/Long-COVID Symptoms and Current
Issues
Since the exact mechanisms that cause
post-COVID/long-COVID symptoms are still unknown, there
are only a few evidence-based interventions. Patients are treated
symptomatically rather than causally [6,7], and symptoms are
usually treated by a range of specialists [8]. A negative side
effect of this approach is that such treatments make it difficult
for general practitioners and health care workers to treat patients
as they routinely do. Patients might experience unmet
expectations, which can cause a feeling of not being well
understood [9,10]. This has detrimental consequences because
in some cases, desperate patients are more likely to listen to the
advice of uneducated people on social media, use nonvalidated
information from the internet, use the wrong medications, or

overdose on medications in the hope of getting better quickly
[9-12].

Evidence-based digital health interventions can therefore be
helpful for post-COVID/long-COVID patients because they
have the potential to increase access to care, are cost-effective,
have a low threshold, and are scalable for large patient groups
[2,6]. Digital interventions therefore not only address time and
resource constraints, but can also treat various manifestations
of post-COVID/long-COVID symptoms. Furthermore, such
interventions can be synchronous or asynchronous and therefore
offer a variety of different approaches [13,14]; the former
includes real-time and usually face-to-face contact, for example,
via videoconferencing software or real-time chat [15,16].

A previous literature review focused on telerehabilitation in
people with post-COVID/long-COVID symptoms with a focus
on dyspnea symptoms and found that digital interventions may
alleviate symptoms compared with no intervention [17]. The
aforementioned study contributes partly to the research question
of this paper. However, besides telerehabilitation and specific
symptoms, it is still unknown which digital interventions can
help patients to recover from other post-COVID/long-COVID
symptoms. This paper therefore addresses this gap and includes
a broader spectrum of symptoms beyond dyspnea and the
unrefined characteristics of functional performance [17-20].
Accordingly, the research question is as follows: What
evidence-based digital interventions exist to help manage
physical and mental health in patients with
post-COVID/long-COVID symptoms?

Methods

Research Question
Our detailed research question is as follows: Which digital
interventions help post-COVID/long-COVID patients to recover
in terms of their physical and mental health or mental
well-being? According to the PICO (population, intervention,
comparison, outcome) scheme [21], we will address the current
state of the literature. We will then develop options to improve
future (research on) digital interventions aiming to promote
health and well-being in post-COVID/long-COVID patients
while discussing the current limitations.

Protocol and Preregistration
This research was not explicitly preregistered [22]. However,
the review is part of an ongoing research project on the treatment
and diagnosis of post-COVID/long-COVID symptoms that has
been preregistered [8].

Definitions of Central Concepts
For this research, post-COVID/long-COVID symptoms were
defined as persistent, new-onset, or worsening symptoms after
an acute COVID-19 infection. There were no restrictions on
how COVID-19 infections or the persistence/worsening of
symptoms were diagnosed. Furthermore, a digital intervention
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was defined as a treatment accessible by individuals via a mobile
phone, a computer, or other devices with internet access. The
treatment could be delivered either synchronously or
asynchronously [15] or via mixed methods by health care
professionals, scientists, or nonprofessionals (eg, in the form
of self-help groups on social media) [23]. The most important
aspect was that patients received a digital treatment that was
sufficiently described and scientifically evaluated. Only digital
interventions playing a major role in the treatment of
post-COVID/long-COVID symptoms were considered, that is,
we did not include interventions where digital techniques were
used (optionally) to inform participants. We also took research
without control groups into account. Compared to other authors,
we did not limit our search to telemedicine or telerehabilitation
[17].

Systematic Approach and Search Terms
The review was carried out systematically and with an a priori
design. Five reviewers screened the titles and abstracts. Papers
that appeared relevant from their titles and abstracts were
reviewed as full-text papers to check whether they met the
inclusion criteria. Because we wanted to find a wide range of
literature from different scientific fields, we decided to use a
search strategy that covered as many different terms as possible,
rather than a search strategy in which one repeatedly uses one
term with different punctuations (eg, parentheses, slashes, etc)
or words, such as “and” and “or.” Specifically, the following
method was used. We used each of the following 5 terms for
postacute COVID-19 syndrome: (1) long-COVID, (2)
post-COVID, (3) long haulers, (4) PACS, and (5) postacute
COVID-19 syndrome, and combined them with each of the
following 11 search terms: (1) intervention, (2) training, (3)
therapy, (4) rehabilitation, (5) mHealth, (6) eHealth, (7) digital
intervention, (8) app, (9) web app, (10) digital, and (11) recovery
(eg, one search term was long COVID + digital intervention).
Thus, in each database that we used (Proquest, Ebsco, PubMed,
PubPsych, and Scopus), we searched for 55 different terms. The
search took place between May and July 2022. Literature was
reviewed with consistent search terms and screening rules, in
parallel, across different databases. Reviewers responsible for
each database removed duplicates found within each database
and screened each publication for inclusion.

Although duplicates between databases were not removed, prior
to title and abstract screening, the final list of papers included
was reviewed and duplicates were removed at this later stage.
The approach adopted does overestimate the number of
publications pertaining to post-COVID/long-COVID symptoms.
However, we validated that the search strategy achieved a high
coverage rate of publications in the target topic. Further efforts
were made to ensure coverage of the literature; in August 2022,
the literature section from each paper was reviewed to search
for further studies that fit the inclusion criteria. Moreover, expert
interviews were carried out and relevant social media accounts
were screened, leading to 5 further studies being screened.

Inclusion Criteria
To be included in the review, scientific work had to be original
studies and published in 2021 and 2022. Moreover, only English
articles in academic journals were included. No restrictions
were placed on the methods used. Both qualitative and
quantitative analyses were accepted, and observational studies
were included if the target group was provided a digital health
intervention. Finally, studies had to evaluate the outcome of
digital health interventions. Study protocols, reviews,
periodicals, etc, as well as simple monitoring studies were
therefore not included.

Results

An overview of the screening procedure can be found in the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) flow chart (Figure 1), and a summary can
be found in Table 1. In total, 8 original studies matching the
inclusion criteria were found. Three of those can be considered
as “pretest” studies, since they examined the feasibility and
applicability of the interventions with few participants (N<27)
[4,20,24]. Moreover, 3 articles described the implementation
of a telerehabilitation program [25-27], 1 involved a
post-COVID/long-COVID program [28] with a seminar (1-hour
session per week for 7 weeks) where participants learned about
coping with post-COVID/long-COVID symptoms, and 1
described the results of qualitative interviews with patients who
used post-COVID/long-COVID online peer-support groups
[29]. Because of the inconsistent methods and data collected,
a scoping review format was chosen.

J Med Internet Res 2023 | vol. 25 | e45711 | p. 3https://www.jmir.org/2023/1/e45711
(page number not for citation purposes)

Rinn et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow chart.
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Table 1. Summary of the literature review.

OutcomesOutcome variablesInterventionSetting and study typeParticipants and countrySource

Study was conducted
in Ireland. The inter-

27 (21 for analyses) in-
dividuals with persist-

Pretest
study [20]

• Participants showed
significant pre- to
postintervention im-

• Pre-COVID health
conditions

• 10 weeks, bi-weekly
vocal and breathing
sessions for 45 min.vention took place on-ing respiratory symp- • Information about the

COVID infection provements in breath-line via Zoom. Singletoms after a COVID-19
infection (>28 days).

• Live online training
program. The pro-
gram consisted of

arm intervention study
with pre-post compar-
ison.

lessness symptoms.• C19-YRSa

• There was a decrease
in the number of pa-
tients who fulfilled the

• PTSDb
mindfulness, body
scan, and relaxation • DSQ-SFc

• Semistructured inter-
views to assess the

trainings, as well as
breathing and

criteria for myalgic en-
cephalomyelitis and

impact and experi-singing. chronic fatigue syn-
ence of the interven- drome.
tion. • Participants reported

positive experiences
with the intervention.

Online in cooperation
with 7 health care

150 (115 participants
who completed the inter-

Telerehabil-
itation [25]

• Physical capacity,
HRQoL, dyspnea, and
fatigue improved after

• Physical capacity
(measured by partici-
pant ability to per-

• Telerehabilitation
program.

centers in San Bernar-vention) individuals • 24 sessions over 9
weeks (2-3 per week, the intervention.form in the 1-min sit-do, Santiago, Chile.with persistent dyspnea

Quasiexperimentalsymptoms after a
COVID-19 infection.

to-stand test).approximately 45 min
each).

• Analysis of patients
who were nonhospital-
ized versus hospital-

pre-post intervention
study.

• Modified Borg Scale
to measure dyspnea
and fatigue.

• Program includes
warm-up, breathing ized showed improve-

ments in all outcomes,exercises, stretching, • Pulse, oxygen satura-
tion, and heart rate.aerobic exercises, and except fatigue.

strength exercises. • In the analysis of pa-
tients who were admit-

• SF-36d

Program was set to • HRQoLe
moderate intensity ted to the intensive care
and was tweaked a unit versus not, the re-
little according to sults showed that all
each patient’s condi- outcomes improved,
tion. except for 4 dimen-

sions of quality of life• Supervision was done
by a physiotherapist (body pain, general

health perceptions,via telephone.
mental health, and
emotional role limita-
tions).

Among other things, the
peer-support groups helped
participants:

United King-
dom–based and part
of online social media
peer-support groups.

11 individuals who sus-
pected that they had
long COVID.

Interview
[29]

•• Qualitative method
using semistructured
interviews.

Retrospective cross-
sectional observation-
al study.

• Participants who took
part in existing long-

• To get recognition and
to be taken seriously.

• Interviewer asked
why participants

Observational study
without pre-post com-
parison.

COVID (self-help)
peer-support groups
on social media were

• To get new information
for treatment options
although they were on-

joined the group,
their experiences, and
how they feel aboutinterviewed. ly partly evidencetheir role in the

based.group.
• To find social connec-

tions, to feel less lone-
• Impact the groups

have on patients and
ly, and to improve theirtheir experiences
mental well-being.within these spaces.

• Identify ways online
peer-support groups
can be situated within
broader long-COVID
recovery planning.
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OutcomesOutcome variablesInterventionSetting and study typeParticipants and countrySource

• Among all participants,
there were improve-
ments in pre- and post-
measurements, especial-
ly in participants’ self-
reported fatigue, pain,
and anxiety.

• QOL-5Df

• FSSg

• PCFSSh

• CARE Measure
• GADi

• PHQ9j

• PREMk

• Intervention based on
sport and exercise
medicine, and func-
tional rehabilitation
to assist people with
long COVID.

• Comprised 3 online
meetings with a multi-
disciplinary team in a
virtual clinic via
Zoom (approximately
1 hour each).

• Advice to gradually
increase physical ac-
tivity.

• Pacing advice.
• Monitoring of symp-

toms.

Online in the United
Kingdom. Single-arm
intervention study
with pre-post compar-
ison.

10 (8 took part in all
measurement time
points) participants with
persisting long-COVID
symptoms. Patients
resided in deprived
communities and re-
ceived a GBP 30 (ap-
proximately US $40.50)
voucher for participa-
tion.

Pretest
study [24]

• Overall improvement
in health over time
from before to after the
course, but only 3% of
the participants report-
ed being back to their
pre-COVID health
state.

• Another pre-post com-
parison revealed that
30%-50% of the partic-
ipants reported that
their mobility, self-
care, usual activities,
pain/discomfort, and
anxiety/depression im-
proved over time (be-
tween before and after
the course).

• EQ-5D-5L
• HRQoL
• Overall health self-

report via a visual
analog scale (VAS).

• 7 weeks online, 1
session per week for
1 hour.

• Rehabilitation course.
• Intervention included

a workbook to devel-
op new skills such as
self-monitoring, ac-
tion planning, and
problem solving.

• Exercises included
relaxation, breathing,
information about
sleep, mindfulness,
nutrition, stress man-
agement, energy con-
servation, and activity
management.

Online in the United
Kingdom via Mi-
crosoft Teams. Single
arm intervention study
with pre-post compar-
ison.

• 149 individuals
(76 took part in
pre-post interven-
tion measure-
ments).

• Self-diagnosed
long-COVID pa-
tients in line with
the National Insti-
tute for Health and
Care Excellence
guidelines. Pa-
tients had to expe-
rience long-term
symptoms of
COVID-19.

• Patients were so-
cial, health, and
care staff.

Long-
COVID
care [28]

• People managed to
perform more repeti-
tions in the 60-s sit-to-
stand test, which indi-
cates an improvement
in the physical fitness
of participants.

• There were several im-
provements in the SF-
36 questionnaire, espe-
cially in the subtests
that examine the physi-
cal and mental health
component, as well as
the subtests for physi-
cal role. For social
functioning as well as
for general health vital-
ity, the researchers ob-
served improvements.

• There was an improve-
ment in the HADS test,
indicating less anxiety
and depression after
the intervention com-
pared to before the in-
tervention.

• Physical activity

(IPAQ-Grl)
• SF-36
• Anxiety and depres-

sion (HADSm)
• Short Physical Perfor-

mance Battery
(SPPB)

• 60-s sit-to-stand test
(60secSTS)

• 3-min step test
(3MST)

• SpO2 (oxygen satura-
tion)

• 2 stages
• Stage 1: four 1-hour

teleconference ses-
sions with a health
care professional
(learning how to use
a specifically de-
signed eBook and
talking about physical
and emotional status,
diet, and quality of
life).

• Stage 2: 2-month ex-
ercise program with
daily self-practice.

• 5-10 min warm up,
15-20 min main
workout, and 5-10
min cool down.

• Breathing, healthy
eating, physical exer-
cise, and relaxation.

• Telerehabilitation
session every 10
days.

Greek patients who
were hospitalized and
who were given the
advice to self-isolate
at home. Single-arm
intervention study
with pre-post compar-
ison.

• 35 individuals
took part in the
main intervention
(22 fully complet-
ed the exercise
program).

• Formerly hospital-
ized for longer
than 7 days.

• 4-6 weeks after
hospitalization.

• Moderate COVID-
19 infection dur-
ing hospitaliza-
tion.

• Fatigue is the
main symptom at
discharge.

Telerehabil-
itation [27]
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OutcomesOutcome variablesInterventionSetting and study typeParticipants and countrySource

Telerehabil-
itation [26]

• For the 6-min walking
distance measurement,
the mean of the control
group increased by
17.1 m from baseline
to posttreatment,
whereas the mean of
the intervention group
improved by 80.2 m.

• HRQoL and LMS im-
proved in the interven-
tion group.

• Pulmonary function
improved in both
groups.

• 90.4% were dyspnea
free in the intervention
group compared to
61.7% in the control
group, but there were
no long-term effects.

• Functional exercise
capacity at posttreat-
ment measured with
the 6-min walking
test (6MWT) in me-
ters.

• Lung function: LMS,

FEV1n, FVCo, PEFp,

and MVVq

• HRQoL
• SF-12r (including

PCSs and MCSt)
• Perceived dyspnea

via the mMRCu scale.

• Unsupervised home-
based exercises.

• 6-week exercise.
• Program delivered

via a smartphone and
remotely monitored
with heart rate
telemetry.

• Teleconsultation with
therapists once per
week.

• 3-4 sessions per
week: breathing con-
trol, aerobic exercise,
and lower limb mus-
cle strength (LMS)
training.

Three hospitals from
2 provinces in China.
Randomized con-
trolled trial.

120 (105) formerly
hospitalized individuals
who still experience
dyspnea complaints.

• Overall user experience
was good, with users
claiming it was easy to
use.

• Participants found the
intervention useful in
terms of relaxation ex-
ercises and energy
measurement.

• Many reported learning
new techniques.

• Qualitative study
with semistructured
interviews.

• User experience
(functions of the
app).

• Helpful self-manage-
ment strategies.

• Improvement sugges-
tions.

• The used app was
originally built to
help fight fatigue in
cancer patients, but it
has been tested to see
whether it would ap-
ply to long-COVID
patients.

• The program consists
of education, physical
activities, and support
(videos, tutorials, etc)
to help users identify
thoughts, behaviors,
and symptoms affect-
ing energy levels.

• Participants used the
app for more than 2
weeks (at least 3
times a week for
more than 20 min).

An app was used, and
interviews took part
online in Austria. Sin-
gle-arm intervention
study with pre-post
comparison.

7 women who still expe-
rience fatigue due to a
COVID-19 infection.

Pretest
study [4]

aC19-YRS: COVID-19 Yorkshire Rehab Screen.
bPTSD: questions about posttraumatic stress disorder.
cDSQ-SF: DePaul Symptom Questionnaire, Short Form.
dSF-36: 36-Item Short-Form Health Survey.
eHRQoL: health-related quality of life.
fQOL-5D: European Quality of Life 5 Dimensions Version.
gFSS: Fatigue Severity Scale.
hPCFSS: Post-COVID-19 Functional Status Scale.
iGAD: Generalized Anxiety Disorder Assessment.
jPHQ9: Patient Health Questionnaire-9.
kPREM: Patient-Reported Experience Measure.
lIPAQ-Gr: International Physical Activity Questionnaire: Greek version.
mHADS: Hospital Anxiety and Depression Scale.
nFEV1: one-second capacity.
oFVC: forced vital capacity.
pPEF: peak expiratory flow.
qMVV: maximum voluntary ventilation.
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rSF-12: 12-Item Short-Form Health Survey.
sPCS: Physical Component Summary.
tMCS: Mental Component Summary.
umMRC: modified British Medical Research Council.

Participants
The included studies dealt exclusively with adults from different
countries. Specific subgroups comprised former COVID-19
hospitalized patients; individuals in medically underserved
areas; and social, health, and care staff in the United Kingdom.

Specifically, in the 3 pretest studies, 27 (adults from Ireland)
[20], 10 (adults living in underserved communities in the United
Kingdom) [24], and 7 (adults in Austria) [4] participants took
part, and from pre- to postintervention, 5 [20], 2 [24], and 0 [4]
participants dropped out. Thus, the dropout rates were 0%-20%.

In the 3 original telerehabilitation studies, 150 (outpatients in
Chile) [25], 35 (outpatients in Greece) [27], and 120 (outpatients
in China) [26] participants took part, and 35 (23%), 13 (37%),
and 15 (13%) dropped out, respectively.

In the original study that described a long-COVID program,
149 participants (social, health, and care staff in the United
Kingdom) [28] took part at the beginning, and only 76
participants took part in all follow-up measurements, which
corresponded to a dropout rate of 49%. The original study that
conducted qualitative interviews had 11 participants (adults in
the United Kingdom) with no dropouts.

Inclusion Criteria for Postacute COVID-19 Syndrome
(Post-COVID/Long-COVID Symptoms)
The inclusion criteria for the studies were patients with a prior
COVID-19 infection, either officially diagnosed or
self-diagnosed. Additionally, persisting symptoms were a
criterion in all studies. Furthermore, some studies focused on
specific symptoms.

In the 3 pretest studies, post-COVID/long-COVID symptoms
were defined as persisting respiratory symptoms after a
COVID-19 infection (>28 days) [20], as persisting symptoms
that resulted from a COVID-19 infection [24], and as fatigue
symptoms after a COVID-19 infection [4].

In the post-COVID/long-COVID program, participants had to
have officially diagnosed or self-diagnosed
post-COVID/long-COVID symptoms in line with the National
Institute for Health and Care Excellence (NICE) guidelines [28],
and in the qualitative interview study, patients who took part
in a self-help group on post-COVID/long-COVID symptoms
because of their symptoms were approached [29].

Interventions
The interventions were dissimilar regarding duration, frequency,
social aspects, and general approaches. However, almost all of
them used a mixture of psychological and physical exercises or
content. A graphical summary of the techniques used can be
found in Figure 2.

Specifically, in 1 pretest study, the researchers used a 10-week
biweekly breathing and singing class via Zoom (45 minutes).
Post-COVID/long-COVID patients received an initial
mindfulness and body-scanning exercise, a physical warm-up,
vocal and breathing exercises, singing sessions, and
nonmandatory online breakout sessions after the classes to
support a sense of community [20]. Another pretest study used
3 online meetings with a multidisciplinary (“virtual clinic”)
team via Zoom spread over several weeks. Additionally,
post-COVID/long-COVID patients received tailored exercises,
monitoring, and pacing advice, as well as advice on gradually
increasing their physical activity [24]. A further pretest study
adopted an existing app (Untire) used to support patients with
fatigue caused by cancer. The program described physical
activity exercises and aimed to help users manage their energy
levels and cognition. Patients were advised to use the app (more
than 20 minutes) 3 times a week for more than 2 weeks [4].

One telerehabilitation approach had 24 trainings over 9 weeks
with 2 to 3 telerehabilitation sessions each week. The trainings
comprised a warm-up (5 minutes), breathing techniques (3
minutes), physiotherapist-taught aerobic and strength exercises
(20-30 minutes) with objects and elastic bands, and stretching
(5 minutes). Depending on physical conditions, there was higher
intensity with higher physical functioning [25]. In another
telerehabilitation approach, post-COVID/long-COVID patients
were trained on using an eBook in the first phase. Afterwards,
they had a 2-month exercise program with daily self-practice
and telerehabilitation sessions with a therapist every 10 days.
The self-practice exercises comprised breathing techniques,
physical exercises (aerobic and body strengthening), relaxation,
information about healthy eating, safety instructions, and
emergency contact details [27]. A further telerehabilitation
approach used a smartphone home exercise program monitored
via a chest-worn heart rate device. There were 3 to 4 sessions
conducted per week. The exercises comprised breathing control,
thoracic expansion, aerobic exercises (ie, walking or running),
and limb muscle strength exercises. The level of difficulty and
intensity increased over time, whereby the initial intensity was
determined by physiotherapists at baseline. Furthermore,
teleconsultations were conducted once per week [26].
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Figure 2. Summary of the interventions carried out in previous literature. PACS: postacute COVID-19 syndrome.

The post-COVID/long-COVID program used a
post-COVID/long-COVID course carried out for 7 weeks with
a 1-hour session per week. The sessions were held online via
Microsoft Teams and were led by an interdisciplinary team.
The intervention comprised educational content as well as
relaxation, breathing, and mindfulness exercises. Each session
had another topic (eg, understanding COVID-19 or stress
management) [28]. Lastly, in the qualitative interview study,
patients who used post-COVID/long-COVID self-help groups
at their own discretion were interviewed [29].

Comparison Groups
In most studies, no comparison group was examined
[4,20,24,27-29]. Only 2 studies reported comparisons between
the intervention group and comparison group (an untreated
control group [26] or patients who did/did not receive intensive

care [25]). All studies (except one [29]) were longitudinal and
compared pre-post intervention measurements.

Outcome Improvements
Among most papers, an improvement in the perception of
physiological health was reported after the digital intervention
was adopted. Furthermore, some physical conditions were
reported to have improved, and some studies found that fatigue
decreased over time. Additionally, some psychological
improvements were reported.

Specifically, in 1 pretest study, the authors concluded that
fatigue, breathlessness, performance of usual activities,
pain/disability, voice quality, and cognition/communication
improved [20]. In another pretest study, improvements in
health-related quality of life, fatigue, mobility, and the ability
to sustain usual activities were reported [24]. Another positive
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effect of the intervention was that trust in health professionals
increased because patients felt that their needs were addressed.
In a further pretest study, more than 80% of the participants
found some interventions useful, more than 70% liked the
exercises and directly applied newly learned strategies, and all
participants recommended the intervention for
post-COVID/long-COVID patients [4].

Regarding the telerehabilitation format, pre-post improvements
were found in the 1-minute sit-to-stand test, the perceptions of
health and well-being (measured via the 36-Item Short-Form
Health Survey [SF-36]), and fatigue and dyspnea [25]; the
1-minute sit-to-stand test, the perceptions of health and
well-being (measured via the SF-36), and anxiety and depression
[27]; and the 6-minute walking test, the squat time, and the
perceptions of health and well-being (measured via the 12-Item
Short-Form Health Survey [SF-12]) [26].

In the post-COVID/long-COVID program, patients reported an
increase in their overall health in the pre-post comparison [28].
In the qualitative interview study, patients reported that online
peer-support groups helped them to overcome the feeling of
inadequate attention by health care professionals, friends, and
family. Furthermore, patients reported feeling less alone and
more validated after using peer-support groups. Another positive
aspect of the intervention was that patients had exposure to a
range of symptom management strategies, including exchanging
information with patients from other cultures, sociodemographic
groups, and countries [29].

Outcome Nonimprovements
Although assumed, many physiological and psychological
functions did not improve through the digital interventions.
Specifically, the first pretest study reported that there were no
improvements in patient problems regarding the bowel, the
bladder, concentration, short-term memory, and unpleasant
dreams [20]. In the second pretest study, the researchers stated
that due to their small sample, the results were not reliable [24].
Instead, they reported case descriptions. In the third pretest
study, less than 50% of the participants found the tips and
reminders supportive and motivational. Similarly, fewer than
half considered the body exercises useful [4].

The first telerehabilitation found that those who received
(compared to those who did not receive) intensive care did not
report improvements in their physical ailments, perceived bodily
pain, emotional ailments, and perceived mental health through
telerehabilitation [25]. Another telerehabilitation program found
that patients did not report improvements in their balance, results
of the 4-meter self-paced gait speed test, and results of the
5-repetition sit-to-stand test. Furthermore, the intervention could
not improve physical activity, heart rate, oxygen saturation,
dyspnea, and lower limb fatigue during a 3-minute step test.
Similarly, perceived bodily pain, role emotional, and mental
health could not be improved either [27]. In the third
telerehabilitation study, the authors found that lung function
improved similarly among the intervention and control groups.
Furthermore, although approximately 90% of the intervention
group reported being dyspnea free directly after the intervention
(compared to 61.7% in the control group), there were no
long-term effects [26].

In the post-COVID/long-COVID program, the authors
mentioned that only 30%-50% of the participants reported that
their mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression improved over time (between before and
after the course) and that only 3% of the participants returned
to full health [28]. Lastly, the interview study described that
patients were unsure about the safety of the suggestions they
received from users of the post-COVID/long-COVID
peer-support group. Specifically, patients reported that it is
difficult to determine how trustworthy the recommendations of
other individuals published online are. Moreover, patients
reported that sometimes the use of peer-support groups led to
negative emotions [29].

Discussion

Principal Findings
In summary, digital interventions improved (physiological)
health, reduced breathlessness and fatigue, and improved the
ability to sustain usual activities. The findings demonstrate the
value and feasibility of digital tools for managing
post-COVID/long-COVID symptoms, as fatigue is one of the
most common symptoms [23,30,31] and digital interventions
are generally accepted by society [14]. Accordingly, to relieve
fatigue symptoms, mediators, such as physical activity, which
were involved in the digital interventions, seem to be important
and have been suggested to be effective [24,25]. This is also
consistent with recommendations for rehabilitation for
outpatients with post-COVID/long-COVID symptoms [32].
However, these findings are contrary to other studies that found
that graded physical exercise can be detrimental in treating
fatigue [33]. Thus, further research on this matter is urgently
needed.

Conversely, all studies found limitations in using digital
interventions to manage post-COVID/long-COVID symptoms.
For example, the interventions did not improve patients’
problems with the bowel, the bladder, concentration, short-term
memory, and unpleasant dreams. Furthermore, the reviewed
studies found that only a small percentage of participants
reported improvements in mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression, and few returned to
full health. Thus, the current evidence demonstrates that patients
with post-COVID/long-COVID symptoms can benefit from
digital interventions to address only a subset of symptoms.

Moreover, it was found that patients might experience cardiac
injury after COVID-19 [34]. Considering patient safety, it is
suggested to conduct an assessment for
post-COVID/long-COVID patients before recommending them
to undergo physical activity or exercise [34] or to tailor it
according to their needs. Co-creative approaches should be
considered, as they harbor additional potential [8].

Patient safety is of importance in medical care and public health.
There were 3 original studies regarding telerehabilitation
reporting that patients were monitored and measurements of
patient safety were applied [24,27,28]. This was however not
the case in the online peer-support group study where
participants were qualitatively interviewed [29]. Furthermore,
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2 interventions provided instructions by trained staff, but the
original studies did not elaborate on possible safety measures
[20,25]. One study did not mention any safety precautions [4]
and one stated that the interventions were conducted
unsupervised [26]. Since this topic is important in health settings
where no direct contact with a professional health care worker
is involved, we recommend that more attention should be paid
to this in the future.

Besides physical health, mental health (ie, anxiety and
depression) was also addressed in some studies and showed
mixed results. In 1 study, anxiety and depression were not
assessed [4]. Moreover, 1 study had too few participants to
evaluate the change over time [24], and 1 study found no
changes in anxiety and depression [20]. In a further study, it
was found that 37% of the participants had improved levels of
anxiety and depression [28]. Patients also reported that they felt
less alone using the online peer-support group, which provides
a feasible way to use digital support to decrease loneliness [28].
Three studies found positive effects on mental health [25-27].

These differential effects might relate to the intervention
contents and technical features tested in the original studies
(Figure 2). However, other factors relating to the research design
and methodology might also cause such different results, for
example, the sample size or biased sample characteristics
(discharged vs nondischarge samples, clinical staff vs
individuals from the general population, etc). Five of the eight
studies in this review included only a relatively small sample
size of fewer than 35 individuals, which might relate to lower
statistical power. Thus, we suggest using larger samples to
evaluate digital interventions addressing
post-COVID/long-COVID symptoms in the future and to run
subgroup analyses to find out which interventions work well
and which patients need more attention.

It seems that the role of social support for
post-COVID/long-COVID patients is important given the fact
that many of them do not feel treated and cared for seriously
[10]. Although online peer-support groups were found to be
helpful in the management and improvement of
post-COVID/long-COVID symptoms [29], additional social
support is suggested. When designing digital health
interventions, the aim should be to help
post-COVID/long-COVID patients to self-manage, empower
effective self-care, and mobilize social support from health care
workers as well as other individuals [8].

Limitations
There are some limitations that should be considered. First, only
a few original studies on the topic have been conducted so far
and could be included in this paper, so more future research is
required. Second, the duration since the onset of
post-COVID/long-COVID symptoms was not included as a
control variable in most of the studies. This should, however,
be considered since some patients recover a few months later
without receiving a specific treatment, while in others, the
symptoms become chronic. Therefore, it must be investigated
if interventions work similarly in all patients. The findings from
studies comparing pre-post intervention measurements might
involve time effects besides treatment effects. Third, despite
adopting a relatively broad search strategy, some literature might
not have been included, especially compared to a review that
had a specific medical rehabilitation focus on physical function
and dyspnea [17]. In the future, the following search terms
should be included in addition to those of this study:
telerehabilitation, telemedicine, virtual rehabilitation, computer
assisted, home based, and remote [17]. Furthermore, “AND,”
“OR,” “/,” “-,” etc should be explicitly applied during the
literature search in addition to using leading and plus signs.

Further studies should also address comorbidities as well as
blended and mixed intervention effects. Whether participatory
and co-creative approaches can more effectively help patients
requires much more attention and should be researched
systematically in the future with this target group. Lastly,
post-COVID/long-COVID symptoms are difficult to compare
due to the variety of symptoms and unclear diagnostic criteria.
Thus, a nonuniform picture of the results might have occurred
because of this circumstance.

Conclusions
The use of digital interventions is rising when it comes to
treating patients with different health impairments, and the
initial evidence suggests that this is also the case in
post-COVID/long-COVID patients. Current evidence
demonstrates the potential for digital interventions to help
manage some physical and psychological symptoms. However,
the limited research in evaluating the efficacy of digital tools
calls for more systematic investigations in addition to evaluating
practitioners’experiences. In further research, theory-based and
individualized digital interventions are recommended to better
meet the requirements of post-COVID/long-COVID patients,
thereby supporting the effective development of digital health
services and alleviating the burden on health systems, the
society, and individuals.
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