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Abstract 

Background Participation in cardiac rehabilitation in patients with coronary artery disease (CAD) remains underu-
tilised. Digital educational programmes, as part of cardiac rehabilitation, are emerging as a means of increasing 
accessibility, but healthcare professionals’ perceptions of implementing and using these programmes are not known. 
The aim of the study was therefore to explore healthcare professionals ̓ perceptions and experiences of implementing 
and using a digital patient educational programme (DPE) as part of cardiac rehabilitation after acute CAD.

Methods Individual semi-structured interviews were performed with 12 nurses and physiotherapists, ten women 
with a median age of 49.5 (min 37- max 59) years, with experience of using the DPE as part of a phase II cardiac 
rehabilitation programme in Region Västra Götaland, Sweden. The interviews were transcribed verbatim and analysed 
with inductive content analysis according to Graneheim and Lundman.

Results An overall theme was identified throughout the unit of analysis: “Digital patient education – a complement 
yet not a replacement”. Within this theme, three main categories were identified: “Finding ways that make implemen-
tation work”, “Accessibility to information for confident and involved patients” and “Reaching one another in a digital 
world”. Each main category contains a number of sub-categories.

Conclusions This study adds new knowledge on healthcare professionals’ perceptions of a digital patient educa-
tional programme as a valuable and accessible alternative to centre-based education programmes as part of cardiac 
rehabilitation for patients with CAD. The participants highlighted the factors necessary for a successful implementa-
tion, such as support through the process and sufficient time from the employer to learn the system and to cre-
ate new routines in daily practice. Future research is needed to further understand the impact of digital education 
systems in the secondary prevention of CAD. Ultimately, hybrid models, where the choice of delivery depends 
on the preferences of the individual patient, would be the optimal model of care for the future.
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Introduction
Coronary artery disease (CAD) is the leading cause of 
death globally [1]. While early mortality after acute CAD 
has declined in recent years, there is still a great need 
for the implementation of secondary preventive strate-
gies to improve the long-term prognosis [2, 3]. Second-
ary prevention provided through comprehensive cardiac 
rehabilitation programmes is essential to reduce the risk 
of recurrent cardiovascular events and all-cause mortal-
ity and to improve psychosocial well-being [4]. Participa-
tion in cardiac rehabilitation has therefore received the 
highest class of recommendation and level of evidence in 
European guidelines and should be offered to all patients 
with CAD [5]. Multidisciplinary cardiac rehabilitation is 
a complex intervention entailing the optimal use of car-
dio-protective medication, exercise training, behavioural 
modification, patient education, and psychosocial coun-
selling [6].

Patient education programmes are designed to allow 
people with chronic conditions to play an active part 
in managing their own condition to promote self-care 
behaviour and risk factor modification with the aim of 
improving health outcomes [7, 8]. Educational inter-
ventions in cardiac rehabilitation have been shown to 
improve self-reported health behaviours, disease-related 
knowledge and health-related quality of life and to reduce 
anxiety and depression in patients with CAD [9–11] but 
with no clear effects on mortality and hospitalisations [9].

In spite of their established positive effects, centre-
based cardiac rehabilitation programmes remain under-
used in patients with CAD, in Sweden [12] and beyond 
[13], which limits the effectiveness of the intervention. 
Barriers to attendance at cardiac rehabilitation are com-
monly defined as a long distance to hospital, transporta-
tion issues and a lack of referral [14, 15]. These challenges 
reinforce the need to develop alternative modes of car-
diac rehabilitation programmes. Digital delivery mod-
els are increasingly being suggested as alternatives or 
adjuncts to centre-based cardiac rehabilitation pro-
grammes to increase accessibility, with initial evidence 
demonstrating similar improvements in physical func-
tion, health-related quality of life and cardiovascular risk 
factors [16, 17]. A systematic review showed that web-
based patient educational programmes comprising sec-
ondary prevention components had a significant effect 
on modifiable risk factors and psychosocial outcomes 
in patients with CAD [18]. Comparisons across studies 
highlight large variability in digital cardiac rehabilita-
tion programme components, different modes of delivery 
and various outcomes and, as such, high-quality studies 
assessing the effects of digital patient educational pro-
grammes are still needed [16–18].

The implementation of digital interventions in clinical 
practice is not without its challenges and depends, among 
other things, on patients’ perceived usability, utility, and 
acceptance of the digital system [19, 20]. In addition, 
external factors, such as the process of system imple-
mentation and technology self-efficacy and training, may 
influence system utility and usability. Health literacy can 
be defined as “the degree to which individuals are able to 
access and process basic health information and services 
and thereby participate in health-related decisions” [21]. 
Only a few studies so far have aimed to address the digi-
tal health literacy skills needed by patients in an e-health 
context [18, 20]. To be able to describe and identify dif-
ferent barriers and facilitators, the use of a determinant 
framework may enable the implementation process [22]. 
Frederix et  al. [23] have highlighted potential health-
care professional barriers to digital health deployment, 
such as infrastructure, incentives, clarity in regulations, 
knowledge, and training in digital tools. To date, the per-
ceptions of implementing and using digital patient edu-
cational programmes as part of cardiac rehabilitation 
by healthcare professionals are not well known. This is 
important, as the effectiveness and success of implement-
ing digital interventions in clinical practice will most 
likely depend on healthcare professionals ̓ attitudes to 
and perceptions of the digital system.

The aim of the study was therefore to explore health-
care professionals’ perceptions and experiences of 
implementing and using a digital patient educational 
programme (DPE) as part of cardiac rehabilitation after 
acute CAD. An increased understanding of the role of 
these factors will help in the development of digital car-
diac rehabilitation programmes to improve the health 
and well-being of patients with cardiovascular disease.

Methods
Design
This is a qualitative study with individual semi-struc-
tured interviews, analysed using inductive qualitative 
content analysis according to Graneheim and Lundman 
[24]. One theoretical assumption for qualitative con-
tent analysis according to Graneheim and Lundman is 
that reality can be interpreted in numerous ways and 
that understanding depends on subjective interpretation 
[24]. The inductive approach used in the present study 
means that the analysis is data-driven and characterised 
by the search for patterns within the text [25]. Another 
theoretical assumption for qualitative content analysis 
is made in relation to communication theory, where the 
theory states that human communication is based on the 
fact that ‘one cannot communicate’. This means that all 
texts based on interviews are shaped within interaction 
between the researcher and participants which could 
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be considered as a communication act [24]. Since the 
aspect of interpretation always involves multiple mean-
ings the researcher’s interpretation is influenced by 
pre-understanding. This makes the question of qualifi-
cations, training, and experiences within the researcher 
important [24].

Participants
The participants were recruited from six sites at five dif-
ferent hospitals that had been part of the implementation 
process of DPE in Region Västra Götaland in Sweden. 
Four of the hospitals were county hospitals and one was 
a university hospital. The inclusion criteria were health-
care professionals who were posted as users of the DPE 
and who had experience of working with the DPE. The 
recruitment was executed purposively regarding profes-
sion, age, and gender, seeking the broadest possible col-
lection of perspectives according to the chosen method 
of qualitative content analysis.

Setting
This study was conducted during phase II cardiac reha-
bilitation. Patients with CAD in Sweden are offered a 
centre-based educational programme as a standard com-
ponent of the comprehensive cardiac rehabilitation pro-
gramme, usually initiated soon after hospital discharge. 
Patients receive information about the centre-based edu-
cational programme and the DPE from a physiotherapist 
during their hospital admission and the information is 
routinely followed-up in the outpatient clinic after a few 
weeks by a cardiac nurse specialist. The DPE was devel-
oped in collaboration with 1177, the Swedish national 
platform for healthcare information and e-services, as 
an alternative or adjunct to the usual centre-based edu-
cational programme. During the planning phase, the 
emphasis focused on identifying barriers or facilitators 
within different parts of the implementation process; the 
healthcare professionals, the patients, the context where 
the DPE was going to be implemented and the strate-
gies that should be used to reach out optimally with the 
new system [22]. The DPE was launched in March 2020 
and, during the pandemic when the centre-based edu-
cational programme was put on hold, the DPE was the 
only available alternative. Both programmes cover similar 
core content targeting the secondary prevention of CAD, 
including information on the disease and treatment, risk 
factors, lifestyle habits such as physical activity and exer-
cise, healthy food choices, smoking cessation and alco-
hol use, medications, and emotional responses. The DPE 
consists of 13 modules covering texts, illustrations, and 
short video clips. There are also interactive functionali-
ties with opportunities for patients and healthcare pro-
fessionals to send messages and for patients to fill in a 

questionnaire (Alcohol Use Disorders Identification Test, 
AUDIT) where the results are shared with the health-
care professionals in the DPE. All the information in the 
DPE is only available in Swedish and taking part in the 
DPE requires patients to have access to and basic skills in 
computer and internet use. Patients are also required to 
have digital identification to log on to the 1177 platform.

Procedure
The participants were initially contacted via e-mail with 
written information about the study. A few days later, 
they were contacted by telephone by author JD. During 
this conversation, information about the study was given, 
as well as providing an opportunity for the healthcare 
professionals to ask questions about the study. Written 
consent was obtained before participation. Recruitment 
and interviews were conducted between August 2022 
and November 2022.

A semi-structured interview guide, developed by 
authors MB and JD, consisting of open questions, was 
used during the interviews to capture different perspec-
tives of perceptions and experiences of both the imple-
mentation process as well as working with DPE, all in line 
with the aim of the study, see Appendix. The interview 
guide was based both on the researchers´ experiences 
and on the literature in the field [9, 18, 20–23]. The inter-
views were conducted by author JD and performed as 
digital Zoom® meetings and no one else was present. JD 
presented herself to the participants as a researcher and 
physiotherapist but with no connection to cardiac care. 
One pilot interview was performed to test the interview 
guide. No changes were needed, and the pilot inter-
view was included in the analysis. The interviews were 
recorded in Zoom® and lasted 30  min as the median 
(min 25 and max 45 min). No field notes were taken, and 
no repeat interviews were carried out. The sound files 
were used as a unit of analysis after verbatim transcrip-
tion. The transcripts were not returned to participants 
for comment, correction, or feedback of the findings. 
The sample size in a qualitative study depends on the 
quality and richness of the data and it is not possible to 
propose a specific number of interviews [25, 26]. In this 
study, all interviews were performed before commencing 
the analysis process. After completing twelve interviews 
no new topics appeared in the unit of analysis, hence a 
decision was made by the authors not to include further 
participants.

The study was approved by the Swedish Ethical Review 
Board (registration number 2022–01783-01).

Data analysis
The results were analysed using qualitative content analysis 
according to Graneheim and Lundman [24]. The analysis 
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followed the guidelines of Malterud [27] and Consolidated 
criteria for reporting qualitative research (COREQ): a 
32-item checklist for interviews and focus groups [28].

The interviews were listened to and read several times 
to get a sense of the whole. Meaning units connected to 
the aim of the study were identified, condensed, and 
labelled with a code. The codes were then sorted into sub-
categories and categories depending on their similarities 
and differences. Throughout the analysis process, read-
ings of the unit of analysis at different levels were made 
to maintain a sense of the whole material. Both manifest 
and latent content were sought for in the unit of analy-
sis. Manifest content is close to data and latent content is 
abstract with a more interpretive meaning, all the above 
according to the method of Graneheim and Lundman [24]. 
Authors JD and MB conducted initial simultaneous analy-
ses of the interviews and discussed the results throughout 
the analysis process. To triangulate the results and ensure 
credibility, the preliminary subcategories and categories 
were discussed with the third author until consensus was 
reached. Finally, the underlying meaning in the catego-
ries was linked together to create a theme. All the authors 
are physiotherapists and women experienced in the field 
of qualitative research. MB has a pre-understanding of 
the subject through clinical experience with the DPE and 
patient group, while JD and CF have no pre-understanding 
of either the DPE or the secondary prevention of CAD.

Results
Twelve participants, ten women and two men, were 
included in the study. Thirteen eligible persons were 
asked to participate in the study, and they all agreed to 
participate. Due to technical problems with Zoom®, one 
interview was not recorded, leading to the exclusion of 
one participant. The participants were nurses and physi-
otherapists working in the field of phase II cardiac reha-
bilitation. All the participants had experience of using 
the DPE when it was initiated at their hospital in 2020 or 
early 2021 in Region Västra Götaland, Sweden. Demo-
graphic data for the participants are presented in Table 1.

An overall theme was identified throughout the unit 
of analysis: “Digital patient education – a complement 
yet not a replacement”. Within this theme, three main 
categories were identified: “Finding ways that makes 
implementation work”, “Accessibility to information 
for confident and involved patients” and “Reaching one 
another in a digital world”. Each main category contains a 
number of sub-categories, as shown in Fig. 1.

Digital patient education – a complement yet not a 
replacement
This overall theme describes perceptions of the 
DPE being regarded as a complementary source of 

information, enhancing the opportunity to reach out 
with information to patients. After taking on all the 
challenges of an implementation process, it was per-
ceived that giving patients access to both digital and 
centre-based education was an optimal way of increas-
ing availability to broad-based, well-founded informa-
tion. Patients obtaining information that enhanced 
their knowledge of their disease was seen as facilitating 
visits by giving patients and healthcare professionals 
common ground to stand on. Among the complemen-
tary qualities of the DPE, the advantages of having 
an up-to-date digital solution that is easy to use were 
raised as positive, as well as the opportunity to use the 
DPE as a pedagogic tool. Healthcare professionals said 
that the opportunity to reach more patients, with the 
aim of facilitating the lifestyle changes necessary for 
secondary prevention, could increase by using a DPE. 
The challenges that were acknowledged were difficul-
ties reaching one another in healthcare through digital 
solutions.

Finding ways that make implementation work
In this main category, the participants described tak-
ing on the work of an implementation process during 
a pandemic. Both internal and external facilitators, as 
well as challenges to this process, were described. Vari-
ous influencing factors, such as a positive attitude to 
and motivation towards trying out a new digital patient 
educational programme, were raised by the partici-
pants. This main category comprises the sub-catego-
ries: “Support through the implementation process”, 
“Creating new routines for a novel digital system”, “Usa-
bility of the system” and “Pragmatic use and perceived 
workload”.

Support through the implementation process
To be able to work efficiently, the participants described a 
need for support and guidance of external support when 
initiating the implementation process. They were con-
tent with the introductory information they received that 

Table 1 Demographic data of the included participants, N = 12

N or median (min–max), DPE Digital patient educational programme

Female / Male (n) 10/2

Age, years 49.5 (37–59)

Profession

 Nurses (n) 5

 Physiotherapists (n) 7

Professional experience, years 18 (8–30)

Professional experience working in cardiac care, years 12 (5–30)

Time working with DPE, months 24 (14–48)
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contained both views of the entire DPE system and dis-
cussions about the implementation process. The oppor-
tunity to receive rapid support when needed was valued, 
as well as the work manual that was introduced during 
the process. However, the perception of not needing any 
support was also raised and it was explained that col-
leagues helped and learned from one another during the 
implementation process.

“It is our work culture that, when we are going to 
implement something, everyone who works with it 
should be given as much information as possible. We 
do it as equally as possible and as efficiently as pos-
sible. I can’t concretely say that we had three meet-
ings on Wednesdays at 11, but my experience is that 
everyone has felt as well informed as possible.”

Participant 12

Additionally, participants perceived that the head of 
the department could influence the implementation pro-
cess. Heads with a positive attitude towards the DPE were 
regarded as encouraging, together with the opportunity 
to be given time for implementation. However, most par-
ticipants’ heads of department were not involved practi-
cally in the implementation process.

“We were quite alone, it was really just us… who had 
to arrange it ourselves… we have our heads and we 
have things like that, but, no… they probably weren’t 
that involved in it, we are on our own.”

Participant 9

After having used the programme for some time, the 
participants expressed a wish for briefings like the ones 
during the initial implementation process. This was due to 
new questions arising during the everyday use of the DPE.

Creating new routines for a novel digital system
In addition to external support, the participants described 
a need to solve inner obstacles and to invent new working 
routines to be able to get the DPE up and running in daily 
practice. Even though feelings of uncertainty towards and 
worry about the system were initially present, they said 
that they became accustomed over time.

“So when you get the hang of it, I don’t think it’s a 
problem, but everything has teething trouble, but 
that’s because we’re not used to it, so, when you get 
used to it, it’s business as usual.”

Participant 5

Fig. 1 An overview of the overall theme, main categories and sub-categories
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During the implementation process, the participants 
encountered obstacles within the system, but they said 
that these questions were resolved along the way by the 
healthcare professionals themselves. The participants 
also said that not having full knowledge of the system and 
its functions could be an obstacle to creating new rou-
tines, as knowledge needed to be obtained before it was 
possible to create a solution. Having to create new rou-
tines without designated time for it was mentioned as a 
disadvantage.

“It was a bit like that at the beginning... it was dur-
ing a slightly more demanding period, and we didn’t 
have enough staff down here and you had to cover 
gaps more or less everywhere, so it was something 
that we had to do in the middle of… it was a little 
back and forth.”

Participant 1

Usability of the system
An overall perception among the participants was that a 
digital system should be easy to use. The participants said 
that the DPE did not require a specialised knowledge of 
digital systems and IT solutions which enhanced usability.

“ It’s not that I need to have any special skills, I don’t 
think so... you don’t need to be an IT hacker for that."

Participant 7

They said that the easiest way to learn to use the system 
was starting to use it and, through this experience, they 
learned to work efficiently within it.

“ I think we got to try it, but then maybe I haven’t 
absorbed it 100%, but I’ve probably tried and tested 
my way forward. I’m probably more like that rather 
than sitting and reading the manual, but it’s probably 
more of a personality trait, clicking and testing, and, if 
it doesn’t work, I go to the written description.”

Participant 6

Descriptions of the DPE being easy to use in daily life 
and the different functions in the system being clear and 
comprehensible were given. However, perceptions of the 
system looking old fashioned and being unclear regard-
ing how to find functions and facts about the patients 
were also mentioned.

Pragmatic use and perceived workload
The participants described choosing the pragmatic use of 
the functions in the system that suited their organisation. 
Time and resources decided which functions to activate 

in the DPE. The use of the interactive questionnaires 
was one example that participants regarded as too time 
consuming. However, it was felt that secondary preven-
tion could be further improved through the DPE if all the 
functions in it were utilised optimally.

“The way I work, I probably work as simply as possible 
with it, if you like... then, whether it’s right or wrong, I 
don’t know, but I think it’s better than nothing.”

Participant 1

Descriptions of the workload accumulated by the DPE 
varied. On the one hand, the DPE was regarded as easy 
to administer compared with the centre-based educa-
tional programme, which required the booking of lecture 
halls and the co-ordination of the healthcare profes-
sionals’ lectures. On the other hand, using yet another 
system to communicate with patients, as well as other 
duties associated with it, was described as stressful. Dur-
ing the pandemic, the DPE was seen to facilitate work, as 
the centre-based education could not be run. However, 
currently in daily practice, the use of two different edu-
cational patient programmes has increased the partici-
pants’ workload.

“It can easily become like that that when there is a 
new element to be introduced. Now…we´ve had it 
for a while but still it´s one, one step, an extra step. 
You still have to log in to another system and add the 
patient even if it´s not that time-consuming, but it 
has to be done anyway.”

Participant 6

Accessibility to information for confident and involved 
patients
This main category contains perceptions of the impact 
of using a digital educational programme. Thoughts 
on what it implies for patients and healthcare profes-
sionals but also for secondary prevention after CAD 
overall were expressed. Using the DPE pedagogically 
was acknowledged as important in order to be able to 
increase accessibility to information, as well as learning 
opportunities for the patients. This category comprises 
the sub-categories: “The availability of information and 
the patient’s freedom of choice”, “Knowledge among 
patients facilitates the cardiac rehabilitation process” 
and “Pedagogic use and evaluation”.

The availability of information and the patient’s freedom 
of choice
The participants acknowledged the DPE as a way for 
patients to achieve access to information which could 



Page 7 of 12Danielsbacka et al. BMC Health Services Research         (2023) 23:1017  

also increase learning about their disease. Having access 
to the DPE early in the rehabilitation process and for a 
whole year, the opportunity to repeat information and the 
flexibility of time and location for use were all acknowl-
edged as facilitators in this area.

“Availability, you don’t need an appointment, you 
can choose when, where and how you want to take 
part in this, it can be on the bus home, so accessi-
bility and freedom of choice both in such practical 
things and when it comes to time and place, together 
with the fact that everyone enjoys coming to a physi-
cal gathering.”

Participant 12

Moreover, the opportunity for patients to choose 
the length of each session in the DPE was described as 
positive.

“…then there are those who only look through it once 
and then they think ‘but now I can do this, now I’ve 
looked through it’, while some look backwards and 
forwards, but we are different people when it comes 
to how much you want to know and how much you 
think you need to know and so on.”

Participant 1

Access to reviewed information presented in one 
place was seen to reduce the patients’ need to search for 
adequate information elsewhere. Perceptions that the 
patients themselves have a responsibility to enter the 
DPE to access the information were expressed; health-
care professionals can motivate patients, but it is the 
patient’s choice to use the resources for information. One 
disadvantage that was raised was that the DPE is only 
presented in Swedish, which could lead to inequality for 
patients not having Swedish as their native language.

Knowledge among patients facilitates the cardiac 
rehabilitation process
The participants´ expressed that patients who had 
accessed the DPE before a follow-up visit at the car-
diac rehabilitation unit could be more involved during 
the visit. When the patients were well informed by tak-
ing part of the domains in the DPE, it gave them and the 
participants common ground to build on. The percep-
tion was also that commonly asked questions had often 
already been answered though the DPE, leaving room 
for deeper discussions with the patient and their rela-
tives. The participants perceptions were that a greater 
degree of knowledge among the patients resulted in the 
patients being more secure in terms of their diagnosis 

and possibly more compliant with treatment routines. 
The feeling was also that patients that had utilised the 
DPE did not contact healthcare as much as patients with-
out access to the DPE.

“It’s a health benefit, it’s really a benefit for them 
to become experts on their own disease, the more 
knowledge and the safer you are as a patient and 
know what to do and how you can take preventive 
action, it’s only positive. It also makes my job easier, 
of course, so there are a lot of benefits.”

Participant 9

Pedagogic use and evaluation
The use of the DPE as a pedagogic tool during visits was 
acknowledged. By accessing the DPE together with the 
patient during visits, questions about content or how to 
use the DPE could be straightened out. However, the par-
ticipants requested a deeper pedagogic idea of how to use 
the DPE.

“Then it’s clear that, if you think that it just hap-
pened in the introduction, that we started handing 
it out and thought “wow, we have this and we can 
hand it out to the patients”, we didn’t have it, we 
haven’t had anything pedagogic to explain how we 
can use it in a pedagogically effective way.”

Participant 8

Evaluation of the programme was considered impor-
tant to the participants. The need for the continuous 
revision of the content of the DPE was considered neces-
sary to keep the information correct and up to date.

“Not to think that it’s an education and it’s fixed and 
finished, because we don’t do that with the physi-
cal one either, it’s also one, still a kind of continuous 
revision. New research findings, that’s one thing, but 
also the way society looks in general.”

Participant 12

A pedagogic challenge when presenting the DPE to 
patients was the participants’ own preconceptions of 
it versus a centre-based patient education. If patients 
have thoughts that the DPE is a less worthy alternative 
than a centre-based resource, these thoughts needed 
to be restrained when trying to motivate patients to 
use the DPE. In addition, participants highlighted the 
importance of comparing the DPE and the centre-based 
educational programme in terms of patient secondary 
preventive goal fulfilment.
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Reaching one another in a digital world
This main category raises perceptions of digital communi-
cation in the whole of society and how it influences car-
diac rehabilitation. Being part of this digitalisation process 
influences communication, which leads to different chal-
lenges in daily practice. Having digital solutions for com-
munication was regarded as both positive and negative. 
Challenges regarding how to reach as many patients as 
possible were raised, as well as thoughts of inequality due 
to differences in access to digital equipment for communi-
cation. This category comprises the subcategories: “Social 
interaction and communication” and “Digitalisation in 
society influences secondary prevention”.

Social interaction and communication
One limitation regarding a digital educational pro-
gramme perceived by the participants was the lack of 
social interaction, between both patients and healthcare 
professionals and patient peers. In centre-based educa-
tion, the social interaction between patients was per-
ceived to create a feeling of connection and security.

“But I think that the exchange and seeing that every-
one can be affected regardless of how you look, I think 
many people have felt that, perhaps, that’s the differ-
ence. Seeing a physical person and perhaps making 
contact with someone, it could be that you create social 
contacts that can strengthen your health in many ways, 
so perhaps many people miss it, that it’s nice to have it.”

Participant 9

“There are completely different questions when you 
are sitting with both the person giving the lecture and 
also other patients around. So it could be ‘yes, that 
specific question’ and now I’ll come up with another 
question. There will be a different interaction when 
you sit, it won’t be, even if you have the opportunity 
to send in a question, it won’t be the same at all.”

Participant 4

The loss of two-way communication when using the 
DPE made it more difficult for the participants to inter-
cept misunderstandings and to use their clinical intuition 
in terms of how the patient was actually feeling. However, 
they stated that this was possible to intercept on other vis-
its to the hospital during the cardiac rehabilitation process.

“This thing about reading information and perceiv-
ing it in your own way, yes, so that you don’t see how 
the patient reacts when they read the information.”

Participant 2

The function of answering patient questions using the 
message function in the DPE was perceived as positive and 
easy and, if needed, an opportunity to access a follow-up 
meeting. The need to give clear instructions to patients on 
which matters to address through the message function 
was raised. Messages on acute issues could be lost, as the 
message function was not supervised at all times.

Digitalisation in society influences secondary prevention
Being able to offer a digital solution for patient education 
felt professional and up to date, according to the partici-
pants. The perception that cardiac rehabilitation needs 
to keep up with the digitalisation process in society was 
raised. Descriptions of patients asking for digital alterna-
tives to be able to access information during centre-based 
education were given.

“ So, everything, or a lot of it, must be digitised, but 
now it is still important to keep up with those devel-
opments as well, I think. And many people ask for 
QR codes and say ‘can I read this somewhere else’ 
and so on... so it feels like this is something that is 
very much in keeping with the times.”

Participant 1

However, one concern was present among the par-
ticipants; having a DPE as the only option for patient 
education could lead to unequal opportunities for the 
patients to receive information on secondary prevention. 
Their perception was that some people, in particular the 
elderly, did not have the digital skills or equipment to be 
able to use a DPE. If secondary prevention only consists 
of digital resources, this could lead to exclusion.

“ It’s because not everyone is that digital, so the 
patients don’t, they don’t log in, well, either that they 
are unable to log in or that they don’t own a com-
puter, or a phone or something and are able to. So 
that’s it, they need this, and they need material, the 
technical stuff, to be able to log in and not everyone 
has it.”

Participant 10

The fact that some patients are not willing to use digital 
resources due to their suspicion about using their digital 
identifications was also described.

Discussion
This qualitative study provides new knowledge of health-
care professionals’ perceptions regarding the imple-
mentation process, as well as the use of a digital patient 
educational programme (DPE) for patients with CAD.
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The participants’ overall perception was that the DPE is 
a valuable complement to centre-based patient education. 
However, different perspectives of why the DPE should be 
regarded as an adjunct rather than replacing traditional 
patient education for these patients were highlighted. The 
participants expressed a concern that easily accessible infor-
mation retrieved by using the DPE would not compensate 
for the loss of social interaction and the two-way commu-
nication offered in a centre-based education programme. 
In a qualitative study on determinants of successful coach-
ing within eHealth, regarding lifestyle changes, Brandt et al. 
[29] found that it is important to establish a relationship 
with the patient before commencing the digital coaching. 
The health care professionals interviewed in the study found 
it essential to meet the patient before starting the eHealth 
solution and by using hybrid solutions, with both physical 
and digital meetings, the goals established were more likely 
to be fulfilled [29]. In the present study the participants per-
ceived it difficult to assess the patients´ well-being and level 
of psychological distress without the physical contact. The 
same difficulty is described previously in a study by Hel-
mark et al. [30], where cardiac nurses should assess patients 
with implanted cardioverter defibrillators digitally. The 
importance of designing a digital system to foster effective 
interactions between patients and healthcare professionals 
to improve health outcomes has previously been discussed 
[18]. Different viable tools, such as message functionalities 
and chat sessions, have been identified for this purpose. 
There is, however, a need further to elaborate whether social 
support offered digitally has the same effect on self-manage-
ment behaviour as traditional educational programmes.

Another challenge that was brought up by the partici-
pants was the potentially increased workload for healthcare 
professionals when offering both digital and centre-based 
patient educational programmes when cardiac rehabilita-
tion opened up after the Covid-19 pandemic, in terms of 
taking more time but also the challenge to have more simul-
taneous tasks. On the other hand, a study by Pena et al. [31] 
has demonstrated that providing digital patient education 
after cardiac surgery enhances patient engagement and sat-
isfaction and that patients feel more prepared when coming 
to out-patient follow-up visits at hospital. This can in turn 
positively impact healthcare professionals’ workload and 
increase person-centred care, as it allows the cardiac reha-
bilitation team to answer questions prepared by patients 
instead of delivering all the information. This aspect was 
also highlighted by the participants’ in the current study. 
However, not all patients that had access to the digital 
patient education system actually engaged with the plat-
form [31]. This also highlights the fact that, although a large 
amount of research is being conducted on the evaluation of 
new digital delivery systems in cardiac rehabilitation, they 
should not replace traditional centre-based care but instead 

supplement it [32]. This view is in line with the participants’ 
perceptions in the current study, as they felt it was impor-
tant to keep the traditional educational programme, as the 
DPE on its own was not considered sufficient. This recom-
mendation aligns with the recently published data from the 
SWEDEHEART annual report, showing that, among the 
patients that participated in an educational programme 
after a myocardial infarction in 2022, approximately half 
the patients chose to attend a DPE [33].

In the present study the participants perceived patients 
that had taken part of the DPE as more involved and 
more inclined to ask questions during visits. Health liter-
acy has been noticed as important for patients with car-
diac disease [21]. Dunn and Conard [34] have developed 
The Health Literacy Instructional Model where they 
point out necessities when working with digital tools and 
education for patients with cardiac disease. The model 
includes five domains of health literacy: knowledge, 
numeracy, navigation, communication, and decision 
making [34]. Knowledge is a basic prerequisite of being 
able to take part on decision making regarding one’s dis-
ease, and by offering different ways of assimilating knowl-
edge, it is possible to reach different patients [35].

A recently published systematic review revealed that tel-
ehealth interventions in the secondary prevention of CAD 
delivered alone or in combination with centre-based alter-
natives resulted in favourable changes, including improved 
smoking status and lipid profile [36]. Although the studies 
included in this systematic review assessed a broad per-
spective of core components of cardiac rehabilitation, we 
hypothesise that a DPE could be offered to patients who 
are unable to attend centre-based cardiac rehabilitation, or 
as an adjunct to cardiac rehabilitation, to increase accessi-
bility and flexibility in patient education after CAD. How-
ever, more research is still needed to evaluate the patient 
perspectives and effectiveness of a DPE in the secondary 
prevention of CAD. Ultimately, hybrid models of patient 
educational programmes, including both centre-based and 
digital components, where the choice of delivery depends 
on the preferences of the individual patient, would be the 
optimal model of care for the future [32].

As the DPE was launched in the early phase of the 
Covid-19 pandemic, the temporary shutdown of centre-
based cardiac rehabilitation services triggered the rapid, 
broad-based implementation of the DPE. Even though 
this process was faster than planned, the participants 
were dedicated to making the implementation work in 
order to be able to offer patients some education alter-
native during the Covid-19 pandemic. During the imple-
mentation process, the participants highlighted factors 
necessary for a successful implementation, such as sup-
port through the process and sufficient time from the 
employer to learn the system and to create new routines 
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in daily practice. These needs are in line with a study by 
Damschroder et  al. [37], which shows that several vari-
ables are important during an implementation process 
in healthcare, i.e. identifying outer and inner settings of 
the organisations involved in the process, revealing, for 
example, social, political, economic and cultural settings 
and contexts.

The willingness to take part actively in the implemen-
tation process has been found to be important, as the 
individuals involved within the organisation have differ-
ent individual, organisational, cultural, and professional 
ideas, as well as numerous norms, interests, and individ-
ual mindsets [37]. In the present study, all the hospitals 
were located in one region in Sweden and all the par-
ticipants were physiotherapists or nurses working in the 
field of cardiac rehabilitation, which could imply fairly 
common ground to stand on when the implementation 
of the DPE was initiated, possibly leading to an easier 
implementation process.

Lynch et  al. [38] have described the implementation 
process as being divided into three parts: before, during 
and after implementation, where different questions need 
to be raised in the different phases to develop the process 
and its results. After having evaluated the “after part” in 
the present study, with its rapid implementation process, 
the organisation around implementation was formalised 
and structured. For example, a website with manuals, 
instruction videos and other support was created to facil-
itate forthcoming implementation processes.

The participants raised concerns that using the DPE 
could eventually lead to inequality, as not all patients, 
particularly the elderly, had the opportunity to partici-
pate in a digital intervention. However, in a study includ-
ing more than 300 patients with cardiac disease (mean 
age of 61.7 ± 14.5 years), Buys et al. [39] showed that 91% 
of all participants regularly accessed the internet and that 
different choices of technology-based cardiac rehabilita-
tion appealed to different patients. The older patients in 
this study preferred web-based options rather than appli-
cations [39]. In spite of the potential of digital health sys-
tems to support the elderly, the most persistent barrier to 
digital health adoption is low socioeconomic status [23], 
which needs to be considered in the further implementa-
tion process of the DPE.

Another way to resolve the eventual lack of skills 
among patients could be to offer patients more education 
on how to use the DPE. This could be time consuming 
for the healthcare professionals; however, it could lead 
to more equal opportunities for patients to participate. 
The need to educate patients about digital healthcare has 
also been highlighted as a prerequisite by the European 
Society of Cardiology [23], as well as prioritising a user-
centred approach, taking the needs and preferences of 

patients into consideration in the development of digital 
systems. It is also recommended to develop specific train-
ing programmes for health care professionals to increase 
understanding of new service models resulting from digi-
tal care. Optimally these programmes should also sup-
port application and adoption of new digital health care 
[23].

This study has both strengths and limitations. In 
qualitative research, it is important to strive for trust-
worthiness, achieved through descriptions of the way 
the credibility, dependability and transferability of the 
research process and the results were strived for [24, 25]. 
The credibility of our results is enhanced by the fact that 
participants were recruited from five of six hospitals par-
ticipating in the study. Moreover, all the participants that 
were asked to participate accepted, thereby minimising 
the risk of selection bias. The variation among the partic-
ipants regarding, age, work experience and coming from 
different healthcare professions enhances the opportu-
nity to obtain a rich variation in perceptions and expe-
riences. Only two men were included in the study, but 
this reflects the gender distribution among cardiac reha-
bilitation staff at hospitals in Sweden. The analysis of the 
results was made by all three authors independently and 
also in collaboration, thereby reaching agreement on the 
final results. To enhance dependability, a semi-structured 
interview guide was used. This ensured that all the par-
ticipants were asked the same questions, even though all 
the participants had time to elaborate on each question. 
Furthermore, all the interviews were performed by the 
same interviewer (JD). The transferability of the results to 
other populations of healthcare professionals in cardiac 
rehabilitation has to be judged by the reader. However, 
the transparent descriptions of the setting, the par-
ticipants, the analysis process and also the use of direct 
quotes in the results section enhance transferability to 
other cardiac rehabilitation settings.

Conclusions
This study adds new knowledge of healthcare profes-
sionals’ perceptions of a digital patient educational 
programme as a valuable and flexible adjunct to cen-
tre-based educational programmes in the secondary 
prevention of CAD. Important factors for successful 
implementation were raised and included sufficient 
support, time to study the system and the creation of 
new routines. When implementing digital systems in 
healthcare, it is crucial to identify potential barriers 
and facilitators and carefully to plan and adjust the 
implementation process over time. Future research 
is needed further to understand the impact of digi-
tal education systems as part of cardiac rehabilitation 
programmes.
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