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ABSTRACT
Objective A prerequisite for patient- centredness in 
healthcare organisations is offering patients access to 
adequate health information, which fits their needs. A 
personalised digital care pathway (PDCP) is a tool that 
facilitates the provision of tailored and timely information. 
Despite its potential, barriers influence the implementation 
of digital tools in healthcare organisations. Therefore, we 
investigated the perceived barriers and facilitators for 
implementation of the PDCP among stakeholders.
Design A qualitative study was conducted to acquire 
insight into perceptions of the stakeholders involved in the 
implementation of a digital care pathway in three diverse 
patient groups.
Setting This study is part of the PDCP research project in 
a large academic hospital in the Netherlands.
Participants Purposive sampling was used to recruit 
internal stakeholders (eg, healthcare professionals, 
employees of the supporting departments) and external 
stakeholders (eg, employees of the external PDCP 
supplier). In addition, existing semistructured interviews 
with patients involved in pilot implementation (n=24) were 
used to verify the findings.
Results We conducted 25 semistructured interviews 
using the Consolidated Framework for Implementation 
Research. Content analyses yielded four themes: (1) 
stakeholders’ perceptions of the PDCP (eg, perceived 
usefulness); (2) characteristics of the individuals involved 
and the implementation process (eg, individuals express 
resistance to change); (3) organisational readiness 
(eg, lack of resources); and (4) collaboration within the 
organisation (eg, mutual communication, multidisciplinary 
codesign). The main barriers mentioned by patients were 
duration of first activation and necessity for up- to- date 
content. In addition, the most facilitating factor for patients 
was user- friendliness.
Conclusion Our findings emphasise the importance 
of gaining insights into the various perspectives of 
stakeholder groups, including patients, regarding the 
implementation of the PDCP. The perceived barriers 
and facilitators can be used to improve the PDCP 
implementation plan and tailor the development and 
improvement of other digital patient communication tools.

INTRODUCTION
In recent years, the emphasis on patient- 
centred care has increased in the Dutch 

healthcare system.1 Patient- centredness is a 
key element of high- quality care and entails 
collaboration between the healthcare profes-
sional (HCP), the patient and their families, 
in which the needs, values and preferences of 
patients are the focus of care.2 3 Patients no 
longer want to be passive recipients of care 
but increasingly want and need to proac-
tively manage their own health. They also 
wish to be empowered and involved in deci-
sion making that relates to their care, which 
can contribute to patient- centred care.4–9 To 
achieve this, it is important that HCPs and 
patients share the same information.10 11

To achieve patient- centred care including 
shared decision making, health informa-
tion should be tailored. Personalised health 
information includes details about the diag-
nosis and treatment options of the indi-
vidual and practical information about their 
care pathway.12 13 This concerns information 
about possible choices and the advantages 
and disadvantages of these choices, along 
with outcomes and uncertainties.8 13 14 Infor-
mation provision should match the patient’s 
wishes, needs and their ability to process 
information, which ensures a better experi-
ence for the patient.15 In addition, optimally 
dosing and timing the information provi-
sion is crucial to prevent patients from an 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This qualitative study took into account the diverse 
perspectives of all types of stakeholders.

 ⇒ A codesign approach was used to enhance success-
ful implementation.

 ⇒ Due to the COVID- 19 pandemic, interviews were 
conducted both digitally and physically.

 ⇒ Participants were recruited using snowball sampling 
techniques, which could have resulted in selection 
bias.

 ⇒ Since the interviews were conducted and analysed 
by multiple researchers, investigator triangulation 
was applied.
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information overload.7 15 16 Also, health literacy studies 
show that general health information is frequently not 
understood to a sufficient extent.17

Both patients and HCPs have expressed their willing-
ness to contribute to patient- centred care but often have 
insufficient knowledge on how to put this into practice.4 5 7 
Therefore, HCPs should be instructed on how to provide 
their patients with suitable information.7 18 Providing the 
HCP and patient with tools to improve information provi-
sion facilitates effective communication.4 11 A person-
alised digital care pathway is an example of a tool that 
facilitates HCPs and their patients in accessing adequate 
information.4 16 19 This can be described as a digital 
tool providing personalised dosed information and an 
overview of appointments for the coordination of care, 
tailored to a certain patient group, which leads to greater 
information symmetry between the HCP and patient.20

Despite the potential of digital care pathways, there 
appear to be barriers to the implementation of digital 
tools in healthcare organisations.11 21–24 An innovation 
that has been poorly implemented by HCPs may end up 
not being used in daily routines or used in the wrong way, 
which results in a low uptake by end users.24 25 Gathering 
information about the organisation, such as the context 
and responses to change before and during implemen-
tation, can determine the factors that affect implemen-
tation.25–27 All stakeholders act within their own contexts 
and expectations.28 Therefore, to implement a digital care 
pathway in practice, it is essential to explore the percep-
tions of all stakeholders involved including end users.29

Information about implementation is often expressed 
in barriers and facilitators.27 30 This information contrib-
utes to selecting tailored implementation strategies, 
which in turn can help overcome the hurdles of imple-
mentation.27 31 As example, previous studies have shown 
that low health literacy and inadequate staffing were 
barriers to the implementation of digital tools. However, 
the perceived usefulness of an intervention and good 
multidisciplinary communication were identified as facil-
itating for implementation.3 19 32 However, some of these 
studies mainly focused on implementation in one specific 
patient group and the perceived barriers and facilitators 
from an organisational perspective. As a result, there is 
a lack of insight into the hospital- wide embedding in 
diverse patient groups and visions of all the different 
stakeholders involved, including end users. Therefore, 
the aim of this study was to identify the perceived facil-
itators and barriers among various internal and external 
stakeholders (ie, patients, healthcare professionals, non- 
medical professionals and external supplier) regarding 
the implementation of personalised digital care pathways 
within a large academic hospital.

METHODS
Study design
A qualitative study was conducted to acquire insight 
into perceptions of the stakeholders involved in the 

implementation of a digital care pathway in three diverse 
patient groups.

Context and setting
This study is part of the ‘Personalised Digital Care 
Pathway’ (PDCP) research project. As basis for initi-
ating this patient- centred project, we used previous 
patient- reported experience measurements and patient 
participation sessions during the start of the value- based 
healthcare (VBHC) programme at Amsterdam UMC, 
a large academic hospital in Amsterdam, the Nether-
lands.33 Patients indicated that information was outdated 
and not easily accessible. This was mentioned among all 
three selected patient groups, all of them were part of the 
VBHC programme. Furthermore, they experienced a low 
level of self- management with regard to their care . Devel-
opment and subsequent implementation of a PDCP was 
anticipated to remedy these shortcomings. The project 
included two phases:
1. Adaptive development including pilot implemen-

tation, based on experience- based codesign (out of 
scope in this study). PDCPs were created in close col-
laboration with: (1) patients with excessive scars (scar 
clinic), (2) cleft lip and/or palate (cleft care) and (3) 
people who experience gender dysphoria (gender 
care) and their healthcare professionals, communica-
tion advisors and the eHealth team of our electronic 
health record service centre (EvA- SC).

2. Evaluation of implementation in practice of the PDCPs 
at Amsterdam UMC for the three patient groups as de-
scribed previously.

We conducted this qualitative study at the end of phase 1.

Personalised digital care pathway
In this study, we define a PDCP as a digital tool that 
provides patients and their healthcare professionals 
an overview of a personal care pathway, with adequate 
and dosed information at appropriate time points. An 
example is shown in figure 1 (web and mobile version). In 
this customised tool, relevant content will become avail-
able gradually to end users as the care pathway progresses 
over time, including appointments and practical informa-
tion. Patients can access the PDCP tool after a two- factor 
authentication via an app or as a web- based tool.34 Access 
is given after their first intake to the hospital, and after the 
initial authentication, patients and/or parents can enter 
the tool at any time. Healthcare professionals have access 
to the patients’ PDCP via the electronic health record 
(EHR). The IT system used for this project was developed 
by an external supplier (Soulve Innovations).35

Study participants
Stakeholders were recruited by purposive sampling. To 
identify further relevant stakeholders, we used snowball 
sampling.36 Internal stakeholders were healthcare profes-
sionals of the medical specialties involved (plastic surgery, 
otorhinolaryngology, psychology and gynaecology) 
and employees of the supporting departments, divided 
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into managers and team members. Employees of the 
external supplier participated as external stakeholders. 
All stakeholders were contacted through email. Once the 
stakeholder had agreed to participate, an interview was 
scheduled, digitally via Microsoft Teams or on location. 
Informed consent was signed after the participant was 
informed about the purpose of the study. Verbal consent 
for audio recording was obtained from every participant.

Theoretical framework
We used the Consolidated Framework for Implementation 
Research (CFIR), as this framework can help to explain why 
implementation of the PDCP may or may not be successful.37 
It provides a practical guide for evaluating perceived facilita-
tors and barriers. In this framework, the context, complexity, 
multilevel aspects and interaction of the implementation are 
considered.31 37 The five domains of the CFIR framework are: 
intervention (eg, advantage, adaptability), outer setting (eg, 
patient needs, external policies), inner setting (eg, culture, 
readiness for implementation), the individuals involved (eg, 
knowledge and beliefs, self- efficacy) and the implementa-
tion process (eg, engaging, executing).37 38

Data collection
We conducted individual, semistructured, in- depth inter-
views guided by CFIR. We ordered the themes in a way that 
was consistent with the care and implementation process, 
incorporating all components of CFIR. The list of topics 
(online supplemental appendix 1) was amended minimally 
for stakeholders who work as healthcare professionals. 
All audio- recorded interviews were conducted by trained 
researchers (JS, JG, FH and FvN) and transcribed verbatim.

Patient and public involvement
Patients were actively involved during adaptive develop-
ment of the PDCP (phase 1). Patients were selected via 
their healthcare professional, consultation appointment 
or inpatient admission. In this study, pragmatic semistruc-
tured interviews with patients (n=24), which had been 

conducted after taking part in the pilot implementation, 
were used for verification of our findings about the facili-
tators and barriers for implementation of the PDCP. The 
purpose of these interviews was to collect patients’ experi-
ences concerning the content and use of the application 
during the pilot implementation and verify the gathered 
findings. These data were also collected as part of the 
PDCP research project during phase 1 and will be used 
for further implementation.

Data analysis
To ensure data saturation, data analysis was initiated during 
data collection, so that missing information, themes or 
perspectives could be gathered during upcoming inter-
views.39 This process was repeated until no new themes 
emerged from the data and we mainly heard information 
we gathered before. Data were analysed using content 
analysis in  Atlas. ti V.9 (Berlin, Germany). First, three 
researchers (FH, JS and FvN) coded six transcripts openly 
and inductively. During several meetings (FH, JS and 
FvN) codes were discussed, grouped in overarching codes 
and revised to reach a consensus and ensure quality of 
the analysis. The codes used in  Atlas. ti V.9 were described 
in a final codebook (online supplemental appendix 2), 
which was used to analyse the remaining transcripts by 
two independent researchers (FH and JS). After coding 
the transcripts, categories were formed by deductive axial 
coding. These categories were used to form themes and 
subthemes, described in the results section. In the final 
step, quotes were selected for representation. All data 
were analysed and presented pseudonymously.

RESULTS
In total, 25 interviews were conducted between 
November 2020 and June 2021. Most of the interviews 
were held digitally due to the COVID- 19 pandemic 
(n=22), and three interviews were held face to face. 

Figure 1 An example of personalised digital care pathway (web and mobile version) in Amsterdam UMC.
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Interviews lasted on average an hour (37min; 67 min 
max). Table 1 shows characteristics of the interviewees. 
The group of ‘non- medical professionals’ included 
supporting staff of the implicated medical departments 
level (decentral), supporting staff of the main organi-
sation, for example, strategy, communication and EHR 
department (central), and employees of the external 
supplier as external participants. Median employment 
duration of stakeholders in their current position was 2 
years (min 1 – max 20 years).

In addition, the 24 interviews with patients were 
conducted after taking part in the pilot implementation 
(phase 1) and were included in the results. An interview 
validity check was used for verification of the themes and 
findings. Quotes were used for representation.

Content analyses yielded four main themes, subdivided 
in 24 subthemes (table 2).

Stakeholders’ perceptions of the PDCP
Patients willing to use the PDCP for the first time needed 
different applications (apps) for first activation, including 
a two- factor authentication. The time- consuming process 
and that patients experienced practical difficulties were 
identified as barriers by patients and HCPs. It was also 
mentioned that this may affect its suitability for patients 
in acute care settings or for end users lacking digital 
skills. In addition, to access the PDCP through the EHR 
as a healthcare professional, the HCP must first manually 
install the tool.

We want them [patients] to create and activate a MyChart 
[patient portal] account, but they also have to create an-
other, separate account for MediMapp [PDCP tool]. (HCP)

For the PDCP to permanently match the needs of the 
patients, one patient indicated that it is necessary for the 
application to remain up- to- date:

It [the application] has to stay up- to- date. It should not be 
another tool that is produced but never updated. That is 
often what tends to happen with these kinds of innovations. 
(Patient, gender care)

The final barrier relates to the unknown effectiveness 
of the PDCP innovation in the context of an academic 
hospital. Respondents mentioned that the precise value 
of the PDCP tool for the organisation is still unclear. 
This meant that some HCPs and supporting staff were 
unconvinced by the innovation, which made it difficult 
to assess whether is it worth the investment in time and 
resources during implementation.

One of the main experienced facilitators was the user 
friendliness of the PDCP. All stakeholders, including 
patients, regarded the PDCP as visually attractive with a 
user- friendly interface and an easily understandable over-
view of the care pathway.

It [MediMapp] looks clear and welcoming, you know exactly 
where to find what you need. (Patient, cleft care)

Mainly HCPs and patients expressed that the perceived 
usefulness would facilitate PDCP implementation. The 
innovation met the information needs of patients and 
created better accessibility of high quality and dosed 
information. In addition, the PDCP is linked to the EHR, 
which ensures completeness and reliability for end users.

The integration with electronic health records is one of the 
unique selling points of this tool, because that allows patients 
access to their own [personal] app environment. (HCP)

Table 1 Characteristics of study participants (n=25)

Gender, n (%) Professional roles in organisation, n (%) Employment context of participants, n (%)

Male 7 (28) Healthcare 
professionals

Total 10 (40) Excessive scars
(scar clinic)

4 (16)

Female 18 (72) Doctor 5 (20) Cleft lip and/or palate
(cleft care)

4 (16)

Nurse (specialist) 3 (12) Gender incongruence
(gender care)

6 (24)

Other roles 2 (8) Internal and external 
communication

2 (8)

Non- medical 
professionals

Total 15 (60) EvA service centre 4 (16)

Decentral staff Consultant 2 (8) Strategy and Innovation 3 (12)

Other roles 2 (8) External PDCP supplier 2 (8)

Central staff Manager 3 (12)

Application specialist 2 (8)

Consultant 4 (16)

External staff Other roles 2 (8)

EvA- SC, electronic health record service centre; PDCP, personalised digital care pathway.
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HCPs indicated that using a PDCP might improve effi-
ciency in their daily practice. First, patients know what to 
expect and what a consultation entails. Second, a PDCP 
could reduce patient questions, since patients can access 
information before and after a consultation.

HCPs and supporting staff perceived that implementing 
a PDCP contributed to the provision of patient- centred 

care within the hospital. Important reasons were: (1) 
placing the patient at the centre of care and using digital 
tools to support this aligns with the strategy of Amsterdam 
UMC, (2) the PDCP may ensure a higher level of involve-
ment by patients in their treatment and (3) it may facili-
tate better interaction between the patient and the HCP.

In my opinion, the relationship between the patient and the 
specialist will actually improve … They [patients] know 
that the specialist is offering the best possible option at that 
moment, because they [patients] can read up on the avail-
able information themselves. (HCP)

Implementation by HCP in daily practice
As indicated by a HCP, changing people’s behaviour is 
difficult and resistance may occur. Since HCP’s individual 
change is necessary for implementation of PDCP, this resis-
tance was perceived as a barrier. Breaking routines and 
demonstrating that the new way is better was perceived as 
a difficult transition:

Doctors are often creatures of habit, and … you [HCP] often 
have a routine that works effectively for yourself. Changes 
can then be more difficult to implement. (HCP)

Since each department and organisation has its own 
routine in daily practice, it was mentioned that the inno-
vation must also fit into the routine, including the depart-
ments’ character and setting:

The risk is that there is no room for innovation, because of 
the kind of person or doctor, and the type of work you do. The 
setting does not immediately allow innovation. (HCP)

In relation to this, it also often takes time to embed and 
apply an innovation into practice. Since using the tool 
required an initial (manually) action by the HCP, which 
costs time and motivation, this was perceived as a barrier. 
Moreover, some HCPs indicated that if the consultation 
room facilities were not optimal, this hindered use in 
practice.

The screen cannot always be turned to face the patient be-
cause it is wired up with locked cables. … This can make 
it quite a challenge to ensure a good view of the screen for 
both the HCP and patient. … This raises the question: if I 
cannot show the screen to the patient, what added value does 
using it [PDCP] offer me? If I cannot show the patient my 
screen, it makes no sense to use it [PDCP]. (HCP)

However, most HCPs concluded that the consultation 
room facilities are currently adequate to apply the PDCP 
in practice.

Due to mainly routine work, especially in the outpatient 
clinic, it should be possible to implement the PDCP in 
their daily practice in the consultation room.

To ensure long- term adoption, almost all stakeholders 
suggested that providing feedback on adoption can facili-
tate the implementation for HCPs. It was also mentioned 
by HCPs that sharing positive experiences, preferably 
those of their own colleagues, can also enthuse non- users 

Table 2 Themes and perceived barriers and facilitators 
regarding implementation of a personalised digital care 
pathway

Themes Subthemes

1. Stakeholders’ 
perceptions of the 
PDCP

Barriers Duration of first activation

Not suitable for every 
patient group

Necessity of up- to- date 
content

Still unclear effectiveness

Facilitators User friendliness

Perceived usefulness by 
patients

Potential efficiency in 
practice

Contribution to patient- 
centred care

2. Implementation by 
HCP in daily practice

Barriers Individuals express 
resistance to change

Time- consuming 
implementation

Non- optimal facilities

Facilitators Possibility of incorporation 
in daily practice

Providing feedback on 
adoption

Created support in the 
medical department  
by enlisting codesign

3. Organisational 
readiness

Barriers Lack of long term capacity 
and resources

Rigidity of organisation

Ongoing merger

Facilitators Focus of national policy on 
digital healthcare

Support from different 
levels in organisation

Patients providing 
incentives for change

4. Collaboration 
within the 
organisation

Barriers Mutual communication

Lack of clear process 
agreements

Facilitators Multidisciplinary codesign

Appointing a clinical and 
operational lead

HCP, healthcare professional; PDCP, personalised digital care 
pathway.
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by showing added value for patients. Sharing experi-
ences could also be a way of explaining how the applica-
tion works in practice. This can be promoted by internal 
ambassadors. In addition, HCPs indicated that reminders 
may be needed to stimulate users to continue using the 
app.

If I could notice a couple of times that the tool really helped 
a patient, then it would be sold to me. My own experiences 
would really contribute, but the experiences shared by col-
leagues would make a big difference. (HCP)

Lastly, as mentioned by HCPs, the experience of being 
involved during the process of developing the tool from 
an early stage would work as a facilitator. An internal staff 
member also indicated that it would be conducive to 
ensure commitment from the department via a financial 
contribution.

What I like about this [development of the PDCP], is how we 
have been closely involved in the design phase and content 
development. … I would have difficulty in adopting some-
thing new if I felt that my input was not taken seriously. 
(HCP)

Organisational readiness
Almost all stakeholders mentioned that in order to inno-
vate, an organisation must provide sufficient capacity and 
resources. One contradicting finding was that most HCPs 
suggested that long- term implementation support from 
central departments can facilitate adoption and mainte-
nance, but these central departments indicated that due 
to a lack of capacity and resources, this was not sustain-
able. This dilemma was perceived as a barrier:

The realisation that you need to make significant invest-
ments in digital support to achieve the level of ambitions 
has not yet penetrated our governance structure and the 
Board of Directors… For example, the eHealth team has to 
devote quite some time and effort to managing the PDCP. 
(Organisational staff)

Furthermore, certain restrictive characteristics of this 
large organisation were mentioned as an obstacle to imple-
mentation. Due to the rigidity and bureaucratic structure, 
the stakeholders, including the external supplier, stated 
that decision making in the organisation was difficult and 
that all processes took a lot of time. These aspects nega-
tively influenced the agility and ability to change of the 
organisation:

I know Amsterdam UMC as an extensive organisation, 
where many administrative processes must be proceeded 
through to effect relatively minor changes … In my opinion, 
it [Amsterdam UMC] can be rigid and unwieldy. I hope 
this will not be the case regarding the implementation of the 
PDCP. (HCP)

Another hindering characteristic was the current, 
ongoing merger of the two locations of Amsterdam UMC. 
This was mainly perceived as a barrier for implementation. 

When mandatory change is imposed by an organisation, 
employees perceived this as not having a choice. The 
merger implied numerous changes (eg, working at new 
locations, observing new medical protocols and working 
with new colleagues) to which employees were expected 
to adapt. In view of the extent of the impending changes, 
one HCP expressed that it would be challenging to expect 
additional changes to be accepted too. However, it was 
also mentioned by a HCP that as so much change was 
already taking place, it would be better to introduce all 
the changes at once:

We are already experiencing so much change, we can cope 
with this change as well. (HCP)

Frustration was observed among some HCPs. As the 
merger was creating insecurity concerning their position 
as employees, this made additional changes even harder 
because they need to focus on themselves first before 
focusing on changes in the organisation. In contrast, 
internal staff stated that the merger was also having a 
positive impact on the organisation. Since the formerly 
two hospitals had different cultures, merging them had a 
positive influence on collaboration:

Combining the teams at the VUmc and AMC is actually 
quite a relief. Bringing the two cultures together creates posi-
tive energy … I always characterised the culture of AMC as 
more individualistic and the culture of the VUmc more as a 
group … the merger has been very healthy. (Organisational 
staff)

With regard to facilitators, as mentioned by the external 
supplier, the national policy of the Dutch Ministry of 
Health, Welfare and Sport was focused on digital health-
care at the time of this study. This created momentum 
and drove a sense of urgency to innovate for healthcare 
organisations, as illustrated by the following quote:

As soon as there is a sense of urgency, you see that change 
suddenly takes place. That was also the case with COVID- 19, 
digitalisation was rapidly embraced. (Organisational staff)

From the organisation itself, at department and divi-
sion level, support was perceived as a facilitator for the 
stakeholders involved:

The ‘gender’ board and different department heads wide-
ly support the implementation of the PDCP. In addition, 
attention was given to the project on the policy day. This 
support is very visible, which I think is very important. 
(Organisational staff)

To ensure sustainable implementation, it became clear 
that support is needed at various levels, including from 
the Board of Directors. As a final facilitator, patients 
expressing a clear desire and need for more digital infor-
mation by requesting access to patient information in this 
way could also act as a major incentive to implementa-
tion. Within these three patient groups, the majority of 
the patients are relatively young and digital natives. This 
generates a stronger demand for more digitalisation, 
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which ultimately creates the motivation to innovate and 
change.

In my opinion, the gender outpatient clinic is one of the out-
patient clinics that already has a high level of digitalisation, 
in terms of video consultation. (HCP)

Collaboration within the organisation (support)
At the start of the PDCP project, the extent of collabo-
ration between all stakeholders involved was inadequate, 
and there was a certain unwillingness to open up to coop-
eration with others.

Due to the sheer size of Amsterdam UMC, I think that we 
still tend to work from individual, isolated perspectives. 
(Organisational staff)

In addition, this was also reinforced by disparities in the 
definitions of common terms used in mutual communi-
cation. Stakeholders gave different definitions of impor-
tant interpretive concepts such as implementation and 
maintenance.

To ensure successful implementation and embedding 
in the organisation, clear process agreements were neces-
sary between the external supplier, EvA service centre, 
ICT (information and communication technology) and 
the end users. Most of the supporting staff regarded these 
agreements to be lacking during the pilot implementa-
tion. It was experienced as important to also describe the 
division of roles and ownership. Moreover, it was often 
unclear who held responsibility for what part of the 
process and which tasks were assigned to which depart-
ment. This emphasises the importance of agreeing and 
coordinating these points beforehand:

I think we should have paid more attention to project adop-
tion and assurance from the beginning. We should have ap-
pointed someone within the project team to be responsible for 
this adoption and assurance. (Organisational staff)

At a certain point in phase 1, the project team had 
been formed with the appropriate representatives from 
medical and supporting staff to collaborate in the design 
of the PDCP. This collaboration was perceived as very 
useful and resulted in regular multidisciplinary meetings 
during the implementation phase, in which both posi-
tive findings and issues were shared. This ensured a very 
approachable collaboration.

The communication, care support, strategy and innovation 
departments, and the EvA service centre worked together … 
This greatly contributed to making this project a success, be-
cause all stakeholders were involved. … This is a very pos-
itive development and should be repeated in future projects. 
(Organisational staff)

A complementary clinical and operational leader were 
both assigned from the start, based on personal motiva-
tion and availability. As indicated by multiple stakeholders, 
this facilitated good cooperation, both substantively and 
operationally with prospective implementation in mind.

DISCUSSION
We investigated factors influencing the implementa-
tion of a digital care pathway that was developed using 
experience- based codesign. We identified four themes: 
(1) ‘stakeholders’ perceptions of the PDCP’ (eg, duration 
of first activation, perceived usefulness PDCP); (2) ‘imple-
mentation by healthcare professionals in daily practice’ 
(eg, individuals express resistance to change, providing 
feedback on adoption); (3) ‘organisational readiness’ 
(eg, lack of resources, patients providing incentives for 
change); and (4) ‘collaboration within the organisation’ 
(eg, mutual communication, multidisciplinary codesign). 
Main barriers mentioned by patients were duration of 
first activation and necessity for up- to- date content. In 
addition, the most facilitating factor for patients was 
user- friendliness.

There were several common factors among stakeholders 
(eg, user friendliness, lack of resources and rigidity of the 
organisation). For example, all stakeholders agreed that 
more resources are needed for sustainable implementa-
tion. However, what resources were needed depended on 
the stakeholder (eg, funds, time, workforce). It was also 
expressed that this funding should be made available by 
the central board.

Nilsson et al also stated that it is recommended to have 
sufficient support from the board of directors and align 
the organisation from the initial stage of the develop-
ment and implementation of an innovation to embed the 
innovation well in the organisation. In line with that, the 
board of directors should facilitate sufficient capacity and 
resources.40 These findings imply that it is vital to invest 
in sufficient resources from the start of such a project.3 
Previous literature has also shown that resistance to change 
was not only found among HCPs, but also among the 
broader stakeholders group.41 Since resistance to change 
could cause an implementation to fail, the impact of this 
perceived barrier should be minimised.42 Explaining 
what the precise changes are for stakeholders, including 
end users, emphasising the added value, and involving 
different stakeholder groups, including patients, during 
the design from an early stage can help alleviate resis-
tance.32 42–49

The perception of rigidity of the organisation, mainly 
due to the size of the organisation, was also mentioned 
by different stakeholders. This rigidity negatively influ-
enced the decision- making speed and action taking. This 
was also experienced in the collaboration by the external 
supplier. Granja et al50 stated that this rigidity is typical 
for a healthcare organisation and adapting, and adjusting 
to eHealth interventions is not suited for these kind of 
organisations. Our findings nuanced this, as there was a 
sense of urgency that created the first steps of organisa-
tional readiness and willingness of HCPs to implement 
this innovation, since the added value was certainly 
recognised and acknowledged by almost all stakeholders. 
However, as also mentioned by Threapleton et al, imple-
menting a change in an organisation can take several 
years.51 Therefore, transformation requires organisational 
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readiness for change among healthcare professionals, 
including cultural change.52–55

There were also remarkable differences between stake-
holders, for example, regarding the impact of the ongoing 
merger. Some stakeholders perceived this as an opportunity 
for change, while others, due to the merger, sometimes 
felt it was too much change at once. These differences 
were also reflected in terms of the facilities required.

Strengths and limitations
A major strength of this study is that we incorporated 
the perspectives of all stakeholders, including the non- 
medical (supporting) staff. We collected views and opin-
ions of those directly involved in implementation from 
an organisational perspective and those of external 
stakeholders (patients and supplier). The authors chose 
to include the patient’s perspective through the verifi-
cation of findings with data from existing patient inter-
views, since these interviews had already been conducted 
within the same scope. Other recent studies only focused 
on the organisational perspective or just on the experi-
ences with eHealth implementation and adoption among 
healthcare professionals and patients. The inclusion of 
all perspectives contributed to the representativeness of 
this study, which took place in the complexity of a large 
organisation.3 56–58

Other strengths related to the fact that this study adds 
to the limited implementation studies by providing 
insight into the development and the subsequent imple-
mentation process in daily practice.59 The use of code-
sign in this project enhanced successful implementation 
as it ensured input and feedback by stakeholders and end 
users and created commitment for further implementa-
tion. Furthermore, the data were conducted according 
to the framework of CFIR for examining the numerous 
influences during the implementation of complex inno-
vations, making comparison with other studies possible.60 
The final strength of this study is that investigator triangu-
lation was assured, since the interviews were conducted by 
multiple researchers.61

This study also has some limitations. First, participants 
were recruited using snowball sampling techniques, 
which could have resulted in selection bias.62 However, 
this effect was minimised by including stakeholders both 
familiar and unfamiliar with the PDCP tool. Second, anal-
yses of qualitative data relies on the subjective interpreta-
tion of researchers. To reduce this bias, two researchers 
independently analysed the data that positively affected 
the validity.63 Third, due to the COVID- 19 pandemic, the 
interviews were conducted both by video call and face to 
face, which may have led to differences in understanding 
and data interpretation between the interviews. Lastly, 
CFIR’s model included the relevant domains, interven-
tion, outer setting, inner setting, individuals involved and 
the implementation, but does not include the patients’ 
perspectives as a separate domain, which is an identified 
gap in CFIR.60 To include this domain, Flottorp’s model 
could be considered for implementation factors in future 

comparable studies.64 In this study, the authors aspired to 
add this perspective by using data from patient interviews.

Practical implications
Based on the results of this study, we have formulated 
three practical implications to improve and enhance 
implementation of a PDCP. First, it is essential to trans-
late the facilitating aspects into evidence- based imple-
mentation strategies.65 For example, the added value and 
effectiveness of the PDCP for HCPs and patients should 
be made clear to every stakeholder involved, in a manner 
tailored to stakeholder. Second, it is vital to establish a 
multidisciplinary team comprising a wide selection of 
stakeholders (eg, patients, technicians, HCPs and commu-
nication experts) right from the start of the project. This 
facilitates effective collaboration in the subsequent adop-
tion and implementation phase. In addition, it is recom-
mended to create change readiness and take advantage of 
momentum if change readiness has already been created. 
This may take the form, for instance, of implementing 
innovations in parallel or as part of ongoing organisa-
tional changes, such as the hospital’s merger.

Future research
At the time of data collection, the PDCP was implemented 
as a pilot phase in three departments. The results of this 
research contributed to the further cocreation and imple-
mentation process and were used to formulate appro-
priate implementation strategies. Subsequent process 
and effect evaluation research is planned to assess the full 
implementation of the PDCP. In addition, conducting 
research on comparable implementation processes in 
other departments or organisations to elaborate on the 
generalisability of our findings is also recommended. 
This research showed the importance of a tool being user- 
friendly and useful. However, more research is needed on 
usability for a diverse range of users.

CONCLUSION
In conclusion, this qualitative study has identified factors 
facilitating or hindering the implementation of a PDCP 
in a large Dutch academic hospital. There were several 
similarities between the experienced facilitators or 
barriers among all stakeholders (eg, user friendliness, 
lack of resources and rigidity of the organisation). Influ-
ential factors were related to the perceived usefulness of 
PCDP yet need for keeping the content up to date. Resis-
tance to change and expected time investment hindered 
implementation, while the possibility of incorporation in 
daily practice worked as facilitator. Organisational read-
iness worked both as facilitator and barrier, and clear 
process agreements and communication are needed in 
place for strong collaboration. In our case, the cocre-
ation process during adaptive development facilitated 
this collaboration. Findings were echoed by patients, 
and their main barriers were duration of first activa-
tion and necessity for up- to- date content. Our findings 
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emphasise the importance of gaining insight into the 
various perspectives of stakeholder groups, including 
patients. It is recommended to tailor implementation 
strategies for each stakeholder group, adjusted to their 
perceived facilitators and barriers. Our findings can be 
used to improve and enhance PDCP implementation and 
tailor the development and improvement of other digital 
patient communication tools.
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