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Introduction: Screening for cardiovascular disease (CVD) followed by preventive medication is expected to 

reduce CVD (2,3,5). However, insufficient medication adherence may affect screening effectiveness (11- 

12). It remains uncertain which interventions are suitable to support citizens in their decision-making 

about taking CVD preventive medication. 

Objective: We evaluated if and how three nurse-led telephone follow-up (TFU) calls supported citizens in 

making informed decisions regarding CVD preventive medication and thereby potentially strengthened 

their medication adherence. 

Methods: Employing a theory-based evaluation design inspired by Dahler-Larsen (39-41), we developed 

and tested a programme theory describing if and how the TFU calls supported medical decision-making 

and potentially improved medication adherence. Data were collected via telephone. 

Findings: We analysed 61 TFU calls collected between May 2017 and April 2019 and found that TFU 

calls supported participants’ reflections on preventive medication. TFU calls supported informed decision- 

making regarding initiating medication, allowing participants to consider personal preferences and values, 

including both opting for and abstaining from medication. The content of the TFU calls revolved around 

four crucial themes: I) understanding the purpose of taking the medicine; II) meaningfulness and joint 

reflection support the decision; III) relation to healthcare professionals; and IV) taking medication for the 

first time. 

Conclusion: TFU calls effectively supported citizens’ understanding and addressed their needs. Trusted 

healthcare professionals’ recommendations were preferred for decisional support. Initiating CVD preven- 

tive medication was particularly challenging for citizens who had not previously taken such medication. 

We recommend scheduling TFU calls early: the first after one week, the second after one month and the 

third after six months. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of Society for Vascular Nursing, Inc. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Cardiovascular disease (CVD) is the second leading cause of

morbidity and death, accounting for 32% of deaths worldwide. 1 Ac-

cording to international guidelines, preventive medication is cru-

cial in lowering CVD incidence and its consequences. 2 , 3 This im-

portance is underscored by the expected rise in CVD rates due to

aging and the rising prevalence of obesity and diabetes. 4 
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Population screening for subclinical and manifest CVD entailed

a 7% mortality reduction among 65-74-year-old men 

5 , and an

11% decrease in 65-69-year-old men. 6 , 7 Cardiovascular conditions,

like abdominal aortic aneurysm (AAA), peripheral arterial dis-

ease (PAD) and carotid plaque (CP), often start asymptomatic yet

hold a potential for preventive interventions targeting diet, smok-

ing, alcohol and exercise and initiation of preventive medication

with antiplatelets and lipid-lowering therapy. 2 , 3 , 8–11 However, low

medication adherence could diminish the positive screening effect,

with only 55-65% of patients adhering to the recommended pre-

ventive medication. 11 , 12 Moreover, research indicates low adher-

ence to prescribed medication, with only 25-30% being taken as
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Figure 1. The programme theory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

directed. 13 While preventive medication is endorsed to effectively

prevent CVD, acknowledging potential drawbacks for healthy in-

dividuals is vital. Balancing pros and cons, individuals must align

decisions with personal values and preferences, underscoring the

need to respect and accept informed decisions regarding medica-

tion adherence. 14–16 

WHO emphasises the value of continuous communication ef-

forts, e.g. telephone follow-up (TFU) calls, as a simple, cost-

effective strategy to enhance medication adherence. 17 Several stud-

ies confirm that TFU calls positively impact medication adherence

and decision-making 18–24 ; conversely, another study documents

low-certainty evidence for the effects of mobile phone-based inter-

ventions. 25 Furthermore, a meta-analysis revealed 19% higher non-

adherence among patients encountering healthcare providers with

inadequate communication skills. 26 Enhancing communication im-

proves medication adherence, necessitating effective techniques.

Pharmacists are key players in this endeavour. Thus, pharmacy re-

search has demonstrated effective strategies to enhance medica-

tion adherence by exploring factors like beliefs, attitudes, knowl-

edge, and successful initiation of new medications. By structured

pharmacist-patient conversations addressing competence, adher-

ence, satisfaction, self-management and drug-related problems,

patients are given tailored solutions to support their decision-

making. 27 , 28 Semi-structured conversations including, e.g., brief

face-to-face and telephone counselling sessions between pharma-

cists and patients boosted adherence by approximately 10%. 29–32

However, these effects are poorly elucidated in screening contexts.

A Danish study showed a single TFU call after three months im-

proved statin adherence, but no sustained effect persisted at 12-

and 60-month follow-up visits. 33 For optimal prevention, targeted

individual intervention investigating long-term medication adher-

ence effectiveness is needed. 34 , 35 Future research should prioritize

assessing the communication aspects with the greatest impact on

patient adherence. 26 Research literature acknowledges that provid-
ing individuals with necessary information is an ethical standard

in healthcare systems. 36 Thus, the objective is to evaluate if and

how nurse-led TFU calls support citizens with early-detected CVD

in making informed decisions about initiating preventive medica-

tion, potentially enhancing their adherence to recommended treat-

ment protocols while respecting their individual freedom of choice.

Material and methods 

This study was reported in accordance with the consolidated

SQUIRE 2.0. guideline criteria. 37 

Theoretical framework 

We followed recommendations concerning theory-based evalu-

ation proposed by Dahler-Larsen 

38–40 , who, in turn, was inspired

by realistic evaluation as described by Pawson & Tilley. 41 This ap-

proach allowed us to understand and study complex phenomena

in depth, supporting participants in their medical decision-making.

In short, the focus is on examining what works for whom, why,

and under what circumstances. 41 The theory-based evaluation de-

sign was based on programme theory 38 , 39 , 42–44 , as illustrated in

Figure 1 . 

Dahler-Larsen’s scientific theoretical position aligns with social

constructivism. Here, processes and contexts lie at the root of

all causality. With a process-based approach to causality, knowl-

edge is gained on how causal mechanisms work, providing an un-

derstanding of the underlying mechanisms affecting the interven-

tion. 38 , 45 , 46 In Table 1 , we illustrate Dahler-Larsen’s six steps of

theory-based evaluation. 38 , 45 

The following two questions guided the process of evaluating if

and how TFU calls worked (step one): 
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Table 1 

Six steps of theory-based evaluation. 

1. Ask the evaluation question. 

2. Find data for a programme theory. 

3. Create a programme theory. 

4. Prepare the programme theory for evaluation. 

5. Select a method and collect data. 

6. Analyse and conclude on the most effective mechanisms and moderators 

contributing to refining the programme theory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. What factors influence TFU call in supporting informed deci-

sions on initiating preventive medicine for participants with

early-detected CVD? 

2. What contents and time should be addressed for the TFU calls

to ensure that participants are supported in making informed

decisions? 

Setting and population 

The context for this study was the Vi borg S creening P rogramme

(VISP) for the municipality’s 67-year-old citizens. 47 In brief, VISP

participants were screened for AAA, PAD, CP, hypertension, type 2

diabetes and cardiac abnormalities. Those with early-detected AAA,

PAD and CP were recommended Aspirin 75 mg and/or Atorvastatin

20 mg at a 30-minute post-screening follow-up appointment con-

cerning risk modification and medical prevention. A prescription

was given, if not initiated already and contraindicated. If poten-

tial contraindications existed, participants were advised to consult

their general practitioner (GP) regarding the initiation. 11 , 47 VISP

participants with early-detected AAA, PAD or CP were invited to

participate in a randomized controlled trial (RCT) (control group,

n = 205 and intervention group, n = 204). Participants were excluded

if unable to understand Danish or prove informed consent. The

first 40 participants randomized to the intervention group partici-

pated in the present study. 

Intervention: nurse-led TFU calls 

We adapted and tested a known intervention ( TFU calls )

in a screening context 48 , as described above. The intervention

group received TFU calls at one, three- and six-months post-

recommendation for preventive medication. The first TFU was

scheduled after one month, giving participants time to redeem

prescriptions, gain initiation experience, and address any doubts

or questions. The second and third TFUs followed times to re-

deem prescriptions after three and six months. They were sup-

ported in enquiring and deciding about the medical recommen-

dation. We drew inspiration from motivational interviewing (MI) 49 

to guide supporting screened participants in making informed de-

cisions about initiating preventive CVD medicine. MI addresses

health behaviours like medication adherence, aiming to enhance

motivation and commitment to change by facilitating patients’ un-

derstanding of their health. MI respects patients’ autonomy builds

patient confidence and supports decision-making. The counselling

session follows a patient-centred, nonjudgmental and empathetic

approach. 13 , 49 Researchers and screening nurses developed a script

for the TFU calls inspired by research concerning medication ad-

herence. 27 , 50 Inspired by pharmacists, we aimed to streamline

TFU calls, offer customised information, bolster decision-making,

address concerns and empower patients in medication manage-

ment. 32 , 51 A pilot test produced a few changes to the script for

the TFU calls, e.g., we added questions regarding preventive med-

ication concerns. The same script was used for all three TFU calls,

comprising questions about the participant’s knowledge of their

medicine, motivation, beliefs and values, and habits (Additional
file). Screening nurses, trained and supervised for TFU calls, per-

formed screening exams, follow-up visits and TFU calls. 

Mechanisms, moderators and outcomes 

Mechanisms are hidden components assumed to impact out-

comes . 52 Mechanisms assumed to influence whether the partic-

ipants felt supported in making an informed choice about CVD

prevention included medication knowledge, motivation, beliefs and

values, and habits. Moderators are conditions activating the mech-

anism between cause and effect. 42 We assumed that a moderator

was a trusting relationship between the screening nurse and the

participant. 

Data collection 

Data were collected from May 2017 to April 2019. After

analysing TFU calls continuously, data richness and thickness 53 was

reached after 61 TFU calls. The distribution of TFU calls is illus-

trated in Figure 2 . Calls, lasting 10-15 minutes, were recorded and

transcribed verbatim. 

Data analysis 

Following Dahler-Larsen’s guidelines 38 , 39 , we analysed the data

in four steps. First, the first author read and re-read transcripts,

noted analytical considerations, and gained an initial overview,

identifying “meaning units”. Second, we identified mechanisms

and moderators by studying the nurse-participant process, as de-

scribed by Dahler-Larsen, clarifying underlying mechanisms. Third,

we identified differences and similarities in the process, observ-

ing how mechanisms influenced participants’ sense of being sup-

ported. Ultimately, four themes emerged. To illustrate transparency

and credibility, examples of the analytical process and our inter-

pretation are presented in Table 2 . 

To strengthen the rigor 54 of our study, the authors continu-

ously discussed their analysis at research team dialogue meet-

ings. 55 NVivo software version 12 was used to structure our find-

ings and facilitate the analysis. 56 

Ethical considerations 

All included participants were informed verbally and in writing

about the project and consent was obtained before each interview.

All data collected were kept confidential and the study was ap-

proved by the Danish Data Protection Agency (Supplement to VISP

cohort no.1-16-02-232-15). Furthermore, the study was approved

by the Science Ethics Committees for the Central Denmark Region,

case number:1-10-72-250-19 and VISP was recorded with Clinical-

Trials.gov (NCT03395509). 

Findings 

We identified four themes playing an essential role in the inter-

vention outcome. Two themes related to mechanisms were found:

(I) understanding the purpose of taking the medicine and (II)

meaningfulness and joint reflection support the decision. Further-

more, two themes related to moderators were identified: (III) re-

lation to the healthcare professionals and (IV) taking medication

for the first time. 

Understanding the purpose of taking the medicine 

We found participants’ understanding of the purpose of pre-

ventive medication to be an important mechanism underpinning
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Figure 2. CONSORT flowchart of participants and telephone follow-up (TFU) calls in the study. 
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Table 2 

Examples of the analytical process. 

Meaning units Mechanisms and 

moderators 

Differences and similarities in mechanisms and 

moderators 

Developing main themes to 

refine our programme 

theory 

“Well, I take the medication because the calcification 

has been diagnosed. I must take the medication to 

prevent further atherosclerosis” (Participant 2778, 3 

months). 

Understanding the 

purpose 

Comprehending the intended use of the 

medication enhances decision-making, 

whereas a lack of understanding generates 

uncertainty regarding the decision. 

(I) Understanding the 

purpose of taking the 

medicine 

“What do you think about the medication you have 

been recommended?” (Screening nurse and participant 

3368, 1 month). 

Reflection Supporting participants’ reflections promoted 

meaningfulness, whereas neglecting their 

thoughts and concerns made decision-making 

more difficult. 

(II) Meaningfulness and 

joint reflection support the 

decision 

“After visiting the GP…it was pleasant to talk about the 

status of my medication and ensure everything was in 

order” (Participant 2698, 3 months). 

Trusting relationship A trusting relationship became decisive for 

participants’ decision-making, whereas a lack 

of relationship hindered the feeling of being 

supported in the decision-making. 

(III) Relation to the 

healthcare professionals 

“I received a diagnosis of rheumatoid arthritis 

approximately 10-15 years ago, and I have been taking 

medication for it since then. Considering the 

alternatives, I perceive this medication in a similar way. 

Therefore, if it is necessary, I have no doubts whatever 

that I should continue taking it” (Participant 6654, 3 

months). 

Experience with 

medicine 

No experience with medicine creates 

insecurity, whereas experience with medicine 

reduces uncertainty. 

(IV) Taking medication for 

the first time 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

informed decision-making. If the screening nurse facilitated under-

standing effects, side effects and contraindications of the medicine,

participants felt supported. 

“When I get an explanation of how it works (statin), and it makes

sense, then there is really no need to worry about it anymore”

(Participant 5111, 3 months) 

We interpret that understanding the purpose of the preven-

tive treatment also reduced worries as the TFU calls were essen-

tial in clarifying any misunderstandings related to the medicine.

Understanding was further facilitated by the visual image of the

carotid calcification, which the participant was shown at the post-

screening follow-up appointment. 

“I saw it myself on the ultrasound scan; I saw that white thing on

the inside of the arteria” (Participant 6510, 1 month) 

These images aided participants’ discussions in TFU calls, en-

hancing comprehension of abstract concepts. In the TFU call, the

nurse also facilitated comprehensibility. This strengthened partici-

pants’ understanding of the medication’s effect. 

“That cholesterol-lowering tablet, it puts a little layer of varnish on

top of the atherosclerosis, so that the blood can more easily pass

through despite a slight narrowing in my carotid artery” (Partici-

pant 2592, 1 month) 

Using metaphors, nurses were able to establish a shared un-

derstanding with their participants, thereby facilitating a person-

centred approach. 

Meaningfulness and joint reflection support the decision 

Jointly reflecting on an individual’s perception of the mean-

ingfulness of preventive medication emerged as a crucial mecha-

nism influencing decisions. This process facilitated meaningfulness

by weighing treatment pros and cons, fostering informed decision-

making. Particularly, meaningfulness correlated with participants’

motivation to avert disease and prolong their lifespan. 

“You don’t have any symptoms, so you don’t think you’re sick, and

then it’s nice that you get such an “inspection”, just like the car

also gets checked” (Participant 6608, 3 months) 
For others, medication was meaningful because it allowed them

to follow self-selected recommendations, particularly with respect

to dietary recommendations. 

“So, I can eat little extra cheese snacks for a few days and then say

’never mind’ because I take the pills” (Participant 6569, 6 months)

Reflections on meaningfulness were based on an individual ne-

gotiation process. Some established meaningfulness by perceiving

the intervention as a warning to take good care of themselves,

combined with a fear of having a CVD event. 

“It would be stupid not to take it and then something happened,

you would never forgive yourself” (Participant 4054, 3 months) 

As such, TFU calls served as a platform allowing joint reflec-

tion on individual meaningfulness elements, addressing decisional

ambivalence and fear. In summary, we found joint reflection to be

predominately useful at the first and second TFU call. The main

themes were the rationale for taking preventive measures and

remedying decisional ambivalence and fear. Decisional ambivalence

was thus still present in several participants three months after the

recommendation. 

Relation to the healthcare professionals 

Trust and relationships with screening nurses decisively sup-

ported participants in matters of preventive medication. A trusting

relationship emerged as the contextual element with the greatest

impact on the effectiveness of TFU calls. Our findings revealed that

participants followed the advice of healthcare professionals they

held the highest confidence in. 

When you (the screening nurse) say it helps me, I trust it (Partici-

pant 3219, 1 month). 

Thus, establishing trust between participants and screening

nurses during the examination was crucial. This trust provided a

sense of safety, enabling open discussion of preventive medication

concerns during subsequent TFU calls. We also found that within

the first week after the screening examination, participants sought

advice on preventive medication from friends, family and their GP.

Participants sought the GP’s advice for a second opinion and to

address doubts regarding the recommended medicine. They valued

the GP’s comprehensive assessment due to their familiarity. 
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Figure 3. Tailored script for the TFU calls. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Yes, so I have had him (GP) for many years, and he knows me

inside and out…and just when I was told that there was some

calcification, I got a bit nervous, but (GP) says, there’s no need…

calm down now….” (Participant 6510, 1 month) 

These doubts typically arose when participants returned home

and had time to reflect on the preventive medication recommen-

dations. This underscores the need of rescheduling the first TFU to

an earlier time point. 

Taking medication for the first time 

Experience with medications was of great importance for par-

ticipants’ decision concerning CVD preventive medication initia-

tion. Those already using prescription medication simply consid-

ered the new preventive medication recommendation an “extra

pill” added to their pillbox. 

“I don’t have much trouble with that, it’s because I need to take

something else, too. I need to take some asthma medication, so

yes then it’s hitting two birds with one stone” (Participant 6689, 1

month) 

Correspondingly, participants with additional symptomatic dis-

eases, alongside asymptomatic CVD, were often less worried about

initiating recommended preventive medication because other ill-

nesses occupied more a significant portion of their focus. 

“I would actually say that my back takes up a lot more attention,

because I feel it. The second (early detected CVD) I do not feel”

(Participant 2962, 6 months) 

Conversely, the decision was more difficult for those who had

not previously taken prescribed medications. 

“I think it was frustrating, you go from not having to take any

medication to suddenly having to take some medicine all the time.

It was quite a shock to be told that now you must start taking

this medicine. I don’t take medicines, no one in my family does”

(Participant 6569, 3 months) 

Taking the first pill was overwhelming, impacting participants’

well-being. These participants discussed doubts and questioned the

recommendation during TFU calls. Addressing their concerns pro-

vided a sense of “peace of mind”. Furthermore, participants felt

empowered to make informed decisions aligned with their val-

ues. TFU call content varied based on whether the participant were

new to medication or had prior experience. 

Contents and timing for the nurse-led TFU calls 

The identified mechanisms and moderators revealed a need

to refine the programme theory in terms of 1) contents of the

script for the TFU calls and 2) schedule of the TFU calls. Regard-

ing the TFU call contents, we found variation between what par-

ticipants needed to talk about at the first, second and third calls.

Notably, a greater focus was required on participants’ perspective

regarding preventive medication recommendations. Using a script

of the TFU calls (Additional material) as originally suggested in

our programme theory was not optimal. Nevertheless, common

themes emerged across the three TFU calls, guiding the creation

of a refined, tailored and dialogue-based script for the TFU calls

( Figure 3 ). 

The script contains four new themes that should be addressed

in TFU calls. A: The individual’s perspective on medication, needs

and wishes for support. B: The individual’s questions and con-

cerns related to preventive medication. C: The individual’s experi-

ences with initiating preventive medication by exploring person-

alised motivation, satisfaction and reasons for taking preventive
medication and experience with other medications. D: How to es-

tablish daily routines for taking preventive medication. 

In relation to TFU call timing, we found TFU call scheduled at

one, three and six months was ineffectual for addressing our par-

ticipants’ needs. Instead, we recommend scheduling the first TFU

call one week recommending preventive medication as participants’

questions and doubts related mainly to the preventive medication

when returning home. Furthermore, we recommend the second

call to be made after one month . By this time, many had gained ex-

perience with preventive medication and therefore had other ques-

tions, e.g., relating to side effects. In addition, some participants

still needed to discuss their choice or were experiencing continued

decisional ambivalence. Finally, we recommend the third conversa-

tion to be made after six months but only upon request or when

deemed meaningful. The six-month TFU call should focus on sup-

porting decision-making and underpinning good routines to adher-

ence if the participant has initiated medication. The main findings

are summarised in Figure 4 . 

Discussion 

To our knowledge, this is the first study evaluating if and how

three TFU calls support citizens with early-detected CVD in their

decision-making about initiating preventive medication. Overall,

TFU calls worked, especially for citizens without previously pre-

scribed medication. To be supportive, information had to be tai-

lored to the citizen’s individual needs. Additionally, health profes-

sionals had to possess the necessary communication skills to fa-

cilitate tailored conversations about preventive medication. Simi-

larly, Woods et al. indicated that TFU calls harboured potential to

shape information and care to patients’ requirements. 57 Moreover,

González de León et al. reported a tailored intervention to be a fea-

sible strategy for working with individuals’ resources and ability to

promote and maintain health. 34 Furthermore, Pedretti et al. high-

lighted the importance of educational materials employing plain

language and delivering a clear and concise message. This person-

centred approach empowers citizens to maintain control over their

health issues. 12 Thus, we argue that our refined programme theory

with the refined script for the TFU calls provides a person-centred

approach facilitating citizens’ decision-making process while re-

specting their right to make informed choices, which may include

opting in and out of CVD preventive medication. 

Having established that a tailored TFU worked, we also found

the nurses’ communication skills essential for preventive measures

to appear meaningful. Through clear and concise communication,

screening nurses supported citizens in considering their motiva-

tion and thereby individualized the meaningfulness of prophylaxis.

We found communication skills fostered a trusting dialogue, al-

lowing citizens to confidently reflect on their perspectives and

express their support needs. Given its impact, development and
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Figure 4. Findings of how TFU calls support participants’ decision concerning CVD preventive medication. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

enhancement of communication skills should be a focal point in

programme theory. Understanding of and insights into their own

medical treatment strengthened citizens’ confidence in making in-

formed choices about preventive medication. Our findings are un-

derpinned by Sandbæk et al. 58 who developed five items patients

discuss with their GP concerning their experiences with adverse

drug reactions, excess medication, unnecessary medication, medi-

cation satisfaction and medication-related topics. They concluded

patient-GP dialogues empowered patients, allowing them to voice

their perspectives, and increased their sense of security, satisfac-

tion and insights into their medical treatment. However, they also

noted that not all patients wanted to reflect on their medication

and stated - for some - reflection triggered worries about the

medicine. 58 We found citizens needed to reflect on whether they

wanted preventive medication or not. However, we also argue that

the diversity in citizen preferences with respect to involvement

and reflection must be kept in mind. Likewise, citizens had indi-

vidual needs concerning the number of TFU calls. Our findings also

showed that using MI skills in the TFU calls supported screened

citizens in making informed decisions about medication. MI skills

are represented by the acronym OARS and include the following

components: Open-ended questions, encouraging citizens to think,

reflect and provide their opinions and feelings. Affirmations are a

way to support patients’ self-efficacy. Reflective listening involved

paraphrasing and displaying an empathetic understanding of pa-

tients’ situation. Summaries is a powerful method health profes-

sionals may utilise to express interest in and care for a patient,

highlighting significant issues raised during the conversation, and,

if necessary, redirect attention and focus. 13 , 49 These communica-

tion skills were essential for effective communication respecting

citizens’ autonomy and supported their decision-making concern-

ing CVD preventive medication in an unbiased and non-judgmental

way. 

Our recommendation of at least two TFU calls, possibly a third,

is underpinned a Danish study showing that a single TFU call three

months after a screening was insufficient to support long-term

medication adherence to preventive CVD medication. 33 Thus, three

TFU calls scheduled within six months seem justified by the fact

that citizens need time to reflect on the recommendation, gain ex-

perience with preventive CVD medicine and discuss any questions

with a healthcare professional. 

Strengths and limitations 

This study systematically followed Dahler-Larsen’s six-step eval-

uation. 38 , 39 With 61 TFU calls, we achieved data saturation for our
evaluation. By focusing on understanding the underlying mech-

anisms and moderators we provided a nuanced perspective on

if and how three TFU calls supported medical decision-making.

This process-based approach allowed a deeper understanding of

how programme theory can be refined and optimized to under-

pin recommendations for contents and scheduling of TFU calls. A

limitation was the lack of measures for assessing the impact of

the three follow-up (TFU) calls on medication adherence for CVD.

For instance, quantitative follow-up data regarding medication ad-

herence, such as adherence rates upon self-reported or registry-

based adherence. More research is therefore warranted to deter-

mine whether TFU calls are effective in ensuring long-term adher-

ence to CVD medication. 

Conclusion 

We propose recommendations for future practice emphasis-

ing effective communication acknowledging citizens’ needs and

choices. TFU calls were effective in supporting understanding and

meaningfulness, addressing citizens’ needs and preferences, an-

swering questions and doubts, exploring experiences and mo-

tivations. No medication adherence information was researched.

Trusted healthcare professionals’ recommendations were a valued

support resource. Initiation of CVD preventive medication proved

particularly challenging for citizens without prior medication ex-

perience, making the first pill the most difficult to take. Two, po-

tentially three, TFU calls supported medical decision-making. We

recommend scheduling the first TFU call after one week, the sec-

ond call after one month, and the third call after six months to

reduce the period in decisional ambivalence. 

Funding 

This work was supported by Health Research Foundation of

Central Denmark Region, VIA University College, Denmark and

Viborg Regional Hospital, Vascular Research Unit, Department of

Vascular Surgery, Viborg, Denmark . The study design, study con-

duct, data handling, data analysis, interpretation of the data, and

manuscript writing were not influenced by any of the funding

sources. 

Declaration of Competing Interest 

None. 



42 H.G. Højgaard, K. Frederiksen, A.L. Høgh et al. / Journal of Vascular Nursing 42 (2024) 35–43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CRediT authorship contribution statement 

Kirsten Frederiksen: Conceptualization, Formal analysis,

Methodology, Project administration, Supervision, Validation,

Writing – review & editing. Annette Langager Høgh: Concep-

tualization, Methodology, Project administration, Supervision,

Validation, Writing – review & editing. Marie Dahl: Conceptu-

alization, Formal analysis, Methodology, Project administration,

Supervision, Validation, Visualization, Writing – review & editing. 

Acknowledgements 

We kindly thank participants and screening nurses from Health-

care centre Viborg for their participation in this study. 

Supplementary materials 

Supplementary material associated with this article can be

found, in the online version, at doi: 10.1016/j.jvn.2023.11.007 . 

References 

1. Cardiovascular diseases (CVDs): https://www.who.int/news-room/fact-sheets/

detail/cardiovascular- diseases- (cvds) (10 July 2023). 
2. Timmis A, Vardas P, Townsend N, Torbica A, Katus H, De Smedt D. Euro-

pean society of cardiology: cardiovascular disease statistics 2021. Eur Heart J .
2022;43(8):716–799 21 February. doi: 10.1093/eurheartj/ehab892 . 

3. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano AL. 2016 Euro-

pean Guidelines on cardiovascular disease prevention in clinical practice: the
Sixth Joint task force of the european society of cardiology and other soci-

eties on cardiovascular disease prevention in clinical practice (constituted by
representatives of 10 societies and by invited experts). Developed with the

special contribution of the European Association for Cardiovascular Preven-
tion & Rehabilitation (EACPR). Eur Heart J . 2016;37(29):2315–2381 1 August.

doi: 10.1093/eurheartj/ehw106 . 

4. Population structure and ageing: https://ec.europa.eu/eurostat/statistics.
explained/index.php?title=Population_structure_and_ageing (10 July 2023). 

5. Lindholt JS, Søgaard R. Population screening and intervention for vascular
disease in Danish men (VIVA): a randomised controlled trial. Lancet Lond

Engl . 2017;390(10109):2256–2265 November 18. doi: 10.1016/S0140-6736(17)
32250-X . 

6. Lindholt JS, Søgaard R, Rasmussen LM, Mejldal A, Lambrechtsen J, Stef-

fensen FH. m.fl. Five-year outcomes of the danish cardiovascular screening
(DANCAVAS) Trial. N Engl J Med . 2022;387(15):1385–1394 13 October. doi: 10.

1056/NEJMoa2208681 . 
7. DAIC. Cardiovascular screening may reduce risk of death and cardiovascu-

lar disease ; 2023 . https://www.dicardiology.com/content/cardiovascular-
screening-may-reduce-risk-death-and-cardiovascular-disease 10 July. 

8. Cardiovascular diseases: https://www.who.int/health-topics/cardiovascular- 

diseases (10 July 2023). 
9. CVD statistics 2017: https://ehnheart.org/cvd-statistics/cvd-statistics-2017.html

(10 July 2023). 
10. Lindholt JS, Søgaard R. Why and when to screen for cardiovascular disease

in healthy individuals. Heart. . 2021;107(12):1010–1017 1 June. doi: 10.1136/
heartjnl- 2019- 316266 . 

11. Dahl M, Lindholt J, Søgaard R, Refsgaard J, Svenstrup D, Moeslund NJ. Relevance
of the viborg population based Screening Programme (VISP) for cardiovascular

conditions among 67 year olds: attendance rate, prevalence, and proportion of

initiated cardiovascular medicines stratified by sex. Eur J Vasc Endovasc Surg .
2023 March 16. doi: 10.1016/j.ejvs.2023.03.014 . 

12. Pedretti RFE, Hansen D, Ambrosetti M, Back M, Berger T, Ferreira MC. How
to optimize the adherence to a guideline-directed medical therapy in the sec-

ondary prevention of cardiovascular diseases: a clinical consensus statement
from the European Association of Preventive Cardiology. Eur J Prev Cardiol .

2023;30(2):149–166 1 February. doi: 10.1093/eurjpc/zwac204 . 

13. Salvo MC, Cannon-Breland ML. Motivational interviewing for medication ad-
herence. J Am Pharm Assoc JAPhA . 2015;55(4):354–361. doi: 10.1331/JAPhA.2015.

15532 . 
14. Edward Stefanek M. Uninformed compliance or informed choice? A needed

shift in our approach to cancer screening. JNCI J Natl Cancer Inst .
2011;103(24):1821–1826. doi: 10.1093/jnci/djr474 . 

15. Jepson RG, Hewison J, Thompson AGH, Weller D. How should we measure in-

formed choice? The case of cancer screening. J Med Ethics . 2005;31(4):192–196
April. doi: 10.1136/jme.20 03.0 05793 . 

16. Pérez-Lacasta MJ, Martínez-Alonso M, Garcia M, Sala M, Perestelo-Pérez L, Vi-
dal C. m.fl. Effect of information about the benefits and harms of mammog-

raphy on women’s decision making: The InforMa randomised controlled trial.
PloS One . 2019;14(3):e0214057 –e0214057 . 
17. World Health Organization. Adherence to long-term therapies: evidence for action ;

2023 . https://apps.who.int/iris/handle/10665/42682 10 July. 

18. Medicinsamtaler (Medication interviews): https://www.apotekerforeningen.dk/
om- os/apoteket- i- sundhedssektoren/medicinsamtaler (10 July 2023). 

19. Horne R, Chapman SCE, Parham R, Freemantle N, Forbes A, Cooper V. Un-
derstanding Patients’ adherence-related beliefs about medicines prescribed for

long-term conditions: a meta-analytic review of the necessity-concerns frame-
work. Xia Y, Editor. PLoS ONE . 2013;8(12):e80633 December 2. doi: 10.1371/

journal.pone.0080633 . 

20. Yasmin F, Banu B, Zakir SM, Sauerborn R, Ali L, Souares A. Positive influence
of short message service and voice call interventions on adherence and health

outcomes in case of chronic disease care: a systematic review. BMC Med Inform
Decis Mak . 2016;16(1) December. doi: 10.1186/s12911- 016- 0286- 3 . 

21. Elliott RA, Barber N, Clifford S, Horne R, Hartley E. The cost effectiveness of
a telephone-based pharmacy advisory service to improve adherence to newly

prescribed medicines. Pharm World Sci . 2007;30(1):17–23 21. november. doi: 10.
1007/s11096- 007- 9134- y . 

22. Rinfret S, Rodés-Cabau J, Bagur R, Déry JP, Dorais M, Larose E. Telephone

contact to improve adherence to dual antiplatelet therapy after drug-eluting
stent implantation. Heart Br Card Soc . 2013;99(8):562–569 april. doi: 10.1136/

heartjnl- 2012- 303004 . 
23. Hagström B, Mattsson B, Rost IM, Gunnarsson RK. What happened to the pre-

scriptions? A single, short, standardized telephone call may increase compli-
ance. Fam Pract . 2004;21(1):46–50 February 1. doi: 10.1093/fampra/cmh110 . 

24. Sacco WP, Morrison AD, Malone JI. A brief, regular, proactive telephone “coach-

ing” intervention for diabetes: Rationale, description, and preliminary results.
J Diabetes Compl . 2004;18(2):113–118 March 1. doi: 10.1016/S1056-8727(02)

00254-4 . 
25. Palmer MJ, Machiyama K, Woodd S, Gubijev A, Barnard S, Russell S, m.fl. Mo-

bile phone-based interventions for improving adherence to medication pre-
scribed for the primary prevention of cardiovascular disease in adults. Cochrane

Database Syst Rev. doi: 10.1002/14651858.CD012675.pub3 

26. Zolnierek KBH, DiMatteo MR. Physician communication and patient adherence
to treatment: A Meta-analysis. Med Care . 2009;47(8):826–834. doi: 10.1097/MLR.

0b013e31819a5acc . 
27. Kjeldsen LJ, Bjerrum L, Dam P, Larsen BO, Rossing C, Søndergaard B. Safe and

effective use of medicines for patients with type 2 diabetes – a randomized
controlled trial of two interventions delivered by local pharmacies. Res Soc Adm

Pharm . 2015;11(1):47–62 1 January. doi: 10.1016/j.sapharm.2014.03.003 . 

28. Kaae S, Dam P, Rossing C. Evaluation of a pharmacy service helping patients to
get a good start in taking their new medications for chronic diseases. Res Soc

Adm Pharm . 2016;12(3):4 86–4 95 1 May. doi: 10.1016/j.sapharm.2015.08.002 . 
29. Kooij MJ, Heerdink ER, van Dijk L, van Geffen ECG, Belitser SV, Bouvy ML. Ef-

fects of telephone counseling intervention by Pharmacists (TelCIP) on medi-
cation adherence; results of a cluster randomized trial. Front Pharmacol. doi:

10.3389/fphar.2016.00269 

30. Pringle JL, Boyer A, Conklin MH, McCullough JW, Aldridge A. The pennsylvania
project: pharmacist intervention improved medication adherence and reduced

health care costs. Health Aff (Millwood) . 2014;33(8):14 4 4–1452 August. doi: 10.
1377/hlthaff.2013.1398 . 

31. Taitel M, Jiang J, Rudkin K, Ewing S, Duncan I. The impact of pharmacist face-
to-face counseling to improve medication adherence among patients initiating

statin therapy. Patient Prefer Adherence . 2012;6:323–329 April 5. doi: 10.2147/

PPA.S29353 . 
32. Elliott R, Boyd M, Waring J, Barber N, Mehta R, Chuter A. Understanding and

Appraising the New Medicines Service in the NHS in England: A randomised
controlled trial and economic evaluation with qualitative appraisal comparing the

effectiveness and cost effectiveness of the New Medicine Service in community
pharmacies in England et.al; 2014 . https://www.researchgate.net/publication/

267333959_Understanding_and_Appraising_the_New_Medicines_Service_in_
the_NHS_in_England_A_randomised_controlled_trial_and_economic_evaluation_

with_qualitative_appraisal_comparing_the_effectiveness_and_cost_effec 10 July

2023 
33. Qvist I, Lindholt JS, Søgaard R, Lorentzen V, Hallas J, Frost L. Randomised trial

of telephone counselling to improve participants’ adherence to prescribed drugs
in a vascular screening trial. Basic Clin Pharmacol Toxicol . 2020;127(6):477–487

December. doi: 10.1111/bcpt.13459 . 
34. González de León B, del Pino-Sedeño T, Serrano-Pérez P, Rodríguez Ál-

varez C, Bejarano-Quisoboni D, Trujillo-Martín MM. Effectiveness of inter-

ventions to improve medication adherence in adults with depressive disor-
ders: a meta-analysis. BMC Psychiatry . 2022;22(1):487 July 20. doi: 10.1186/

s12888- 022- 04120- w . 
35. Systematiske og målrettede individorienterede forebyggelsesindsatser (Sys-

tematic and targeted individual-oriented prevention efforts): https://www.
sdu.dk/da/sif/rapporter/2022/systematisk_og_maalrettede_individorienterede_

forebyggelsesindsatser (10 July 2023) 

36. Giorgi Rossi P. Screening: The information individuals need to support their de-
cision: per protocol analysis is better than intention-to-treat analysis at quanti-

fying potential benefits and harms of screening. BMC Med Ethics . 2014;15(1):28
–28. doi: 10.1186/1472- 6939- 15- 28 . 

37. SQUIRE | SQUIRE 2.0 guidelines: http://www.squire-statement.org/index.cfm?
fuseaction=Page.ViewPage&PageID=471 (10 July 2023). 

38. Dahler-Larsen P. Evaluering af projekter - og andre ting, som ikke er ting (Eval-

uation of projects - and other things that are not things). 2nd edition . Odense:
Syddansk Universitetsforlag; 2018 . 

https://doi.org/10.1016/j.jvn.2023.11.007
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds
https://doi.org/10.1093/eurheartj/ehab892
https://doi.org/10.1093/eurheartj/ehw106
https://ec.europa.eu/eurostat/statistics.explained/index.php?
https://doi.org/10.1016/S0140-6736(17)32250-X
https://doi.org/10.1056/NEJMoa2208681
https://www.dicardiology.com/content/cardiovascular-screening-may-reduce-risk-death-and-cardiovascular-disease
https://www.who.int/health-topics/cardiovascular-diseases
https://ehnheart.org/cvd-statistics/cvd-statistics-2017.html
https://doi.org/10.1136/heartjnl-2019-316266
https://doi.org/10.1016/j.ejvs.2023.03.014
https://doi.org/10.1093/eurjpc/zwac204
https://doi.org/10.1331/JAPhA.2015.15532
https://doi.org/10.1093/jnci/djr474
https://doi.org/10.1136/jme.2003.005793
http://refhub.elsevier.com/S1062-0303(23)00095-X/sbref0016
https://apps.who.int/iris/handle/10665/42682
https://www.apotekerforeningen.dk/om-os/apoteket-i-sundhedssektoren/medicinsamtaler
https://doi.org/10.1371/journal.pone.0080633
https://doi.org/10.1186/s12911-016-0286-3
https://doi.org/10.1007/s11096-007-9134-y
https://doi.org/10.1136/heartjnl-2012-303004
https://doi.org/10.1093/fampra/cmh110
https://doi.org/10.1016/S1056-8727(02)00254-4
http://10.1002/14651858.CD012675.pub3
https://doi.org/10.1097/MLR.0b013e31819a5acc
https://doi.org/10.1016/j.sapharm.2014.03.003
https://doi.org/10.1016/j.sapharm.2015.08.002
http://10.3389/fphar.2016.00269
https://doi.org/10.1377/hlthaff.2013.1398
https://doi.org/10.2147/PPA.S29353
https://www.researchgate.net/publication/267333959_Understanding_and_Appraising_the_New_Medicines_Service_in_the_NHS_in_England_A_randomised_controlled_trial_and_economic_evaluation_with_qualitative_appraisal_comparing_the_effectiveness_and_cost_effec
https://doi.org/10.1111/bcpt.13459
https://doi.org/10.1186/s12888-022-04120-w
https://www.sdu.dk/da/sif/rapporter/2022/systematisk_og_maalrettede_individorienterede_forebyggelsesindsatser
https://doi.org/10.1186/1472-6939-15-28
http://www.squire-statement.org/index.cfm?fuseaction=Page.ViewPage&PageID=471
http://refhub.elsevier.com/S1062-0303(23)00095-X/sbref0038


H.G. Højgaard, K. Frederiksen, A.L. Høgh et al. / Journal of Vascular Nursing 42 (2024) 35–43 43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

39. Dahler-Larsen P. Theory-based evaluation meets ambiguity: the role of janus

variables. Am J Eval . 2018;39(1):6–23 1. marts. doi: 10.1177/1098214017716325 . 

40. Dahler-Larsen P. From programme theory to constructivism: on tragic, magic
and competing programmes. Evaluation . 2001;7(3):331–349 1. juli. doi: 10.1177/

13563890122209711 . 
41. Pawson Tilley. Realistic evaluation . London: Sage; 1997 235 s . 

42. Bredgaard T, Rye Dahl M, Hansen C. (Handbook of impact evaluation: in the
field of employment. Handbook of impact evaluation. Employment region North

Jutland); 2011 

43. Axelsen, M., Laugesen, C. Programteori for. Det Sociale Indikatorpro-
gram for socialpsykiatriske botilbud (SIP-socialpsykiatri) Beskrivelse af

design, formål og udviklingsproces (The Social Indicator Program for
social psychiatric residential facilities (SIP-social psychiatry) Descrip-

tion of design, purpose and development process): https://docplayer.dk/
16311664- Programteori- for- det- sociale- indikatorprogram- for- socialpsykiatriske-

botilbud- sip- socialpsykiatri- beskrivelse- af- design- formaal- og- udviklingsproces.
html (10 July 2023) 

44. Eriksen, M. Den logiske model. Et værktøj til at planlægge, gennemføre og eval-

uere sociale indsatser. KREVI. Kommunale og Regionale Evalueringsinstitut (The
logical model. A tool for planning, implementing and evaluating social efforts.

KREVI. Municipal and Regional Evaluation Institute); 2008. (10 July 2023) 
45. Bredgaard T, Editor. Virkningsevaluering. I: Evaluering af offentlig politik og ad-

ministration. (Impact evaluation. In: Evaluating public policy and administra-
tion. 1st edition). Kbh.: Hans Reitzel; 2016. 

46. Krogstrup HK, Dahler-Larsen P. Nye veje i evaluering: håndbog i tre evaluer-

ingsmodeller. (New ways in evaluation: handbook in three evaluation models. 1st
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