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How this fits in: This study contributes to understanding the anticipated and experienced barriers 

and facilitators influencing healthcare professionals’ behaviour change at each operational stage of 

implementing a complex multilevel intervention (the PROSPERA programme) for patients at 

increased risk of cardiovascular disease. The programme is designed to support clinicians in applying 

a risk-based population approach for prioritised outreach, as well as in communicating risk to 

individual patients during consultations.   
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ABSTRACT  

Background Two-thirds of Dutch cardiovascular risk management (CVRM) for patients at risk of 

cardiovascular disease is delivered in primary care practices. While individual risk scores are 

increasingly used during consultation, a population-level structure for risk-based patient outreach is 

not currently available. We therefore developed the PROSPERA programme, a multilevel 

intervention comprising population-level risk stratification and individual-level support tools. 

Aim To assess anticipated and experienced barriers and facilitators among healthcare professionals 

(HCPs) to inform implementation in primary care.   

Methods We conducted four focus groups and six interviews with nine primary care HCPs to explore 

anticipated and experienced barriers and facilitators. Inductive codes were thematically analysed 

and assigned to corresponding domains of the Theoretical Domains Framework (TDF) and the 

related Capability, Opportunity, Motivation model of Behaviour.  

Results Barriers and facilitators were identified in 11 TDF domains. Population-level barriers 

included altered professional roles and limitations in technological infrastructure. Individual-level 

barriers were limited skills in interpreting risk calculations and difficulty integrating tools into clinical 

routine. Facilitators were related to beliefs on the importance of providing proactive care 

(population level), the use of U-Prevent for risk communication (individual level) and positive patient 

responses to the Lifestylecheck questionnaire (individual level). 

Conclusion Addressing barriers and facilitators identified at both the population and individual levels 

can support implementation of the PROSPERA programme. Opportunities exist in education and 

training of HCPs in risk communication, as well as support in restructuring the physical and digital 

environment. 
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INTRODUCTION  

Cardiovascular disease (CVD) is the most important cause of mortality worldwide and its prevalence 

is rising (1, 2). In the Netherlands, about two third of cardiovascular risk management (CVRM) is 

delivered in primary care via integrated care programs (3). These are programs coordinated by the 

general practitioner (GP) and characterised by interdisciplinary collaboration of (para)medical 

disciplines to ensure continuity of care for patients with chronic conditions. Since the introduction of 

these programs in the Netherlands, cardiovascular prevention is increasingly the responsibility of 

practice nurses working under GP supervision (4). 

 

HCPs in primary care follow CVRM guidelines, which provide the GP and the practice nurse with 

protocolized standards (5, 6). Although guidelines advise calculating individual risk scores for 

patients during consultation, a population risk-stratification structure to prioritize CVRM is not 

currently in place. In addition, discussing individual risk scores and using treatment modelling to 

prioritise personalised treatment goals together with the patient is not yet universal in daily practice. 

As a result, CVRM tends to follow a relatively uniform approach, with limited differentiation across 

patient subgroups. Available resources, including the attention and capacity of HCPs, are therefore 

not always distributed equitably across this heterogeneous population (7, 8).  

 

The PROSPERA programme, using a population health management approach to proactive care, was 

developed to provide risk-dependent CVD prevention in an era of limited resources (9). This 

multilevel complex intervention is aimed at the primary care population with increased 

cardiovascular risk, including apparently healthy patients, patients with established CVD and patients 

with diabetes mellitus (DM). The PROSPERA programme comprises population-level risk 

stratification and three individual-level components: a lifestyle questionnaire (Lifestylecheck), an 

application for interactive cardiovascular risk calculations (U-Prevent) and optional remote patient 

monitoring tools (the Box). Effectiveness of the programme will be examined in a separate future 

cluster randomized controlled trial (10). 

 

However, demonstrating the effectiveness of a complex intervention does not necessarily result in 

its uptake in clinical practice (11, 12). Previous studies examining the research-to-practice pipeline 

found that only a small proportion of health research (4% to 14%) is translated into sustainable 

clinical practice (13-16), and this number may be even lower for complex interventions. Since the 

return on investment for society lies in sustainable adoption, research focusing on early stage 

barriers and facilitators is crucial to the selection of effective implementation strategies (17-19). 
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Therefore, the current study assesses anticipated and experienced barriers and facilitators among 

HCPs to inform implementation of the PROSPERA programme in primary care. 
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METHODS  

Design  

A qualitative study was conducted using focus groups and semi-structured interviews with HCPs. 

Topics were consecutive and discussed in a sequential order. For theoretical embedding we used the 

validated Theoretical Domain Framework (TDF) and the related Capability, Opportunity, Motivation 

model of Behaviour (COM-B), as described by Michie et al. (17, 18, 20). Both models are widely used 

in implementation research to assess determinants of HCP behaviour and provide a basis for the 

selection of appropriate implementation strategies (18, 19).  

 

Population 

Since the Extramural Leiden University Medical Center Academic Network (ELAN) served as the data 

source for the PROSPERA programme, only HCPs from primary care centres affiliated with ELAN 

were invited to participate. GPs and practice nurses were eligible if they worked in areas serving 

patients with various socioeconomic backgrounds. Practice nurses were eligible if involved in CVRM. 

HCPs were subsequently purposively sampled based on their use of different types of electronic 

health records (EHRs) and their availability to participate in all three focus groups, given the 

sequential nature of the topics discussed across the sessions. Participants were asked to provide 

written or digital informed consent. 

 

PROSPERA programme  

Development of the PROSPERA programme followed the Medical Research Council (MRC) 

framework for developing and evaluating complex interventions (21). The version of the PROSPERA 

programme in the current study comprises a population health management approach that applies 

proactive population-level risk stratification to categorize patients at risk of CVD into panels, as well 

as three individual-level components: i) a pre-consultation Lifestylecheck questionnaire focused on 

the motivation of the patient for lifestyle change, ii) the U-Prevent clinical decision support tool for 

individual risk communication and iii) the Box for remote patient monitoring, containing a blood 

pressure monitor, a weighing scale and an activity meter. Figure 1 shows a schematic visualisation.  
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Figure 1. Components of the PROSPERA programme  

 

 

Target behaviours  

Implementation of the PROSPERA programme involves a change in workflow at both the population 

and individual levels and as such requires HCP behavioural change. Therefore, two target behaviours 

were specified following the first stage from the Behavioural Change Wheel (17):  

1. Providing proactive care at the population level 

The HCP prioritises patients for proactive cardiovascular prevention. To support this, the 

researcher provides the HCP with a list of patients at risk of CVD stratified to three panels: 

normal, high, extra high panel. This stratification was based on whether the patient required 

primary or secondary prevention and whether the patient had achieved his or her 

preventive CVD treatment goals. Further details on panel creation are available in the 

PROSPERA protocol manuscript (10). The HCP can use this list, together with their 

professional judgment, to prioritise patients for outreach and to determine consultation 

follow-up frequency. 

2. Using support tools at the individual level 

The HCP uses the Lifestylecheck, U-Prevent and the Box (optional) at the individual level to 

prioritise treatment and treatment targets. This means that the HCP needs to interpret the 

results prior, during or after consultation with the patient and that the HCP and patient 

engage in shared decision making concerning the treatment plan.  
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Data collection 

The topic lists for the focus groups and interviews were based on the 14 TDF domains (see 

supplement Topic List). The focus groups were designed and conducted as a sequence to address 

barriers and facilitators at all operational stages of the PROSPERA programme. Focus groups topics 

and interviews are shown in figure 2.  

 

Figure 2. Central topics of focus group sessions and interviews 

 

 

The first in-person focus group took place in June 2023 and concentrated on barriers and facilitators 

experienced in current integrated care programs for patients at increased risk of CVD. For practical 

reasons and to broaden the scope, a digital complementary focus group on the same topic was held 

with two additional HCPs who were unable to attend the in-person session. The second in-person 

focus group was held in September 2023 with the same cohort of HCPs and contained a pilot version 

of the PROSPERA programme. It focused on anticipated barriers and facilitators when using the 

PROSPERA programme, and included a classic think-aloud method as developed by Ericsson and 

Simon (1993) to assess the dashboard function and the ICT infrastructure of the PROSPERA 

programme (22). Following the second focus group, a pilot version of the PROSPERA programme was 

introduced in 3 affiliated general practices of participating HCPs in The Hague region. The third and 

final in-person focus group was held in January 2024 and concentrated on experienced barriers and 

facilitators when using the PROSPERA programme in clinical practice. As the HCPs continued working 

with the intervention for another month, additional semi-structured individual interviews on 

experienced barriers and facilitators were conducted with the same cohort of HCPs in February and 

March 2024 to complement previously generated data. All interviews took place on location at the 

respective general practices. Focus groups were scheduled to last between 90-120 minutes; 

interviews 30-60 minutes.  
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Data analysis  

All focus groups and individual interviews were audio-recorded and transcribed verbatim. Two 

researchers (VB, MV) independently coded the transcripts using Atlas.ti 23. The inductive codes 

were thematically analysed, classified as a barrier or facilitator, and assigned to corresponding TDF 

domains and COM-B constructs for one of the two specified target behaviours. The established 

codes were compared and discussed by two researchers (VB, MV). If necessary, a third researcher 

(RV or LG) was included until consensus was reached.  

 

Positionality  

The research team represented diverse professional backgrounds and varying levels of experience. 

VB is a GP trainee with prior experience in treating CVD in general practice. MV is a medical student 

with limited experience in the field of CVD. LG is a behavioural scientist with a focus on healthcare 

professionals’ behaviour, and RV a public health scientist specialised in implementation science and 

cardiometabolic health. None of the researchers had personal experience with the study topic and 

there were no prior relationships with the participants.  
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RESULTS  

Nearly all participants were female, with work experience ranging from 3 to 30 years as a GP (n=5) or 

practice nurse (n=4). Barriers and facilitators were identified in 11 out of 14 TDF domains and 

organized below according to the COM-B for each specified target behaviour.   

 

Providing proactive care at a population level 

Capability    

In current CVRM practice (i.e., in the absence of a data-driven tool), HCPs experienced difficulty 

scheduling patients for prioritised outreach. They expressed the wish for a tool to support 

identification of their top 5 patients at risk of CVD in need of intensive follow-up, noting that they 

were often unable to recall patients by memory due to limited familiarity with their patient 

population (memory attention and decision processes) (#Q0).  

Q0. ‘Data will support you in certain decisions because you no longer know the patient that 

well.’  

Opportunity  

As regards proactive care, HCPs anticipated and experienced several barriers and facilitators within 

the environmental context and resources domain. They anticipated that patient categorisation into 

panels (normal, high, or extra high) would help prioritise whom to target for proactive preventive 

care. However, a few professionals experienced time constraints, since the panel list displayed all 

patients rather than only those assigned to them. Prioritising patients therefore sometimes resulted 

in a cumbersome process (#Q3). Another experienced barrier was the PROSPERA panels’ limited 

accuracy capturing all eligible patients at risk of CVD (#Q16).  

Q16. ‘It seemed to me that the list wasn’t as accurate as it should have been: dates of birth, 

certain selections that didn't correspond with chronic CVRM care...’ 

HCPs indicated two possible causes. First, as real-time data were not yet available, the frequency of 

data extraction from EHRs was limited and newly enrolled patients were not enlisted 

instantaneously.  Second, poor EHR documentation might have resulted in misclassification of 

patients in integrated care programs. A final experienced barrier to proactive care in the 

environmental context and resources domain was the study’s elaborate and time-consuming 

informed consent procedure (#Q5).  
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Although HCPs anticipated that the PROSPERA panels alone would not be sufficiently conclusive to 

determine recall- or follow-up frequencies (#Q21), they nonetheless experienced it as valuable and 

complementary to their own knowledge and decision making process.  

Q21. ‘That is what I find interesting about the first step: creating the panels relies more on 

data rather than on intuition. And then of course other factors play a role: level of education 

etc. Clearly, not everything can be found in data. That’s why it’s tricky.’  

GPs specifically anticipated that the PROSPERA panels would support practice nurses to work more 

autonomously. This was endorsed by practice nurses, who anticipated that the panels would support 

their strategic planning of follow-up consultations. 

Motivation  

Despite the experienced limitations of the existing invitation system, HCPs indicated low confidence 

and uneasiness when anticipating replacement of the present structure with a new proactive 

approach (beliefs about consequences). Nevertheless, one anticipated facilitator for engaging in 

proactive care was to explore the possibility of identifying patients in need of immediate or intensive 

follow-up (#Q9). Similarly, HCPs indicated equal interest in identifying patients needing fewer follow-

up consultations (goals) (#Q4, Q11).  

Q11. ‘I'm also a big proponent of identifying people who don't require consultation time. I’m 

talking about the people with a CVRM risk profile who are on a statin and take their blood 

pressure medication, and who’ve been stable for years and can self-manage. To be honest I'd 

almost want to exclude them from check-ups. 

GPs anticipated a barrier, however, in the self-confidence and self-determination of practice nurses 

in deciding when to deviate from routine follow-up or recall frequencies independently of GPs 

(beliefs about capabilities) (#Q23). 

Q23. ‘Look, GPs are willing to disregard their guidelines or to follow a gut feeling, but 

practice nurses are much less trained in doing that. They work within the guidelines and are 

used to ticking all the boxes. And they really aren't willing to [abandon that]. So, for a 

practice nurse to make a decision like that… you need some sort of guidance.’ 

Some HCPs, in particular practice nurses, were concerned about decreasing follow-up frequencies or 

replacing in-person consultations with remote patient monitoring (for patients in the normal panel). 

They were accustomed to seeing the patient annually and felt reluctant to alter this routine, feeling 

that it required a loosening of control and adopting a different professional attitude. They also felt 
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that remote patient monitoring or telephone consultations could never fully replace a physical 

comprehensive evaluation and will consequently alter the professional-patient relationship 

(professional role and identity).  

HCPs were ambiguous concerning who bore responsibility for population risk stratification. All 

preferred a concise, readily-interpretable overview with clear directives on who to invite for 

consultation, stating that population risk stratification itself, or automation and optimization of the 

procedure, should be carried out and supported by regional care groups (#Q10) (professional role 

and identity).  

 

Using support tools at the individual level 

Capability    

In the domain behavioural regulation, a facilitator was that all HCPs actively planned when and how 

to discuss the Lifestylecheck questionnaire and the pre-filled version of U-Prevent during the 

consultation (#Q18). They often paid explicit attention to the patient’s ‘homework’ and began a 

consultation with the patient’s completed pre-consultation Lifestylecheck responses (#Q12).  

Q12. ‘I started with the Lifestylecheck because people sometimes prefer to begin with 

something simple instead of something that’s immediately in-your-face. And I also feel that if 

people do something for you, even if it’s just filling in a sheet of A4, then you should give it 

the attention it deserves.’ 

However, HCPs already using the Lifestylecheck found it difficult to alter routine and consequently 

continued to answer questions together with their patients during consultation (behavioural 

regulation). A few HCPs unfamiliar with the Lifestylecheck mentioned being already so overwhelmed 

by the prefilled U-Prevent application (also new), that they sometimes forgot the Lifestylecheck 

questionnaire (#Q13) (memory, attention and decision processes). While overall understanding of U-

Prevent was anticipated to be good, its use in clinical practice led to questions about the treatment 

modellers and functional modalities of the risk calculators, especially if a patient did not seem to 

clearly fit either of the calculators (knowledge).  

Opportunity  

HCPs mentioned that the cardiovascular patient population generally showed low literacy, which 

they experienced as a barrier for providing the Lifestylecheck prior to the consultation as intended 

(#Q14) (environmental context and resources). In addition, HCPs also anticipated that the Box would 
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only be feasible for specific patients capable of self-management (#Q6) (environmental context and 

resources). 

Q6. ‘That's what we're talking about. We're talking about the KLM model. Who’s a captain? 

Who’s a flight attendant? Who’s a passenger? And who’s a passenger with luggage?’ 

In relation to U-Prevent, practice nurses mentioned the importance of preparation time and proper 

instruction for skill development in risk communication (environmental context and resources) 

(#Q34).  

Motivation  

Patient completion of the Lifestylecheck questionnaire before the consultation was experienced as a 

facilitator by half of HCPs, as this activated patients to examine their wellbeing and motivation for 

lifestyle change beforehand (#Q2).  

Q2. ‘Completing the Lifestylecheck pre-consultation shows that people have already thought 

about 'What does my life look like across the board? What can I change? What effect might 

that have?' I noticed that, for those few people, it does have an impact - it gets their thought 

processes moving. And, as I’ve said before, it was a great way to start a conversation.’ 

HCPs also anticipated that visualisations of calculated risk scores and treatment effects in U-Prevent 

would be a facilitator. They believed that the concept of risk would be easier to explain through the 

coloured bars and graphs (beliefs about capabilities) (#Q22).  

Q22. ‘People who are less educated often demonstrate a strong visual awareness. That 

means I think, that regardless of your perspective, it's beneficial to use U-Prevent to show 

and explain the concept of risk.’ 

However, in the experience of some HCPs, visualization did not always translate to a deeper 

understanding (#Q7). One GP anticipated that the U-Prevent/Lifestylecheck combination would 

activate and enhance patient self-management (beliefs about consequences) (#Q8). However, GPs 

anticipated a barrier in the interpretation of calculated risk scores and treatment benefits by 

practice nurses, since these skills were not part of their vocational training (beliefs about 

capabilities) (#Q1). After using U-Prevent in clinical practice, both practice nurses and GPs confirmed 

their earlier expectations: they felt it was relatively intuitive but expressed need for additional 

training in risk communication (skills). Overall, HCPs described a feeling of nervousness and 

excitement upon first use of the Lifestylecheck and U-Prevent (emotion) (#Q17). This was not 

considered a barrier, just a natural reaction to a new approach. 
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Most HCPs mentioned they had no intention of using the Box according to the original PROSPERA 

design (intentions). They supported temporary loans of blood pressure monitors for periodic 

assessment but opposed continuous use as they anticipated a need for constant vigilance over high 

readings.
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Table 1.  Barriers and facilitators of using the PROSPERA programme per specified target behaviour  
 

Providing proactive care at the population level 

COM-B Context   Quotes (+ determinants of behaviour)  

Capability  
 
Opportunity  
 
 
 
 
 
 
 
 
 
 
 
 
Motivation  
 

Data support as a solution for 
anonymization  

Q0. ‘Data will support you in certain decisions because you no longer know the patient that well (memory, attention and decision 
processes) 

Facilitator 

Increased awareness on 
documentation in EHRs 

Q15. ‘I found it particularly disconcerting that the files in the EHR were quite, well, ‘contaminated’ would be going a bit far, but a lot of 
people are registered under all sorts of codes which don't seem entirely accurate. So from that perspective it was actually a worthwhile 
initiative.’ (environmental context and resources) 

Facilitator 

Correctness of the panels for 
proactive care  
 
 
 
 
Elaborate informed consent 
procedure 
 
 
Panels alone not conclusive 
enough  
 

Q3.  ‘There are four of us (practice nurses) and we work for all the GPs, so we are not assigned to one specific GP. If I do not know a 
patient, my colleague will know them. So this means all four of us need to review that list.’ (environmental context and resources) 
 
Q16. ‘It seemed to me that the list wasn’t as accurate as it should have been: dates of birth, certain selections that didn't correspond 
with chronic CVRM care...’ (environmental context and resources)  
 
Q5. ‘I just went through the list and it turned out to be a major effort. It took an unbelievable amount of time. Just getting in touch with 
people, getting them to agree, sending them to you [for informed consent], and getting that back from you. And then the effort to get 
them to the clinic for a consultation.... So just the selection and invitation process alone …’ (environmental context and resources) 
 
Q21. ‘That is what I find interesting about the first step: creating the panels relies more on data rather than on intuition. And then of 
course other factors play a role: level of education etc. Clearly, not everything can be found in data. That’s why it’s tricky.’  
(environmental context and resources) 

Barrier 

Risk stratification to guide 
prioritisation  
 
Risk stratification to guide 
follow-up frequencies 

Q9. ‘You’ve got your traffic light system: red, amber, green. And then you want to know - if possible following an evaluation - how many 
of the 'red’ didn’t turn up? Because that is where I direct my focus.’ (goals) 
 
Q11. ‘I'm also a big proponent of identifying people who don't require consultation time. I’m talking about the people with a CVRM risk 
profile who are on a statin and take their blood pressure medication, and who’ve been stable for years and can self-manage. To be 
honest I'd almost want to exclude them from check-ups.’ (goals) 
 
Q4.’ Exactly, I don't need to see green! Green can skip a year.’ (goals)  

Facilitator 

Who holds responsibility for 
population risk stratification?  
 
Practice nurses deciding on 
follow-up frequencies  
 

Q10. ‘I do think it's our job [to proactively contact patients], but I think it's for the regional organization to automate this process so that 
it's easier for us to work with. Then we would only have to handle the results.’ (professional role and identity) 
 
Q23. ‘Look, GPs are willing to disregard their guidelines or to follow a gut feeling, but practice nurses are much less trained in doing that. 
They work within the guidelines and are used to ticking all the boxes. And they really aren't willing to [abandon that]. So, for a practice 
nurse to make a decision like that… you need some sort of guidance.’ (beliefs about capabilities) 

 
 

Barrier 
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Using support tools at the individual level 

COM-B Context   Quotes (+ determinants of behaviour)  

Capability  
 
 
 
 
 
 
 
 

Opportunity 

 
 
 
 
 
 
 
 
 
 

Motivation  
 

Action planning for using the 
support tools 
 
 
Action planning for using the 
support tools 

Q18. ‘It was a change of routine, and that can be quite complicated. You need to pay attention. You're still finding your way like ‘How 
will it fit into my daily rhythm? When do I address the tools during my consultation?’. At this point I do it when I switch from discussing 
laboratory results and measurements to discussing the treatment plan.’ (behavioural regulation) 
 
Q12. ‘I started with the Lifestylecheck because people sometimes prefer to begin with something simple instead of something that’s 
immediately in-your-face. And I also feel that if people do something for you, even if it’s just filling in a sheet of A4, then you should give 
it the attention it deserves.’ (behavioural regulation) 

Facilitator 

Omission of the support tools Q13. ‘I think U-Prevent is a good and enjoyable tool. It provides a bit more insight. Just a feeling of a little extra. To be honest, I’d totally 
forgotten about the Lifestylecheck, as I was so focused on those U-Prevent calculators and 'how am I going to explain it?' (memory, 
attention and decision processes) 

Barrier 

Low literacy of the population 
 
 
Patient characteristics and 
self-management with the Box 
 
Preparation time for using the 
support tools 

Q14. ‘[completion of the Lifestylecheck before consultation] it doesn't work with some people. To be honest, the population here... they 
have such poor literacy levels.’ (environmental context and resources)  
 
Q6. ‘That's what we're talking about. We're talking about the KLM model. Who’s a captain? Who’s a flight attendant? Who’s a 
passenger? And who’s a passenger with luggage?’ (environmental context and resources) 
 
Q34. ‘I didn't really know what it was about at first. So I felt like I couldn't prepare myself properly. I would have preferred it if I’d had 
more time to prepare and more time to see patients.’ (environmental context and resources) 

Barrier 

Using the Lifestylecheck pre-
consultation 
 
 
Support tools and self-
management 
 
U-Prevent visualisations 

Q2. ‘Completing the Lifestylecheck pre-consultation shows that people have already thought about 'What does my life look like across 
the board? What can I change? What effect might that have?' I noticed that, for those few people, it does have an impact - it gets their 
thought processes moving. And, as I’ve said before, it was a great way to start a conversation.’ (beliefs about consequences) 
 
Q8. ‘Anything you can give patients to help motivate them is beneficial, particularly when it helps them better understand their self-
management. And that should be the aim: to support patients in their self-management capabilities.’ (beliefs about consequences) 
 
Q22. ‘People who are less educated often demonstrate a strong visual awareness. That means I think, that regardless of your 
perspective, it's beneficial to use U-Prevent to show and explain the concept of risk.’ (beliefs about capabilities) 

Facilitator 

Excitement in using support 
tools  

Q17. ‘I saw the first patient today, and I really was a bit nervous! I rang my colleague to tell her 'First one today!'. I had to log in and get 
familiar with it – which was quite a session. But hey, it worked out!’ (emotion) 

Neutral 

Do visualisations support 
comprehension of risk 
percentages?   
 
Education of practice nurses 

Q7. ‘Honestly, the reactions were mixed. Of course, patients see the decrease in a bar or a percentage. But the abstract meaning or 
what that percentage actually implies... That’s difficult for people.’ (beliefs about capabilities) 
 
Q1. ‘Many practice nurses originally have a background as doctor’s assistants. They’ve had vocational training (MBO) and then 
continued with University of Applied Sciences (HBO) education. You notice that they often have a poorer understanding of what a 
particular score means. What is a risk percentage? What does it imply? And what is risk reduction?’ (beliefs about capabilities) 

Barrier 

 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprintthis version posted June 9, 2026. ; https://doi.org/10.64898/2026.06.08.26355169doi: medRxiv preprint 

https://doi.org/10.64898/2026.06.08.26355169
http://creativecommons.org/licenses/by/4.0/


DISCUSSION  

Summary  

For both population- and individual-level target behaviours, we identified barriers and facilitators 

that inform implementation of the PROSPERA programme in primary care. Regarding ‘providing 

proactive care at the population level’, the main barriers related to creating panels and elaborate 

study procedures (all environmental context and resources). Other barriers concerned uncertainty 

about the ability of practice nurses to manage follow-up frequency independently of GPs (beliefs 

about capabilities), and the possible negative impact of reduced consultation frequency on the 

professional-patient relationship (professional role and identity). A main facilitator was the 

motivation of HCPs to prioritise patients according to care needs (goals). For ‘using support tools at 

the individual level’, experienced barriers were breaking habits during clinical routine (behavioural 

regulation), unintentional omission of the Lifestylecheck (memory, attention and decision processes), 

low patient literacy (environmental context and resources) and uncertainty about practice nurse 

skills in interpreting U-Prevent risk scores (beliefs about capabilities). Main facilitators were positive 

patient responses to the Lifestylecheck (beliefs about consequences) and the contribution of graphs 

and visuals in the clinical decision tools to support risk communication (beliefs about capabilities).  

Strengths and limitations 

A strength of this pilot study was that implementation of the PROSPERA programme was considered 

a priority from the start (17). We explored both anticipated and experienced barriers and facilitators 

at an early phase, attentive to potential conflicts or alignment of the desired HCP target behaviours 

with behaviour in current clinical practice. Another strength was the decision to conduct consecutive 

focus groups with the same HCP cohort, ensuring uniform understanding and an equal exchange of 

experiences. A further strength was HCP sampling (‘the target adopters’) from general practices in 

relatively low-income areas, serving patients from a broad range of socioeconomic backgrounds. 

Since this perspective is often difficult to capture, this is considered a key asset.  As HCPs are the 

main stakeholders, successful adoption depends on their receptiveness and willingness for 

behaviour change. A final strength therefore was the use of the TDF to provide structure, focusing 

explicitly on GP and practice nurse behaviour when using the PROSPERA programme (17, 18). 

However, focus groups and interviews also have limitations, often primarily capturing conscious 

reflections (i.e. what the participant is aware of) but missing habitual, unconscious or socially rooted 

behaviours (18, 23). While a think-aloud method was used during the second focus group, we did 

not observe HCPs in clinical practice. Direct observation might have yielded valuable real-world 

insight into behaviour (23, 24).  
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Comparison with existing literature 

Prior studies of CVD interventions in primary care have also assessed barriers and facilitators 

experienced by HCPs. Alageel et al. examined multiple health behaviour change (MBHC) 

interventions in the NHS Health Check for CVRM in UK primary care, interviewing HCPs to 

understand the limited effectiveness of these interventions (25). In addition to time constraints and 

work pressure, barriers identified in this study included patient capabilities, lack of training, and 

pessimism concerning effectiveness (25). These barriers are acknowledged in the current study 

design. Supporting our design and results, Molema et al. interviewed Dutch primary care HCPs 

concerning a combined lifestyle intervention, finding  that implementation problems related to the 

use of health-promoting financial incentives are best examined early on using the Behaviour Change 

Wheel (26). A 2022 systematic review by Lu et al. examined evidence for clinical decision support 

interventions on improving CVD outcomes, healthcare processes and implementation barriers (27). 

The authors reported slow uptake and concluded that adoption is heavily influenced by context and 

concordant implementation strategies.  

Although the relatively novel concept of population-level risk stratification is still emerging in 

population health management, earlier studies have made efforts in this direction. In a UK study by 

Chung et al., a model with age- and sex-specific risk thresholds prioritising individuals for CVD risk 

assessment, resulted in lower screening numbers and more efficient CVD risk assessment (28). 

However, to our knowledge, our study is the first to use a proactive population health management 

approach that explores how changes in health care delivery - from reactive to proactive - are 

perceived by HCPs.  

Implications for practice  

A better understanding of identified barriers and facilitators of target behaviours with respect to the 

PROSPERA programme (step 1 of the Behavioural Change Wheel) could support selection of relevant 

behaviour change techniques or implementation strategies (17). However, it is essential to consider 

barriers and facilitators affecting implementation at an early stage. Following the BCW, we 

considered corresponding behaviour change techniques (BCTs) for identified barriers that could be 

applied in a future clinical trial (17, 29). For instance, to mitigate panel inaccuracies we could 

consider alignment with a specific EHR used in most general practices in the greater Leiden and the 

Hague region, offering practices the most-up-to date information for panel risk stratification and U-

Prevent. Barriers relating to omission of the Lifestylecheck or other PROSPERA components could be 

partially mitigated by restructuring the physical and digital environment, for instance through 

desktop shortcuts and visible placement of the Lifestylecheck on the HCP’s desk. To address skills, 

further training in risk communication and pocket cards with instructions could be offered (29, 30). 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprintthis version posted June 9, 2026. ; https://doi.org/10.64898/2026.06.08.26355169doi: medRxiv preprint 

https://doi.org/10.64898/2026.06.08.26355169
http://creativecommons.org/licenses/by/4.0/


To stimulate engagement, other BCTs could include feedback on behaviour, practical support via the 

researcher and celebrating successes or providing rewards for the desired target behaviour.  

When developing complex interventions, our findings highlight the importance of considering 

barriers and facilitators informing behaviour change among HCPs at an early stage. We expect this 

study to be relevant for countries with healthcare systems in which healthcare professionals such as 

GPs serve a similar gatekeeping role, providing a roadmap for implementation of complex multilevel 

CVRM interventions in primary care.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprintthis version posted June 9, 2026. ; https://doi.org/10.64898/2026.06.08.26355169doi: medRxiv preprint 

https://doi.org/10.64898/2026.06.08.26355169
http://creativecommons.org/licenses/by/4.0/


Author ORCID IDs  

Vera A. M. C. Bongaerts https://orcid.org/0000-0001-6105-377X 

Laurens C. van Gestel https://orcid.org/0000-0002-2461-4301  

Steven H. J. Hageman https://orcid.org/0000-0003-2299-6745  

Jannick A. N. Dorresteijn https://orcid.org/0000-0002-0190-8526  

Marie-Lise S. Vuijk https://orcid.org/0009-0001-5215-420X 

Petra G. van Peet https://orcid.org/0000-0002-7963-6575  

Tobias N. Bonten https://orcid.org/0000-0002-7719-6182  

Mattijs E. Numans https://orcid.org/0000-0002-0368-5426  

Hendrikus J. A. van Os https://orcid.org/0000-0002-8911-8608  

Rimke C. Vos https://orcid.org/0000-0003-1074-6255 

Funding This study was supported and funded by The Netherlands Organization for Health Research 

and Development (ZonMw), grant project number 10140302110018. 

Provenance and peer review Not commissioned; externally peer reviewed. 

Ethical approval The Medical Ethical Review Board of Leiden University Medical Center mandated 

the review of research not falling under the Dutch Medical Research with Human Subjects Law 

(nWMO) to individual nWMO committees at Leiden University Medical Center. The nWMO 

committee reviewed the study proposal and provided a declaration of no objection (non-WMO 

approval number: 23-3050). 

Data All data relevant to the study are accessible from the author upon reasonable request. 

Competing interests None declared. 

Acknowledgements We thank our partners who contributed to the study: Harteraad, HADOKS, 

Stichting Langerhans, Stichting Informatievoorziening voor Zorg en Onderzoek (STIZON), Instituut 

voor Zorgoptimalisatie (INSZO) and ORTEC B.V. We especially thank all general practitioners and 

practice nurses who participated and generously gave their time and commitment.  

 

 

 

 

 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprintthis version posted June 9, 2026. ; https://doi.org/10.64898/2026.06.08.26355169doi: medRxiv preprint 

https://orcid.org/0000-0001-6105-377X
https://orcid.org/0000-0002-2461-4301
https://orcid.org/0000-0003-2299-6745
https://orcid.org/0000-0002-0190-8526
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Forcid.org%2F0009-0001-5215-420X&data=05%7C02%7Cv.a.m.c.bongaerts%40lumc.nl%7C25474701f65b45340bb708de69389330%7Cc4048c4fdd544cbd80495457aacd2fb8%7C0%7C0%7C639063888867315586%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=ljMp4yC3L6WmhjBLaQGiLUwrVWP4Gh7NisWOzZ3HQH0%3D&reserved=0
https://orcid.org/0000-0002-7963-6575
https://orcid.org/0000-0002-7719-6182
https://orcid.org/0000-0002-0368-5426
https://orcid.org/0000-0002-8911-8608
https://orcid.org/0000-0003-1074-6255
https://doi.org/10.64898/2026.06.08.26355169
http://creativecommons.org/licenses/by/4.0/


REFERENCES 

1. Organization WH. Fact Sheet Cardiovasular Diseases (CVDs): WHO; 2025 [31 of july 
2025:[Available from: https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-
%28cvds%29?utm_source=chatgpt.com. 
2. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E, Baddour LM, et al. Global 
Burden of Cardiovascular Diseases and Risk Factors, 1990-2019: Update From the GBD 2019 Study. J 
Am Coll Cardiol. 2020;76(25):2982-3021. 
3. InEen. Benchmark Ketenzorg 2023 [Available from: https://ineen.nl/wp-
content/uploads/2024/07/InEen-Benchmark-Ketenzorg-2023.pdf. 
4. Nivel. De praktijkondersteuner en praktijkverpleegkundige (POH) in beeld 2023 [Available 
from: www.nivel.nl. 
5. NHG. Nederlands Huisartsen Genootschap (NHG) standaard Cardiovasculair 
Risicomanagement (M84). 2019. Versie 4.0. 2019. 
6. NHG. Nederlands Huisartsen Genootschap (NHG) standaard Cardiovasculair 
Risicomanagement (M84). September 2024. Versie 4.1. 
https://richtlijnen.nhg.org/standaarden/cardiovasculair-risicomanagement2024. 
7. J.A.A. Dalstra AEK, J.J.M. Geurts, F.J.M. Frenken, J.P. Mackenbach. Trends in socioeconomic 
health inequalities in the Netherlands. . Journal of Epidemiology and Community Health. 2002. 
8. Buddeke J, Bots ML, van Dis I, Visseren FL, Hollander M, Schellevis FG, et al. Comorbidity in 
patients with cardiovascular disease in primary care: a cohort study with routine healthcare data. Br 
J Gen Pract. 2019;69(683):e398-e406. 
9. Population health management in primary health care: a proactive approach to improve 
health and well-being. Primary heath care policy paper series. Copenhagen: WHO Regional Office for 
Europe. Licence: CC BY-NC-SA 3.0 IGO. 2023.  Contract No.: WHO/EURO:2023-7497-47264-69316. 
10. Bongaerts VAMC, Vos RC, Hageman SHJ, Redekop WK, Dorresteijn JAN, Numans ME, et al. 
Improving cardiovascular population risk in primary care: protocol for the PROSPERA cluster-
randomized controlled trial of a complex multilevel intervention. 2026. 
11. Williams A, Lennox L, Harris M, Antonacci G. Supporting translation of research evidence into 
practice-the use of Normalisation Process Theory to assess and inform implementation within 
randomised controlled trials: a systematic review. Implement Sci. 2023;18(1):55. 
12. Bauer MS, Kirchner J. Implementation science: What is it and why should I care? Psychiatry 
Res. 2020;283:112376. 
13. Guastaferro K, Pfammatter AF. Guidance on selecting a translational framework for 
intervention development: Optimizing interventions for impact. J Clin Transl Sci. 2023;7(1):e119. 
14. Klaic M, Kapp S, Hudson P, Chapman W, Denehy L, Story D, et al. Implementability of 
healthcare interventions: an overview of reviews and development of a conceptual framework. 
Implement Sci. 2022;17(1):10. 
15. Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the question: understanding 
time lags in translational research. J R Soc Med. 2011;104(12):510-20. 
16. Lenfant C. Clinical Research to Clinical Practice — Lost in Translation? The New England 
Journal of Medicine. 2004;349. 
17. Michie S AL, West R.   . The Behaviour Change Wheel: A Guide to Designing Interventions.: 
London: Silverback Publishing; 2014. 
18. Atkins L, Francis J, Islam R, O'Connor D, Patey A, Ivers N, et al. A guide to using the 
Theoretical Domains Framework of behaviour change to investigate implementation problems. 
Implement Sci. 2017;12(1):77. 
19. French SD, Green SE, O'Connor DA, McKenzie JE, Francis JJ, Michie S, et al. Developing 
theory-informed behaviour change interventions to implement evidence into practice: a systematic 
approach using the Theoretical Domains Framework. Implement Sci. 2012;7:38. 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprintthis version posted June 9, 2026. ; https://doi.org/10.64898/2026.06.08.26355169doi: medRxiv preprint 

https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-%28cvds%29?utm_source=chatgpt.com
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-%28cvds%29?utm_source=chatgpt.com
https://ineen.nl/wp-content/uploads/2024/07/InEen-Benchmark-Ketenzorg-2023.pdf
https://ineen.nl/wp-content/uploads/2024/07/InEen-Benchmark-Ketenzorg-2023.pdf
file://///vf-i-hagk.lumcnet.prod.intern/hagk$/ONDERZOEK/PROJECTEN/PROSPERA/1.%20Feasibility/Manuscript/www.nivel.nl
https://richtlijnen.nhg.org/standaarden/cardiovasculair-risicomanagement2024
https://doi.org/10.64898/2026.06.08.26355169
http://creativecommons.org/licenses/by/4.0/


20. James Cane DOc, Susan Michie. Validation of the theoretical domains framework for use in 
behaviour change and implementation research. Implementation Science. 2012;7. 
21. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. A new framework 
for developing and evaluating complex interventions: update of Medical Research Council guidance. 
BMJ. 2021;374:n2061. 
22. van Someren MW, Barnard, Y. F., & Sandberg, J. A. C. The think aloud method: a 

practical approach to modelling cognitive processes. (Knowledge-based systems). Academic Press. 
1994. 
23. Fix GM, Kim B, Ruben M, McCullough MB. Direct Observation Methods: a Practical Guide for 
Health Researchers. PEC Innov. 2022;1. 
24. Potthoff S, Rasul O, Sniehotta FF, Marques M, Beyer F, Thomson R, et al. The relationship 
between habit and healthcare professional behaviour in clinical practice: a systematic review and 
meta-analysis. Health Psychol Rev. 2019;13(1):73-90. 
25. Alageel S, Gulliford MC, McDermott L, Wright AJ. Implementing multiple health behaviour 
change interventions for cardiovascular risk reduction in primary care: a qualitative study. BMC Fam 
Pract. 2018;19(1):171. 
26. Molema CCM, Wendel-Vos GCW, Ter Schegget S, Schuit AJ, van de Goor LAM. Perceived 
barriers and facilitators of the implementation of a combined lifestyle intervention with a financial 
incentive for chronically ill patients. BMC Fam Pract. 2019;20(1):137. 
27. Lu Y, Melnick ER, Krumholz HM. Clinical decision support in cardiovascular medicine. BMJ. 
2022;377:e059818. 
28. Chung R, Xu Z, Arnold M, Stevens D, Keogh R, Barrett J, et al. Prioritising cardiovascular 
disease risk assessment to high risk individuals based on primary care records. PLoS One. 
2023;18(9):e0292240. 
29. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The behavior 
change technique taxonomy (v1) of 93 hierarchically clustered techniques: building an international 
consensus for the reporting of behavior change interventions. Ann Behav Med. 2013;46(1):81-95. 
30. Steinmo SH, Michie S, Fuller C, Stanley S, Stapleton C, Stone SP. Bridging the gap between 
pragmatic intervention design and theory: using behavioural science tools to modify an existing 
quality improvement programme to implement "Sepsis Six". Implement Sci. 2016;11:14. 

 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprintthis version posted June 9, 2026. ; https://doi.org/10.64898/2026.06.08.26355169doi: medRxiv preprint 

https://doi.org/10.64898/2026.06.08.26355169
http://creativecommons.org/licenses/by/4.0/

