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Impact 

Research is driven by the urge to improve the world around us. It is usually inspired 

by a problem in daily life. The problem we addressed, was the occurrence of serious 

medical events such as a stroke, heart failure and death, as a consequence of 

undetected atrial fibrillation (AF). Our aim was to detect AF in an early stage, to 

prevent these severe consequences. We gathered knowledge by performing 

research, to find ways to solve the issue. Now, years after the start of our studies, 

when the research is finished, it is very important to look back to the problem in 

daily life that inspired us in the first place. How should the results be interpreted? 

In this chapter we reflect on how our research can influence daily life (societal 

impact) and science (scientific impact).  

 

Societal impact 

Research can impact society on different levels, such as climate, culture, and 

economy. The societal impact of this thesis can best be described in terms of policy 

making, industry and health. We also put our results in an international perspective. 

 

Policy making 
We initiated our trial with the intention to improve AF detection. Against our 

expectations, we did not pave the way for opportunistic screening. On the contrary: 

our results make us question dearly whether it should be done at all. Therefore, we 

do not recommend incorporating screening for AF in the Dutch ‘NHG-standaarden’, 

even though international guidelines already advise screening.1-5  

In the usual care group, we found that diagnosis of AF was generally the result of an 

interdisciplinary process. General practitioners (GPs) most often detected the 

irregular pulse, whereas the cardiologists usually diagnosed it. A smooth 

cooperation between these physicians is therefore very important. We recommend 

making local working agreements to facilitate this process. These could comprise 

easy referral options, a possibility to share electrocardiography (ECG) recordings 

with a cardiologist for specialist advise, and/or protocolised care pathways.  

 

Industry 
In our diagnostic accuracy study (chapter 6) we used three AF detection methods 

for opportunistic screening: radial pulse palpation and measurements with two 

devices with built-in AF detection algorithm – an electronic blood pressure monitor 
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(‘eBPM’, WatchBP Home A) and a single-lead ECG device (‘handheld ECG’, 

MyDiagnostick). The eBPM and the handheld ECG were both suitable for 

opportunistic screening purposes. The handheld ECG device had the best 

diagnostic accuracy. Being able to measure blood pressure with the eBPM can be 

an advantage. However, the ability to extract a rhythm strip from the handheld ECG 

might even be more convenient, especially if the quality is sufficient for diagnosing 

AF.6 We assessed the rhythm strips of the intermittent home measurements 

described in chapter 7; sensitivity and specificity were lower than for single 

measurements in general practice. Furthermore, cardiologists judged the quality to 

be poor for the measurements at home. However, another study showed that AF can 

safely be ruled out using the rhythm strips of the same device, when the 

measurements are not performed at home but supervised by a GP.7 The setting, 

performer, and number of measurements seem to influence both the accuracy and 

the quality of the recording. Ensuring a good quality of the rhythm strips under 

different circumstances is important when developing single-lead ECG devices. 

Direct feedback by means of a screen with a visible rhythm strip could facilitate 

this.  

Ambulatory monitoring by means of a Holter or event recorder does not seem to be 

a popular method among professionals and patients. Performing ambulatory 

monitoring can be burdensome for patients; they must temporarily disconnect the 

device while bathing or showering, and it can be a nuisance when going to sleep. In 

our vignette studies in chapter 2 and 3, GPs and cardiologists chose long-term 

monitoring less often than recommended by the guidelines. Furthermore, in our 

trial we experienced a large dropout of patients before and during the two-week 

Holter and intermittent single-lead ECG measurements. The yield of new cases in 

asymptomatic patients of ≥65 years with a negative 12-lead ECG was low. This might 

be due to a selection bias; those that did perform the measurements at home were 

younger and had less comorbidity. However, consistently applying ambulatory 

monitoring in patients with intermittent signs or symptoms, as recommended by 

the guidelines, might still enhance AF detection.  

Industry has already reacted to the reluctance to perform ambulatory monitoring, 

with the development of innovative and less obtrusive methods. Examples of these 

new methods are ECG patches, smartwatches, and smartphones.8, 9 However, many 

of these devices still require validation. In the survey in chapter 9 we explored 

consumer-facing wearables, devices and apps for AF detection. Currently health 

care professionals around the world believe we are not ready to implement them to 
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screen for AF. We first need to better define suitable individuals for screening and 

an appropriate mechanism for managing positive results.  

The results of our research can impact the development of devices. We advise to 

focus on the development of continuously instead of intermittently measuring 

devices. The challenge is to develop valid, reliable, and patient friendly devices for 

long-term monitoring.  

 

Health care 
The proposed opportunistic screening strategy in the Detecting and Diagnosing 

Atrial Fibrillation (D2AF) study, described in chapter 4 to 8, was ineffective and 

cannot, as such, be implemented in everyday health care. We showed that usual 

care is equally effective in detecting AF, therefore, patients will not be screened for 

AF. We spare patients from having to undergo unnecessary testing. However, the 

ineffectiveness of opportunistic screening in our setting, does not mean that the 

investigated devices are useless. When the blood pressure needs to be taken, one 

might as well use a device with AF-detection function. This is in line with the advice 

of the Dutch College of General Practitioners to assess heart rhythm when 

measuring blood pressure.1  

It is tempting to use the handheld ECG as a diagnostic tool in other situations, for 

instance in patients with symptoms suggestive of AF, or in home dwelling patients 

who cannot visit the practice for a 12-lead ECG. However, our results cannot be 

extended to these patient groups and previous research on the MyDiagnostick also 

focussed on screening settings, so we still advise caution when applying the device 

in other situations.10-12 Furthermore, the AF detection algorithm of other handheld 

ECG and eBPM devices may differ from the devices that we used. Therefore, 

diagnostic accuracy can be different. As such, our results are not automatically 

applicable to other devices.  

 

International collaboration 
Different guidelines from various countries give advice on diagnostic procedures 

for AF.1-5 International guidelines advise screening, while the Dutch guideline does 

not. Studies from varying countries gave contradictory results regarding the effect 

of screening.13-17 It is important to look at these international differences, to uncover 

which factors attribute to success and which to a lack of effect. An international 

research agenda could facilitate the process and create cohesion.  
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The publication of the D2AF study protocol aroused the interest of the AF-SCREEN 

international collaboration, a group promoting discussion and research about 

screening for AF. Steven Uittenbogaart and I were invited to attended an AF-SCREEN 

meeting in Rome in 2016.18 During this gathering, we took part in a consensus 

procedure on recommendations on screening for AF, resulting from a Delphi 

process. The two of us and the 49 other attendents voted and proposed changes, 

which were worked out further in a smaller group the next day. This resulted in the 

publication of a white paper.19 With our vote we were able to have an impact on these 

international recommendations. 

In 2019 the members of the collaboration distributed a survey among their 

colleagues, on the use of wearables and devices.20 The results were presented in 

chapter 9. It is because of the collaboration, that the survey could be distributed 

widely, reaching different kinds of health care professionals internationally.  

In the future, the collaboration may be used to perform larger international studies, 

or facilitate the exchange of data. However, as scientists devoted to screening for 

AF, we must ensure not to develop tunnel vision. Keeping an open mind is important, 

because – as we showed in our trial – screening for AF is not always effective.  

 

Scientific impact 

We now have a look at how our results impact science. However, what defines 

scientific impact? To clarify that, we go back to the first randomised controlled trial 

(RCT), conducted by Bradford Hill.21 He laid the foundations for modern medical 

research in 1948, when he successfully showed that streptomycin was more 

effective than only bedrest in treating tuberculosis. Ever since, RCTs represent a 

high methodological quality in evidence-based medicine, with great scientific 

impact.  

Trials with a significant positive effect, such as the trial of Bradfort Hill, usually get 

the most attention.22 They lead to new treatments or diagnostic strategies and 

provide a clear path to improve current practice. In contrast, negative trials are often 

regarded as failures. They were (and still are) underrepresented; it is more difficult 

to get the results published, they have a lower citation index, are less often 

presented at conferences, and get less attention in the media than positive trials.23 

Measuring scientific impact by the attention a study gets, however, is unjust. The 

importance of negative trials – if they are not underpowered – is underrated. The 

results show us what not to do and can lead to valuable hypotheses for new 

research. Furthermore, highlighting positive trials at the expense of negative trials 



Impact 

201 
 

can create a distorted view of reality, especially when results of trials are bundled in 

systematic reviews or meta-analyses.  

 

Screening for AF 
Let us focus on our research field. In 2007 Fitzmaurice et al. published the ‘Screening 

For AF in the Elderly’ (SAFE) study. This RCT on screening for AF showed a positive 

effect of screening.13 After this, AF detection became a hot topic. In the past two 

decades, many studies were performed in different settings, looking at various 

aspects of screening. Which device should be used?24-26 In which setting and which 

population should we screen?27-31 The European Society of Cardiology (ESC) 

recommended opportunistic screening in the updated guideline on management 

of AF in 2016.32 In 2017 Halcox et al. confirmed the positive effect of screening in the 

‘Assessment of REmote HEArt Rhythm Sampling using the AliveCor heart monitor 

to scrEen for Atrial Fibrillation’ (REHEARSE-AF) trial.14 Small systematic reviews on 

screening for AF were performed in 2018 and 2019, favouring screening.33, 34 But then, 

in 2020, two Dutch RCTs, our own D2AF study (chapter 8) and the ‘Improving 

DEtection of Atrial fibriLlation in Primary Care With the MyDiagnostick’ (IDEAL-MD) 

study, showed no effect of screening for AF.15 While we all thought screening for AF 

was effective, now doubt arose. Even though our trial was negative, it was ever so 

important: it made us question the benefit of screening, which was previously 

assumed to be certain.  

The conflicting results on the effect of screening for AF could inspire other 

scientists. In future systematic reviews on the effect of screening for AF, the 

inclusion of our study might shift the balance. Future research could focus on 

screening in populations with a low incidence of AF or select patients based on risk 

factors for development of AF, for instance heart failure and hypertension. More 

research is needed to uncover which factors lead to an effective intervention.  

 

Conclusion 

We demonstrated that opportunistic screening for AF is not effective in Dutch 

patients ≥65 years of age. We show that a change of course is necessary in research 

on AF detection. Hopefully our research will impact the direction of future research, 

like a pebble in the pond. 
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