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Aims Despite general awareness that screening for atrial fibrillation (AF) could reduce health hazards, large-scale implemen-
tation is lagging behind technological developments. As the successful implementation of a screening programme remains
challenging, this study aims to identify facilitating and inhibiting factors from healthcare providers’ perspectives.

Methods A mixed-methods approach was used to gather data among practice nurses in primary care in the southern region of the

and results Netherlands to evaluate the implementation of an ongoing single-lead electrocardiogram (ECG)-based AF screening pro-
gramme. Potential facilitating and inhibiting factors were evaluated using online questionnaires (N =74/75%) and 14 (of
24) semi-structured in-depth interviews (58.3%). All analyses were performed using SPSS 26.0. In total, 16 682 screenings
were performed on an eligible population of 64000, and 100 new AF cases were detected. Facilitating factors included
‘receiving clear instructions’ (mean + SD; 4.12 + 1.05), ‘easy use of the ECG-based device’ (4.58 + 0.68), and ‘patient sat-
isfaction’ (4.22 + 0.65). Inhibiting factors were ‘time availability’ (3.20 = 1.10), ‘insufficient feedback to the practice nurse’
(2.15 £ 0.89), ‘absence of coordination’ (54%), and the ‘lack of fitting policy’ (32%).

Conclusion Large-scale regional implementation of an AF screening programme in primary care resulted in a low participation of all
eligible patients. Based on the perceived barriers by healthcare providers, future AF screening programmes should create
preconditions to fit the intervention into daily routines, appointing an overall project lead and a General Practitioner (GP)
as a coordinator within every GP practice.
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Graphical Abstract
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8.8 million adults in the European Union in
2010

Screening for Atrial fibrillation reduces
health hazards

Population rates of screening are low (26%)
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Clear instructions (M 4.12 = SD 1.05)
Easy use (M 4.58 = SD 0.68)
Patient satisfaction (M 4.22 + SD 0.65)

Time availability (M 3.20 £ SD 1.10)
Insufficient feedback (M 2.15 £ SD 0.89)
Absence of coordination (54%)
Lack of fitting policy (32%)
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Introduction

Prevalence rates of atrial fibrillation (AF) are sharply increasing due to
the ageing population. In 2010, 8.8 million adults in the European
Union were estimated to suffer from AF, and this number is ex-
pected to more than double by the year 2060." Accordingly, clinical
outcomes (e.g. stroke, systemic embolism and all-cause mortality)
are extensive, and healthcare costs will further increase in the up-
coming years.‘#7 In a recent multicentre randomized controlled trial
called STROKESTOP, screening for AF showed a small net benefit
compared with standard of care, indicating that screening is safe
and beneficial in older populations.® In contrast, a comparable rando-
mized controlled trial in four centres in Denmark (LOOP-trial)
showed no significant reduction in the risk of stroke or systemic ar-
terial embolism.” Whereas other studies found AF screening to de-
tect undiagnosed patients,® improve clinical outcomes and decrease
overall costs,>® the success of current AF screening programmes var-
ies.’” For instance, previous AF screening programmes in the
Netherlands have indicated that the diagnostic yield largely depends
on the context of screening®'"~'* The D,AF study has highlighted
that the number of newly detected AF in cardiovascular risk

management (CVRM) programmes does not substantially increase
with the implementation of extensive screening methods.'
Moreover, the participation rate of eligible individuals is often sub-
stantially lower than intended."

With the growing number of technological solutions, AF screening
is expected to be easier and more widely available in the near future.®
In recent years, devices such as mobile phones, wrist-worn wearables,
and single-lead handheld electrocardiogram (ECG)-based screening

F,5’1‘/’718 showing

devices have been proven to accurately detect A
that technology is no longer a limiting factor in screening interven-
tions. Despite rapid technological advances, studies on opportunistic
AF screening in primary care and community screening are
scarce.'>"? Frequently used screening methods include systematic
and opportunistic screening strategies. Opportunistic screening20
mandates that a healthcare professional check explicitly for AF during
routine consultations in the entire population, while systematic
screening® is based on specific criteria such as age. Currently, it is un-
clear which AF screening strategy should be applied in clinical prac-
tice.2"*? Moreover, clear guidance on large-scale implementation of
technology-assisted AF screening programmes is lacking. Whereas
the European Heart Rhythm Association provided practical guidelines



572

LJ.HJ. Theunissen et al.

on using digital devices to detect and manage arrhythmias,'® advice on
how to implement the most appropriate screening strategy was not
provided. In prior research on the implementation of health interven-
tions, various generic factors that can positively or negatively affect an
implementation process were found such as the complexity and clar-
ity of the intervention or innovation, user knowledge about the inter-
vention, self-efficacy, and organizational elements such as staff
turnover or financial resources and Iegislation.23 Screening interven-
tions in other medical fields (e.g. cancer) revealed inhibiting factors
for implementation such as unfavourable attitudes from the health-
care provider and limited resources. 2% Specifically for AF screening
programmes, more research is needed on implementation strategies
to determine how to integrate optimal diagnostic methods in daily
work routines.”®

This study aims to assess facilitating and inhibiting factors among
healthcare providers directly involved in the screening process by
evaluating the implementation of a large-scale opportunistic AF
screening programme in a unique real-world primary care setting.
In particular, we focused on the healthcare provider’s perspective,
as the healthcare professionals’ opinion (e.g. knowledge, attitude
and time) is critical to identify barriers and facilitators for
implementation.

Methods

Population and design

In order to answer the research question, this study evaluates a large re-
gional AF screening programme. To this end, a distinction is made be-
tween the participation in the screening programme and the evaluation
of the screening programme. The screening programme refers to the
AF screening programme, and the evaluation of the screening pro-
gramme refers to the cross-sectional study with the healthcare providers
(practice nurses).

Screening programme

A total of 85 GP practices (39.9% of the total GP practices in the south-
east of the Netherlands with approximately 800 000 residents) received
an ECG-based screening device. Inclusion criteria were sufficient time for
AF screening during the diabetes mellitus (DM) and CVRM programmes,
the willingness of the practice nurse to receive training and register data,
and the willingness of GPs to take charge of the diagnostic process when
necessary. In these practices, a total of 90 000 patients participated in the
DM and CVRM programmes, with one to four visits per patient per year.
Further instructions were to only include elderly patients (65 years and
older) and exclude patients with AF. Practice nurses used an ECG-based
screening device (MyDiagnostick) to assess high-risk cardiac patients
from the DM and CVRM programmes for undiagnosed AF between
August 2018 and December 2020. In a prior study, the MyDiagnostick
showed a 100% sensitivity and a 96% specificity for detecting AF and
was described as easy to use and suitable for opportunistic AF
screening.27

Evaluation of the implementation of the screening
programme

The present study evaluates facilitating and inhibiting factors of imple-
menting a screening intervention for AF patients in primary care using
a mixed-methods approach consisting of online questionnaires and semi-
structured in-depth interviews. Practice nurses who participated in the
AF screening programme were approached to participate in an online

questionnaire and subsequently asked to participate in a telephone-based
semi-structured in-depth interview.

Procedure

Training practice nurses

Prior to the screening programme, practice nurses received instructions
from project coordinators who visited the GP practices. The instructions
contained information on using the MyDiagnostick (e.g. registration pro-
cess by sending e-mail and processing information). Subsequently, mul-
tiple training moments were planned to inform practice nurses, GPs
and other stakeholders with detailed procedural instructions.

Screening routine

Practice nurses were instructed to ask patients to hold the ECG-based
screening device for 60 seconds. If the device detected AF (i.e. displayed
by a red light), a second reading was performed. If a second red light was
displayed, validation with a 12-leads ECG was performed and assessed by
a cardiologist. In addition, practice nurses determined the Congestive
heart failure or left ventricular dysfunction Hypertension, Age >75
(doubled), Diabetes, Stroke, (doubled)-Vascular disease, Age 65-74,
Sex category (female) (CHA,DS,-VASc) and Hypertension, Abnormal
renal/liver function, Stroke, Bleeding history or predisposition, Labile
INR, Elderly, Drugs/alcohol concomitantly (HAS-BLED) risk score, kid-
ney function, and medication intake, supervised by the GP, based on
the patient’s medical record. This information was sent to the cardiolo-
gist for confirmation and policy regarding anticoagulation or referral to
the hospital. In addition, the cardiologist provided advice on the anticoa-
gulation policy and on further diagnostics and treatment, such as whether
or not they should be referred to a cardiologist.

Evaluation of facilitators and barriers of the screening
programme

Atotal of 98 practice nurses were invited, and all provided informed con-
sent and approved of their answers being used for research purposes.
Facilitators and inhibitors to implementing the ECG-based screening pro-
gramme were evaluated by gathering data from practice nurses via online
questionnaires and semi-structured in-depth interviews. Practice nurses
were invited to participate in the online questionnaires in February 2021
via e-mail. The participating practice nurses received two reminders (bi-
weekly) via e-mail to complete the online questionnaire before March
2021. Furthermore, in the final question of the questionnaire, practice
nurses were asked whether they were willing to participate in a semi-
structured in-depth interview. Practice nurses who agreed to participate
received an invite in April 2021. The interviews were conducted within 2
weeks via phone and (voice) recorded for data analysis and subsequently
anonymized.

Measurements

Online questionnaire

The online questionnaire is based on the validated Measurement
Instrument for Determinants of Innovations (MIDI).° The questions
were based on a five-point Likert scale (1: ‘totally disagree’ to 5: ‘totally
agree’) and subdivided into four domains. The first domain, Innovation
(Cronbach alpha =0.77), referring to the ECG-based screening device,
assessed seven different determinants (e.g. procedural clarity and cor-
rectness based on factual knowledge). Secondly, the User (Cronbach al-
pha=0.78) refers to the practice nurse and contains ten determinants
(e.g. personal benefits of the intervention and personal drawbacks).
Thirdly, the Organization (Cronbach alpha = 0.71) refers to the GP prac-
tice and contains 11 determinants (e.g. staff capacity, availability and feed-
back to the user). The last domain, consisting of only one question, was
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the Socio-political context which refers to compliance with the GP prac-
tice’s legislation and regulations. In the present study, the MIDI was
adapted to fit the purpose of the present study, which is common
when using the MIDI**?8 (e.g. some questions have binary or three an-
swer options). A full version of the online questionnaire is provided in
Supplementary material online, Appendix 1.

Semi-structured in-depth interviews

The semi-structured in-depth interviews were also adapted from the
MIDI questionnaire based on the online questionnaire responses.
During the telephone interviews, practice nurses were asked to briefly
describe how and by whom the ECG-based screening device was used
in their GP practice and how many times a week. In addition, concerning
the domain of Innovation, they were asked to indicate the advantages and
disadvantages of using the ECG-based screening device. An example
question for the domain User was ‘Do you think that the ECG-based
screening device fits well within the current guidelines and protocols
for patients within the CVRM or DM consultation hours?. For the do-
mains Organization and Socio-political context, practice nurses were
asked whether they felt the GP practices supported the use of the
ECG-based screening device and whether the AF screening programme
fit well within their GP practices policy.

Statistical analysis

The online questionnaire was analysed per domain using basic descriptive
statistics (i.e. percentage, means and standard deviation) with IBM SPSS,
version 26.0.” Mean and standard deviation was displayed for every de-
terminant per domain (mean + SD), using a scale from 1-5 with higher
scores indicating higher satisfaction. In addition, questions phrased
from negative to positive were recoded, and for the binary questions,
the percentage of ‘yes’ responses will be presented. Finally, the internal
reliability of the determinants was assessed with Cronbach’s alpha
coefficient.

Audio recordings of the semi-structured in-depth interviews were
analysed, summarized and stored by an independent researcher. The
transcripts were coded deductively, and the researchers reached a con-
sensus on the chosen broad themes.*® The insights obtained from the
semi-structured in-depth interviews were used to support the interpret-
ation of the quantitative data.

Results

From the approximated 64 000 patients participating in the DM and
CVRM programmes who were eligible for AF screening, the
ECG-based device was held 16682 times between August 2018
and December 2020, and for 245 (1.5%), there was an indication
of AF. After validation with a 12-leads ECG, AF was confirmed in
100 patients (0.6%). As detailed in the flowchart in Figure 1, 98 prac-
tice nurses were invited to complete the online questionnaire to
evaluate the implementation of the screening programme. A total
of 74 (76%) practice nurses completed the online questionnaire,
and 24 practice nurses agreed to participate in a semi-structured in-
depth interview; 15 completed the interviews (62.5%). Due to a cor-
rupt audio recording 14 interviews were available for analysis.

Facilitators and barriers per domain
Innovation

The results of the questionnaires are displayed in Table 1. Regarding
the domain innovation, practice nurses reported the instructions

about the intervention to be clear (mean+SD; 4.12+1.05).
Furthermore, all practice nurses in the semi-structured in-depth in-
terviews (n = 14) reported an overall positive experience with the in-
structions. In addition, the practice nurses found the ECG-based
screening device uncomplicated (4.58 +0.68) and relevant to pa-
tients (4.09 +0.85). However, the visibility of outcomes was rated
lower (3.19 +1.12) due to the fact that no additional information
is displayed on the device except a red or green light.

User

Highly rated determinants within the domain User were satisfaction
(4.22 +0.65), patient cooperation (4.45 + 0.58), and use and knowl-
edge (4.28 £ 0.61). Yet, half of the practice nurses (44.6%) lacked col-
leagues who used the ECG-based screening device as intended. In
addition, practice nurses reported personal drawbacks from using
the ECG-based screening device during consultations (3.20 + 1.10),
such as time available to integrate the intervention into their daily
work routine, which was confirmed in the interviews. In addition,
the interviewees (n=05) experienced difficulty with the time it
took to register a patient (35.7%). For example, in the interviews, a
practice nurse stated, ‘The MyDiagnostick does not take more
time than pulse palpating, but the procedure afterwards [Is time
consuming]'.

Organization and socio-political context

In 27 (31.7%) GP practices, agreements about the use of the device
were made in strategic plans, work plans or otherwise. In about half
(45.8%) of the participating GP practices, a coordinator was ap-
pointed for the use of the ECG-based screening device. The majority
of the GP practices (57.6%) experienced difficulties during the
screening due to changing circumstances such as cutbacks, staff
changes or the simultaneous deployment of other innovations in
their organization. Furthermore, most practices (44,6%) had only
one practice nurse trained in the ECG-based screening device, so
there was no substitute available in their absence (2.70 +0.98), nor
were there regular internal meetings about the intervention’s pro-
gress. In addition, practice nurses were generally dissatisfied with
the lack of feedback about the screening process (2.15 + 0.89), which
was confirmed in the semi-structured in-depth interviews by 35.7%
of the interviewees (n =5). Legislation and regulations were not per-
ceived as an important barrier (3.76 +£0.57).

Discussion

Despite a well-organized screening programme and relatively high
satisfaction, the number of people screened was low in this real-
world study in a typical primary care environment. According to
healthcare providers, factors, such as the usability of the
ECG-based device, sufficient time to explore the intervention, re-
ceiving regular feedback, and a clear project leader, should be in-
cluded in implementing such screening programmes.

According to the practice nurses, several inhibiting factors for im-
plementation were related to the organization of the GP practice.
Firstly, the amount of time to explore the intervention during their
workday was not sufficient to integrate the intervention into their
daily work routines, which is, according to a prior study,>! essential
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Figure 1 Flowchart detailing the GP practices and practice nurses that participated in the screening and the evaluation of the implementation of

the screening.

for a successful screening programme. Secondly, similar to what was
found in a prior study,®* there was no replacement in case of the ab-
sence of a practice nurse, which resulted in a significantly lower per-
centage of people screened than initially planned.

Other inhibiting factors reported include a lack of feedback re-
garding the screening programme and a lack of a clear project lead
to report to or address for questions. A clear leader who coordi-
nates the screening process prompts higher levels of engagement
and successful implementation® and can motivate the practice nurses
and GPs by using persuasive technologies, which are tools for motiv-
ating behaviour change such as competition, comparison, and co-
operation.®* Another factor that inhibited the screening was that

leadership in the GP practices was lacking. Most practice nurses indi-
cated that they feel unsupported by the GP and rarely had staff meet-
ings. Thus, the lack of leadership in the GP practice calls for the GP to
take over the coordination of future screening programmes. In add-
ition, practice nurses had different expectations due to the lack of in-
formation provided to them and lack of consequences in case they
did not follow the intervention guidelines. The GP did not replace
personnel in case of absence, which stagnated the intervention in
case of absence. Future screening programmes should therefore
adapt internal procedures in case of absent personnel.

Another factor that may have negatively influenced implementa-
tion is the users’ expectation. In general, the expectation of the
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Table 1 Means (M or %) and standard deviations (SD) of the online questionnaire per domain

N=74

No. Innovation M SD
1. Procedural clarity of the use of the ECG-based screening device 412 1.05
2. Correctness based on factual knowledge 3.85 0.84
3. Completeness of supplied information 4.03 0.95
4. Complexity of use® 4.58 0.68
5. Congruence with GP practice policy 391 0.92
6. Visibility of outcomes 3.19 112
7. Relevance for the patient 4.09 0.85

User
8A. Personal benefit of using the ECG-based screening device 3.68 0.98
8B. Personal drawbacks of using the ECG-based screening device® 3.20 1.10
9A. Outcome expectation: Importance on possible detection of AF 3.68 1.04
9B. Outcome expectation: Likelihood of possible detection of AF 373 0.67
10. Job perception 3.68 0.81
11. Patient satisfaction of using the ECG-based screening device 422 0.65
12. Client (patients cooperation in using ECG-based screening device) 4.45 0.58
13. Social support (sufficient help from my colleagues) 4.08 0.64
14. Descriptive norm® 1.86 0.87
15A. Subjective norm: Normative beliefs (expectations from colleagues on the use of ECG-based screening 3.58 0.70

device in the GP practice)

15B. Subjective norm: Motivation to comply (caring about the opinion of others) 3.31 0.72
16. Self-efficacy expectation about the ability to use the ECG-based screening device to possibly detect AF 3.81 0.84
17. Sufficient knowledge about how to use the ECG-based screening device 4.28 0.61
18. Awareness of content of innovation 3.65 0.58

Organization
19. Formal ratification by management® 32% 0.47
20. Replacement when staff leave 2.70 0.98
21. Staff capacity 355 0.94
22. Financial resources 347 0.69
23. Time available to explore the innovation 3.68 0.83
24. Availability of material resources and facilities 393 0.69
25. Coordinator® 46% 0.50
26. Unrest in the organization® 58% 0.50
27. Information available about use of innovation 391 0.62
28. Feedback to user about innovation process 2.15 0.89

Socio-political context
29. Legislation and regulations 3.76 0.57

A higher mean score indicates that a healthcare professional perceives this determinant less as a barrier to implementing (ranging from 1 to 5).

“Determinant 4 is scored inversely for readability (low score is an indicator of high complexity).

®Determinant 8B is scored inversely for readability (low score is an indicator of little perceived disadvantage).

“Determinant 14 has 3 answer options: (i) Hardly any colleague; (i) Half; (i) Almost all colleagues.

9Determinant 18 has 4 answer options: (i) | do not know the MyDiagnostick; (i) | know the MyDiagnostick but have not received any instruction yet; (iii) | know the MyDiagnostick and
have read the instruction superficially; (iv) | am familiar with the MyDiagnostick and have read the instruction completely and thoroughly.

“Determinant 19, 25 and 26 are yes/no questions. The percentage with the answer ‘Yes' is displayed.

practice nurses about the amount of newfound AF did not match
with the actual amount of detected AF, resulting in disappointment
(cognitive dissonance). Practice nurses should have been better in-
formed, as this could have minimized the gap between their expecta-
tions and reality, as suggested in a different s‘cudy34 on the
expectation-confirmation model (ECM). The ECM is considered
one of the notable theories that explain users’ post-adoption

behaviour. It is based on the expectation-confirmation theory, which
reflects the academic validity of relationships among users’ intention
to repurchase, satisfaction, perceived performance, and expecta-
tions.>* Thus, the EMC should be incorporated in the implementa-
tion strategy. An additional strategy that may be applied to
increase motivation levels, performance goals, and perceived abilities
is the integration of motivational elements such as peer competition
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within the GP practice.® Findings from a prior study?° indicated that
motivation is an essential facilitator for successfully implementing a
screening programme in primary care. The competition gives a sense
of accomplishment, comparison allows for subtle and empowering
peer pressure, and cooperation provides opportunities for mutual
support, group encouragement, and reinforcement and offers op-
portunities to collaborate, make, and interact with friends.>
However, as intrinsic motivation is not always self-evident, it is often
necessary to receive encouragement from others.”’ The GPs within
each GP practice should have motivated the practice nurses (to in-
crease the feeling of involvement). In addition, an essential element
of motivating people to join and care about a project or intervention
is to include them in the process and disclose and discuss a clear tar-
get goal with them.>® Throughout the screening programme, prac-
tice nurses indicated that they did not to understand or know the
overall goal, did not prioritize the intervention and did not see the
value of using the innovation over regular pulse palpation, which sug-
gests a need for increasing their involvement.>® Therefore, it is advis-
able to include practice nurses in disclosing and discussing the
intervention purpose.

Limitations

This study suffered from some limitations. First, this study may have
been subject to selection bias since practice nurses who participated
in the semi-structured in-depth interviews (N = 14) could be consid-
ered early adopters. Early adopters often have favourable percep-
tions of a new intervention.*” Additionally, the in-depth interviews
may contain socially desirable answers due to participants’ reluctance
to criticize the intervention. However, this limitation is not expected
to have a significant impact due to the anonymization of the results. In
fact, the anonymization may even have resulted in a more negative
attitude.®® Secondly, our study found that most GP practices had
only one practice nurse trained. However, we did not have informa-
tion on whether these practices had only one practice nurse avail-
able, or whether one nurse among multiple nurses was trained to
use the single-lead ECG device. Resultingly, we could not distinguish
the differences in facilitators and barriers between practices with
only one and practices with multiple nurses. Thirdly, during the study,
some of the screened patients visited the GP practice multiple times
and were, therefore, screened for AF multiple times. As a result, we
are not able to determine exactly how many patients were screened.
Therefore, only the amount of times the ECG-based screening de-
vice was held can be confirmed. As the primary focus of this study
was the evaluation of the implementation of the screening pro-
gramme, we believe this will not have impacted the results. Finally,
the time between the screening programme and the evaluation inter-
views was 1 year due to COVID-19 (patients were not allowed to
come to the GP office), which could have caused participants to for-
get details when answering the online questionnaire.”

Conclusion

Future screening programmes may be more successful if more time is
provided for them during the workday and if the organizational policy
is adapted to fit the intervention. Furthermore, implementation may
benefit from appointing a clear project lead who can provide regular

feedback about the screening programme, monitor the screening
process, and motivate the practice nurses and GPs. In addition, GP
leadership in GP practices is essential to support practice nurses
by having staff meetings, providing time to explore and implement
the intervention and replacing absent personnel.

Supplementary material

Supplementary material is available at European Heart Journal — Digital
Health
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