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Background Due to restrictions imposed by the severe acute respiratory syndrome coronavirus 2 pandemic much attention has
been given to virtual education in cardiac rehabilitation (CR). Despite growing evidence that virtual education is ef-
fective in teaching patients how to better self-manage their conditions, there is very limited evidence on barriers
and facilitators of CR patients in the virtual world.

...................................................................................................................................................................................................
Aims To identify barriers and facilitators to virtual education participation and learning in CR.
...................................................................................................................................................................................................
Methods A systematic review of peer-reviewed literature was conducted. Medline, Embase, Emcare, CINAHL, PubMed, and

APA PsycInfo were searched from inception through April 2021. Following the PRISMA checklist, only qualitative
studies were considered. Theoretical domains framework (TDF) was used to guide thematic analysis. The Critical
Appraisal Skills Program was used to assess the quality of the studies.

...................................................................................................................................................................................................
Results Out of 6662 initial citations, 12 qualitative studies were included (58% ‘high’ quality). A total of five major barriers

and facilitators were identified under the determinants of TDF. The most common facilitator was accessibility, fol-
lowed by empowerment, technology, and social support. Format of the delivered material was the most common
barrier. Technology and social support also emerged as barriers.

...................................................................................................................................................................................................
Conclusion This is the first systematic review, to our knowledge, to provide a synthesis of qualitative studies that identify bar-

riers and facilitators to virtual education in CR. Cardiac rehabilitation patients face multiple barriers to virtual edu-
cation participation and learning. While 12 qualitative studies were found, future research should aim to identify
these aspects in low-income countries, as well as during the pandemic, and methods of overcoming the barriers
described.
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Implications of practice
• Virtual education should be delivered using user-friendly technologies.
• Long sessions without video interactions should be avoided.
• Technology support helps to address lack of technology knowledge.
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Introduction

Cardiovascular disease (CVD) is the leading cause of mortality and a
major burden of disease and disability worldwide.1 Cardiac rehabilita-
tion (CR) is a comprehensive programme recognized as a class 1A
recommendation for people with CVD.2 It is a long-term service
involving medical evaluation, physical exercise, risk factor manage-
ment, patient education, and counselling interventions.3 Evidence
suggests benefits associated with CR participation, including reduc-
tion in all-cause mortality, hospitalization, and improvement in quality
of life.4

The ongoing severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic has significantly changed the delivery of
healthcare services, with a deep impact in CR.5 A global survey
investigating the impact of the pandemic on CR delivery around the
globe estimated that approximately 4400 CR programmes have
interrupted or temporarily closed during the first wave of the SARS-
CoV-2 period.6 Those who remained open drastically reduced the
amount of education delivered to patients (mean of 50.1± 47.5 min
per session pre-pandemic to 20.2 ± 26.0 min per session during
SARS-CoV-2).6 Educational delivery models have also changed dur-
ing SARS-CoV-2 pandemic, being mostly provided via phone, email,
online resources, and mail.4,7

Patient education can facilitate learning about treatment and pre-
vention of CVD, and ultimately guide self-management behaviours
and lifestyle changes that will positively impact health outcomes.8,9

Conversely, inadequate understanding of the disease and treatment
may contribute to inappropriate coping behaviours, non-compliance
to medical advice, and a worsening cardiovascular prognosis.8,9 As
SARS-CoV-2 has increased the demand for virtual patient education
in CR programmes, there is a need to identify and understand the
barriers and facilitators to this type of learning and patients’ experien-
ces, in order to design improved future interventions for deployment
in this new reality imposed by the pandemic.

Previous literature—including systematic reviews—have provided
evidence on the positive effects of virtual interventions for CVD re-
habilitation and management,10–17 including adherence to prescribed
medications,10,12 improvement in quality of life,11–13,15 decreases in
anxiety and depression levels,16 compliance to behaviour
change,10,12,18 improvement in knowledge, attitudes, and beliefs,14 re-
duction of CVD risk factors,19–21 and hospitalization rates.17 In add-
ition, programme efficiency has also been confirmed, with virtual and
centre-based interventions presenting an equivalent effect on func-
tional capacity, physical activity behaviour, quality of life, medication
adherence, smoking behaviour, psychological risk factors, depression,
and cardiac-related hospitalization.21

Despite evidence for clinical effectiveness, participation in virtual
programmes remain controversial. While some studies indicate high
adherence and acceptance to virtual CR, others indicate reduced
compliance of this model of care compared to group supervised
trainings.22,23 Although a systematic review has identified challenges
and opportunities in the design of technology to support CR and self-
management,24 no previous study has critically appraised and
synthesized the qualitative literature with the aim of identifying
patients’ barriers and facilitators to virtual education learning and par-
ticipation in CR. This is the goal of this systematic review in the hope

of informing clinical pathways and thereby improving patients’ experi-
ences and outcomes.

Methods

The reporting of this study followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) checklist.25 This sys-
tematic review was prospectively registered at the Open Science
Framework (OSF: https://osf.io/v8y57/).

Eligibility criteria
The ‘PICO’ statement was used to define the search criteria for the re-
view and identify the specifics of the patient population, intervention and
the types of studies to be evaluated. The inclusion criteria involved the
following: (i) adults with CVD attending CR programmes, (ii) virtual edu-
cation delivered as part of the programme, and (iii) studies focusing on
barriers and facilitators to virtual education participation. Barriers and
facilitators reported by family members or healthcare providers were not
considered. The CR programme could be centre-based as long as the
education component was delivered virtually by the following delivery
modes: telephone, video, text message, email, or online resources such
as websites and platforms. Components of virtual education were charac-
terized according to the Workgroup for Intervention Development and
Evaluation Research (WIDER) reporting guidelines and included charac-
teristics of those delivering the intervention, detailed description of the
intervention content, intensity, mode of delivery, duration, the setting,
and adherence to delivery protocol.26,27 Studies of any methodological
design were considered for inclusion in this study (i.e. quantitative, quali-
tative, and mixed methods); however, the one quantitative study identi-
fied was not included as its results addressed the same themes included in
the qualitative studies.28 Narrative, systematic, and scoping reviews were
considered as a source of additional primary studies. Pilot and case report
studies, non-peer-reviewed literature, and studies published in a language
other than English, Portuguese, or Spanish were excluded.

Information sources
The following databases were searched from their inception to April
2021: Medline (Ovid), Embase (Ovid), Emcare (Ovid), CINAHL
(Cumulative Index to Nursing and Allied Health Literature; EBSCO),
PubMed (non-Medline), and APA PsycInfo. The search strategy was
developed by an Information Specialist utilizing the PICO framework
listed above, subject headings as appropriate for each database, and free-
text terms relevant to the topical concepts. Potential studies identified
through a snowball hand-search were also considered for inclusion. The
full Medline search strategy is shown in Supplementary material online,
File S1.

Selection and data collection process
Two reviewers (L.M.V. and G.L.d.M.G.) independently screened all refer-
ences identified by the search strategy (title and abstract). To be selected,
abstracts had to identify barriers and facilitators to virtual education iden-
tified by patients participating in technology-based CR programmes. Full
text of possible eligible articles was then obtained and assessed independ-
ently for eligibility by the two reviewers. The screening process was done
based on the inclusion and exclusion criteria following the COREQ
(Consolidated Criteria for Reporting Qualitative Health Research),29 a
tool that includes reporting items specific to the research team, study
methods, context of the study, analysis and interpretations. Potential dis-
agreements in any part of the screening process were discussed and used
to refine results.
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Risk of bias—Critical Appraisal Skills

Program (CASP)
Two reviewers (L.M.V. and G.L.d.M.G.) used the Critical Appraisal Skills
Program (CASP) to assess the quality of the studies that were included in
this scoping review.30 This includes two screening questions and eight
detailed questions regarding study design, sampling, data collection, re-
flexivity, ethical issues, data analysis, findings, and values of the research.31

A third reviewer (P.O.) was available to solve disagreements between
two reviewers if needed. Studies were ranked in low (0–3 points), me-
dium (4–7 points), and high quality (8–10) points. Low-quality studies
were not excluded, but caution was taken when interpreting their results.

Data synthesis and analysis
Data from qualitative studies included in this systematic review were syn-
thesized by utilizing a thematic analysis approach.32 Textual summaries
and tables were developed based on the extracted results. From that, we
identified emerging themes that described meaning and content of the
included studies. Two reviewers (L.M.V. and G.L.d.M.G.) reviewed differ-
ences and similarities between textual summaries and agreed on the final
list of themes through discussion and consensus. A theoretical domains
framework (TDF) was used to guide thematic analysis. It is an integrative
framework developed by Michie and colleagues that addresses behav-
ioural organizational factors that influences implementation out-
comes.33,34 Themes identified from qualitative studies included in this
systematic review were grouped and incorporated into determinants of
the TDF, which includes the following: knowledge; skills; social/profes-
sional role and identity; beliefs about capabilities; optimism;

reinforcement; intentions; goals; memory; attention and decision; envir-
onmental context and resources; social influence; emotion; and behav-
ioural regulation.33,34

Results

Characteristics of included studies
The initial database searches yielded 6662 records and 1 was identi-
fied through a snowball hand-search. A total of 68 full articles were
assessed for eligibility. Overall, 12 studies were included in the study,
all written in English.35–46 Figure 1 shows the PRISMA flow diagram
depicting the search results, reasons for exclusion and study
selection.

Table 1 shows the characteristics of included studies. They were all
qualitative in design, with interviews used in 9 (75%)35–37,40–42,44–46

studies, focus group sessions used in 2 (16%)38,43 studies, and open
ended questions in 1 (8%)39 study. Studies included a recruited total
of 296 patients receiving virtual education during CR, with sample
sizes ranging between 8 and 60 patients (median = 29; Table 1).
Studies were performed in 11 countries—Dublin and Belgium
(n = 60 participants in 1 study),37 China (n = 48 participants in 1
study),45 Canada (n = 43 participants in 2 studies),36,46 New Zealand
(n = 38 participants in 1 study),38 Sweden (n = 30 participants in 1
study),35 Australia (n = 28 participants in 1 study),40,44 Denmark
(n = 14 participants in 1 study),42 United Kingdom (n = 27 participants

Databases (Total n = 6662)
APA PsycInfo (n = 140)
CINAHL (n=480)
Embase (n=1688)
Emcare (n=913)
Medline (n=1313)
PubMed (non-Medline; n=958)
WoS CC (n=1170)

Records removed before
screening:

Duplicate records removed
(n = 3019)

Records screened
(n = 3643)

Records excluded
(n = 0)

Reports sought for retrieval
(n = 68)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 68)

Reports excluded:
Population (n=4)
Publication type (n=3)
Intervention (n=24)
Outcome (n=25)

Records identified from:
Citation searching (n = 1)

Reports assessed for eligibility
(n = 0)

Studies included in review
(n = 12)

Identification of studies via databases and registers Identification of studies via other methods

Id
en

ti
fi

ca
ti

o
n

S
cr

ee
n

in
g

In
cl

u
d

ed

Reports sought for retrieval
(n = 0)

Figure 1 PRISMA flow diagram.
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in 2 studies),41,43 United States of America (n = 8 participants in 1
study).39 With regard to country income classification, only one was
conducted in a middle-income country45 and none in a low-income
country.

Most of the included studies were classified as high quality (n = 7;
58%),35,37,38,40,41,44,46 and medium quality (n = 4; 33%).36,39,42,43 One
study (12%)45 was classified as poor quality.

Characteristics of virtual education
delivery
Characteristics of virtual education delivery in CR programmes
described according to WIDER were reported by the following num-
ber of studies: settings by 12 (100%) studies, mode of delivery by 12
(100%) studies, duration by 10 (83%) studies, content by 10 (83%)
studies, intensity by 7 (58%) studies, provider by 6 (50%) studies, and
adherence to delivery protocol by 4 (33%) studies. Overall, five stud-
ies reported five characteristics (41%)35,36,42,44,45; two (16%)39,40

studies reported all seven characteristics of the virtual education pro-
gramme; two studies reported four characteristics (16%)37,43; one
study reported six characteristics (8%)46; and one study reported
three characteristics (8%).38 In summary, the included studies identi-
fied that virtual education is mostly delivered by doctors, physio-
therapists, nurses, social workers, psychologists, and dietitians on a
weekly basis via different online platforms and websites, as part of
outpatient CR programmes.

Barriers and facilitators to virtual
education participation and learning in
cardiac rehabilitation programmes
Table 2 shows an overview of barriers and facilitators to virtual edu-
cation learning and participation in CR identified in the studies
included in this systematic review. Multiple determinants that affect
virtual education learning and participation were identified across
studies. The most common facilitators were the following: accessibil-
ity (n = 7, under skills category of TDF); empowerment (n = 6, under
beliefs about capabilities); technology (n = 4, under environmental
context and resources); and social support (n = 4, under social influ-
ences). The most common barriers identified by participants were
the following: format of the delivered material (n = 4, under behav-
iour regulation); technology (n = 3, under environmental context and
resources); and social support (n = 1, under social influences). The
connection between emerged themes and TDF determinants, as well
as representative quotes can be found in Figure 2.

Facilitators to virtual education participation and

learning in cardiac rehabilitation programmes

Accessibility (TDF’s determinant: skills)
Accessibility emerged as a facilitator to virtual learning in seven
studies.36,38–44 Participants of CR programmes have identified vir-
tual learning as convenient since they have access to specialized
information and have the ability to ask questions to many experts
at set time, without location restriction.36,38–44 Participants also
identified the technology used was easy to locating, reading, and
listening to information housed on platforms as a facilitator to vir-
tual learning.39

Empowerment (TDF’s determinant: beliefs about capabilities)
Empowerment emerged as a facilitator to virtual learning in seven
studies.35–37,41,42,44,46 Individuals receiving virtual learning while par-
ticipating in CR programmes self-reported that they were able to
gain self-care knowledge,35–37,46 find relevant information about ex-
ercise,42 and were more willing to manage cardiovascular symp-
toms.41 Having self-discipline to participate in CR programmes and
building self-confidence necessary to control their habits and their
behaviours have also emerged as facilitators to virtual education,45 al-
though this factor was only reported in a study qualified as poor in
quality.

Technology (TDF’s determinant: environmental context and resources)
Technology emerged as a facilitator to virtual learning in four stud-
ies.35,42,43,45 Websites that are easy and simple to navigate are consid-
ered a facilitator to virtual learning by CR participants.43 The use of
animation tools was considered attractive and interesting.45 It also
helped enhance participants’ concentration and enabled them to bet-
ter memorize the application strategies.45 Although reported in a
study classified as poor in quality, videoclips were also considered use-
ful for patients to learn exercise concepts and skills needed in real-life
situations.45 For the large majority of the participants, technology
emerged as a useful adjunct to standard care42,43 and as an important
key to seeking information and facilitating behaviour change.35

Social support (TDF’s determinant: social influences)
Family support emerged as a facilitator to virtual learning in four stud-
ies.35,37,39,44 Individuals receiving virtual learning in CR programmes
described having the opportunity to interact with individuals that are
experiencing similar conditions, which was helpful to their own
understanding of how to live with CVD after being diagnosed.35,39

Participants reported that some family members provided emotional
and technical support. Those participants have also been directly
involved in the virtual education, gaining direct health benefits from it
(i.e. learning and changing their behaviours along with family mem-
bers).44 Social support was considered as a key motivation for virtual
learning in CR programme, only if delivered in groups and in real-
time, hence needs to be qualified.44

Barriers to virtual education participation and learning in

cardiac rehabilitation programmes

Format of the delivered material (TDF’s determinant: behaviour
regulation)
Format of the delivered material as a barrier in four studies.39–41,43

Although virtual educational programmes allow individuals to manage
their timing so they learn according to their availability,41 participants
of those programmes indicated that some of the sessions were too
long. It posed difficulties for participants to complete all of the modules
and effectivity learn while participating in virtual CR programmes.43

PowerPoint presentation-based virtual programmes may also
pose barriers to virtual learning and participation in CR. Some partici-
pants identified that, because of its mode of delivery, presenters are
sometimes unable to adjust their presentation styles based on audi-
ence gestural feedback (i.e. slow presentation speed), which impacts
participant’s ability to learn.39

423Barriers and facilitators to virtual education in CR
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..Technology (TDF’s determinant: environmental context and resources)
Technology emerged as a barrier in two studies.36,37 This was mostly
associated with lack of access to an internet-connected com-
puter,36,37 use of non-user-friendly technology—i.e. PATHway sys-
tem, that contains ‘too many complicated features’,36,37 poor
performance of the equipment used for virtual education—technical
issues such as audiovisual and connectivity difficulties,37 and lack of
knowledge and computer literacy—individuals identified that some-
times the programme was too complicated for someone that ‘Have
never used a computer’ which makes them choose not to utilize the
technology (i.e. websites) while participating in the CR programme.37

Although technology was considered accessible by the large major-
ity of the individuals participating in virtual education, one study indi-
cated that older individuals might be more reluctant to make lifestyle

changes and perhaps focus less on addressing health issues due to bar-
riers to the accessibility of virtual education programmes.41

Social support (TDF’s determinant: social influences)
Social support emerged as a barrier to virtual learning in one study.42

Although it was recognized as a facilitator, some individuals also indi-
cated that there was a lack of interaction in virtual interventions,
which can negatively impact the support received by others. For
them, having in-person contact with other CR participants would
help the exchange of views and experiences between patients about
topics related to CVD or lifestyle changes.42 For those individuals,
virtual educational sessions delivered in CR seemed to not build the
same level of connectivity and interaction as observed with in-person
sessions.42

Figure 2 Emerged themes and quotes based on Theoretical Domains Framework’s determinants.

425Barriers and facilitators to virtual education in CR
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Discussion

This systematic review investigated barriers and facilitators affecting
virtual education learning and participation in CR as identified in 12
qualitative studies from 11 high-income countries (in one study the
country was not described), totalling 296 patients. The most com-
mon facilitator was accessibility, followed by empowerment, technol-
ogy, and social support. Format of the delivered material was the
most common barrier. Technology and social support also emerged
as barriers to virtual education learning and participation. This review
is the first, to our knowledge, to provide a synthesis of qualitative
studies that identify barriers and facilitators to virtual learning in CR.
Those barriers and facilitators were embedded into the following
TDF determinants: skills, beliefs about capabilities, environmental
context and resources, social influences, and behaviour regulation.
Overall, few studies provided detailed information on how virtual
education is delivered within CR programmes, which makes it difficult
to better understand barriers and facilitators for specific modes of
delivery. Furthermore, none of the studies included in this systematic
review was developed in low- and middle-income countries, so our
results cannot be extrapolated to that population.

One of our main findings of this review is related to different per-
ceptions regarding technology that influence virtual education learn-
ing and participation in CR programmes. Lack of computer literacy
and knowledge are highlighted as barriers not only for virtual educa-
tion learning but also to participation in CR programmes in gen-
eral.36,37 An older age seems to be a key contributor to this fact.
Patients in older age groups have limitations in using technology as a
means of receiving health care (e.g. due to low computer literacy or
vision and hearing problems), with some of them noting a lack of
interest and others finding it burdensome.47 These individuals require
more technical assistance to participate in virtual programmes and to
overcome inhibiting factors for rehabilitation.44

Usability tests can help overcome factors associated with com-
puter literacy and preferences for formats of the delivered material,
as well as help to improve outcomes associated with virtual learning
for older individuals.43,45 Studies have suggested that the easier or
simpler the technology, the higher the acceptance and willingness to
learn and get familiar with different types of digital intervention.48,49

In this systematic review, the use of animation tools and websites
that were easy and simple to navigate facilitated the learning process
in CR programmes.43,45 Lack of internet connectivity or technical
equipment such as access to a computer, smartphones or other tech-
nology devices may also be considered as barriers to be addressed
while considering virtual education delivery in CR programmes.50

Studies have shown that virtual education can improve patients’
understanding of their disease, motivate behaviour change, and im-
prove self-management.35,51 Individuals participating in the studies
included in this systematic review identified that technology helped
them take control of the rehabilitation process, increase their self-
confidence and become actively involved in the management of their
care.35,36 Those factors are represented as patient empowerment
and are largely influenced by knowledge acquisition and participation
in decision-making.52 Patient empowerment enhances communica-
tion between patients and health care professionals, improves adher-
ence to treatment and self-care and leads to better health outcomes
including reduction of stress and anxiety.41,52–54

Several studies have reported timing and geographical barriers to
patient participation in onsite CR programmes, including lack of
transportation, travel time, scheduling, and commitments associated
with returning to work.55 More recently, public health policies devel-
oped to avoid the spread of the SARS-CoV-2 pandemic, such as
physical social distancing, are also creating challenges for patient par-
ticipation in onsite CR programmes.6,7 As previously described, many
CR programmes are closed due to the pandemic.6,7 Those who
remained opened had to find different ways to provide rehabilitation
care other than in-person. Virtual education emerged as a solution to
overcome barriers associated with those restrictions. In addition, vir-
tual rehabilitation might also help address timing and geographical
barriers, as patients can participate in CR programmes from the com-
fort of their home, and better accommodate the timing of their
participation.49

Cardiovascular disease patients have a need to connect with
others living with the same condition.56 They use these interactions
to understand how to live with a cardiovascular condition, to validate
their assumptions about self-care, and to obtain emotional support.56

Several studies have shown that peer, family, and institutional support
help increase completion rates in CR programmes, optimize know-
ledge and lifestyle behavioural changes57,58 and improve the success
of virtual education strategies.59 Although some participants still iden-
tify lack of in-person interaction as a barrier to virtual education
learning and participation, others identify digital interventions as an
easy way to connect with others with similar health conditions as
well as with health care professionals that assist with the management
of their health care.49 The peer support provided by virtual interven-
tions was helpful during the pandemic time when social distancing
was highly reinforced. In addition, partnerships between care manag-
ers (specially trained nurses) and doctors in the management of
patients with CVD has also been shown as an effective way to socially
support patients and help them to make lifestyle changes, monitoring
their conditions, and providing the necessary information and advice
to promote patient empowerment, enhance self-management skills,
and achieve better compliance with care recommendations,60 espe-
cially in delicate circumstances like the SARS-CoV-2 pandemic.61

Format of the delivered material that emerged as a theme in this
systematic review.36,39,41 The literature suggested that personal pref-
erences must be taken into consideration in all types of education
programmes—including virtual ones—as it can also influence the ac-
quisition of knowledge as well as patients’ adherence and completion
of CR programmes.62–64 However, little is known about patients’
preferred learning models in CR programmes. Studies included in
this review show that participants experienced challenges in learning
while attending long virtual sessions, or receiving education by
PowerPoint presentations when the presenter cannot gather gestural
feedback from the audience.39,40

Within the list of themes that emerged from this systematic review
as facilitators and barriers to virtual education in CR, two of them
(named social support and technology) were considered both (i.e. a
facilitator and a barrier). While some participants see virtual sessions
as a way to communicate and engage with peers, others are not able
to connect virtually and need in-person contact and support. In add-
ition, while technology makes it more accessible to some, it also cre-
ates a barrier for others. It is important for healthcare professionals

426 L.M. Vanzella et al.



..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.
to clearly understand how their patients feel about the use of tech-
nology to treat them, in order to emphasize the facilitators and min-
imize or eliminate the barriers to ensure the delivery of effective
virtual education to their patients. Future work should focus on what
patients’ characteristics can influence these views.

We acknowledge that results from this review should be inter-
preted with caution. First, results cannot be generalizable to all CVD
patients; it is likely more socio-economically advantaged, healthier
patients are accessing CR virtually, including the fact that studies
were developed in high-income countries. Second, most of the stud-
ies showed barriers and facilitators to virtual learning without provid-
ing details about the intervention, which makes it difficult to
understand how care was delivered and how to address these fac-
tors. There is a need for a better understanding of how virtual learn-
ing is delivered in low- and middle-income countries as well as the
barriers and facilitators identified by healthcare providers in deliver-
ing these interventions to patients.

Some recommendations to improve virtual education strategies in
CR programmes can be extracted from our results, including the im-
plementation of user-friendly websites and platforms that allow
patient-patient and patient-health care provider interactions45,46;
avoidance of long sessions or PowerPoint presentations when the
speaker cannot gather feedback from the audience39,40; provision of
initial training and technology support to help address lack of technol-
ogy literacy and knowledge45,46; and creation of strategies to focus
on patient empowerment during virtual learning (e.g. delegating
responsibilities to behaviour change while educating), to assist indi-
viduals in becoming self-aware of their needs and barriers to change
their lifestyle, manage their illness, and use resources to solve prob-
lems in their daily lives.65

In conclusion, this was the first study to critically appraised and syn-
thesized the qualitative literature on patients’ barriers and facilitators
to virtual education learning and participation in CR. Overall, 12
qualitative studies were found addressing five major barriers and facil-
itators, including technology, empowerment, accessibility, social sup-
port, and format of the delivered material. The lack of studies
identifying these aspects in low- and middle-income countries (where
CR access is lower overall), as well as in overall countries during the
pandemic underscore a research gap. Future studies aimed to ad-
dress those gaps are needed.

Supplementary material

Supplementary material is available at European Journal of
Cardiovascular Nursing online.
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