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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) OPPORTUNISTIC SCREENING OF ATRIAL FIBRILLATION BY 
AUTOMATIC BLOOD PRESSURE MEASUREMENT IN THE 
COMMUNITY 

AUTHORS Omboni, Stefano; Verberk, Willem 

 

VERSION 1 - REVIEW 

REVIEWER Joseph Wiesel, MD 
NYU-Langone Medical Center  
USA 
 
I hold the patent for the atrial fibrillation detection algorithm used in 
the Microlife WatchBP Office blood pressure monitor. 

REVIEW RETURNED 23-Dec-2015 

 

GENERAL COMMENTS Overview  
This study provides useful information as to the utility of screening 
for atrial fibrillation (AF) while screening for hypertension in a 
community setting. Community health screening programs, which 
include screening for hypertension, are very popular. Community 
screening for AF is much less common than screening for 
hypertension even though the benefit of detecting undiagnosed AF 
is great. Screening for AF by performing an ECG on each person is 
time consuming and requires expert reading of each ECG. The 
present study by Omboni and Verbek shows that screening for AF 
while screening for hypertension can be performed with minimal 
additional effort. Screening for AF in 220 subjects was automatically 
performed during the blood pressure measurements using the 
MIcrolife blood pressure monitor. Confirming the presence of newly 
diagnosed AF in four subjects required a cardiologist to read only 12 
ECG recordings. This is much more time and cost efficient than 
performing ECGs on all 220 subjects. Manual pulse palpation for AF 
is an option for screening but, as the authors point out, it is less 
accurate than using the Microlife AF blood pressure monitor and 
would result in many more unnecessary ECG recordings.  
 
The results of this study are important in that they suggests that 
community screening programs for hypertension should include 
routine AF screening by using an AF detecting blood pressure 
monitor and, in those with a positive reading, recording a single 
channel ECG.  
 
Specific Comments  
The study found newly diagnosed AF in four out of 220 subjects 
screened. The authors contend that this 1.8% prevalence of AF is 
comparable to the AF prevalence found in other population based 
studies (page 8 line 47) However, population based studies report 
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the prevalence of known AF. Including undiagnosed AF would 
presumably result in a significantly higher population prevalence of 
AF. This study found 1.8% of subjects with previously unknown AF 
and found no subjects with known AF. This suggests a sampling 
bias in that people with known AF may have decided not to be 
screened, possibly because they feel they are already followed by 
their physician. Therefore, the findings of this study suggests that 
the true prevalence of AF in this community may be 1.8% higher 
than expected prevalence of known AF of 1.9-2.9%.  
 
As expected, the mean age of those with AF was 77 (page 8 line 3). 
Screening programs for AF generally recommend screening those 
that are age 65 and older. It would be useful to know what percent of 
the 8 false positive AF readings were from subjects younger than 65. 
If some of the false positive AF readings came from younger 
subjects, the screening program could be made more efficient by 
doing ECGs only on subjects with AF readings that are 65 and older.  
 
A logistic regression analysis was performed on 15 variables (page 
8, line 19) to determine their relative risk for AF. It is surprising that 
some known risk factors for developing AF, such as hypertension, 
were not found to increase risk for AF. This is likely due to the small 
number of subjects with AF in this study. Therefore, a regression 
analysis using 15 variables may not be the right statistical analysis 
to perform on this limited data set.  
 
The accuracy of reading single channel ECG recordings is 
questioned (page 10, line 36). A twelve lead ECG is considered the 
gold standard for diagnosing AF but even that can be non-diagnostic 
if there is a noisy signal. The accuracy of the single channel ECG for 
diagnosing AF as reported in the Kearley et al study (page 16 
reference 25) showed great variability. This was likely due to the 
cardiologists having to make a diagnosis from a 30 second single 
channel ECG that may have had significant noise artifact. In the 
present study, the single channel ECG was repeated until the 
cardiologist determined that the ECG quality was sufficient to make 
a diagnosis. Under such circumstances, I have found single channel 
ECGs to be even more accurate for diagnosing AF than 12 lead 
ECGs which may include some noise artifact. 

 

REVIEWER S B Freedman 
University of Sydney, Australia 

REVIEW RETURNED 04-Jan-2016 

 

GENERAL COMMENTS This paper describes a small community study n=220 with an 
automated BP AF detection device (Microlife). The device was 
apparently used as part of a CVD risk assessment, administered by 
a person (training not specified), with a cardiologist in attendance to 
check the one lead ECG for any positive AF diagnoses.  
 
The title of the paper implies that a case would be made for 
opportunistic community screening for AF, though this could not be 
made from the data presented, nor is it made in the discussion as 
might take place in an opinion piece such as PMID: 26099954 or 
26547457. The main data analysis is a multivariable exploration of 
the accompaniments or predictors of AF, based on the demographic 
and risk factor profile collected, and only 4/220 subjects with AF. 
Such an analysis is not appropriate for such tiny numbers, and adds 
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little to the very large body of epidemiologic data which has shown 
this much better in very large numbers of people. What has been 
demonstrated here is the over-riding importance of age as a 
determining factor in new incident AF, so it is puzzling that the 
authors chose to include an unrestricted age group mean age 57, 
down to 18 years, in this study.  
 
It is puzzling also that no known AF was uncovered in this small 
population survey, as the 4 people with confirmed AF claimed not to 
have known of this diagnosis. There may be a patient knowledge-
base gap or ascertainment problem in this study, as almost half of 
those with known AF (AF known to their primary care physician) 
were unaware of the diagnosis even when they were taking warfarin, 
as shown in a recent screening study in pharmacies (DOI 
10.1160/th13-02-0165).  
 
In discussion, the authors have compared the Microlife BP diagnosis 
of AF with physician pulse taking, or single lead ECGs (ref #25 in 
which two inferior single lead ECG solutions were compared to 
Microlife BP diagnosis), and concluded that the Microlife BP 
approach would be best. Although the authors have both declared 
their conflicts with the device used, there has been no citation of 3 
different single-lead ECG approaches that have been successfully 
used for screening for AF, and which may be superior to the ECG 
device mentioned: (doi:10.1161/CIRCULATIONAHA.114.014343, 
doi: 10.1160/th13-02-0165, doi: 10.1093/europace/euu057).  
 
A statement is made that opportunistic community screening may be 
better than opportunistic primary care BP screening for AF using 
Microlife, but no thought has been given to the logistics of this 
approach, nor whether it would lend itself to scaling up if large 
sections of the population are to be screened, as would be required 
if screening were to make an impact on stroke prevention. Firstly, no 
attempt was made to convey the result to the primary care physician 
in this study, but would be essential if screening for AF were to have 
an impact through appropriate management. Secondly, in this study 
a trained cardiologist was actually sent to the screening site, which 
would not be practicable to be done at scale, even if it might work for 
220 subjects. Finally, the time taken for 5 minutes of rest, 3 BP 
measurements and then an on-site cardiologist over-read of a 
single-lead ECG (or even an off-site over-read using a transmitting 
ECG device) may not be practicable for large-scale community 
screening whether opportunistic or systematic. Comparison should 
have included the single lead hand-held ECG devices listed above 
which can provide an accurate diagnosis in 30 seconds, and would 
be well suited to population or clinic screening approaches. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Overview  

This study provides useful information as to the utility of screening for atrial fibrillation (AF) while 

screening for hypertension in a community setting. Community health screening programs, which 

include screening for hypertension, are very popular. Community screening for AF is much less 

common than screening for hypertension even though the benefit of detecting undiagnosed AF is 

great. Screening for AF by performing an ECG on each person is time consuming and requires expert 

reading of each ECG. The present study by Omboni and Verberk shows that screening for AF while 
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screening for hypertension can be performed with minimal additional effort. Screening for AF in 220 

subjects was automatically performed during the blood pressure measurements using the Microlife 

blood pressure monitor. Confirming the presence of newly diagnosed AF in four subjects required a 

cardiologist to read only 12 ECG recordings. This is much more time and cost efficient than 

performing ECGs on all 220 subjects. Manual pulse palpation for AF is an option for screening but, as 

the authors point out, it is less accurate than using the Microlife AF blood pressure monitor and would 

result in many more unnecessary ECG recordings.  

 

The results of this study are important in that they suggests that community screening programs for 

hypertension should include routine AF screening by using an AF detecting blood pressure monitor 

and, in those with a positive reading, recording a single channel ECG.  

 

We thank the Reviewer for his overall positive evaluation of our work and important remarks, which 

helped us to improve the quality of our manuscript.  

 

Specific Comments  

 

The study found newly diagnosed AF in four out of 220 subjects screened. The authors contend that 

this 1.8% prevalence of AF is comparable to the AF prevalence found in other population based 

studies (page 8 line 47). However, population based studies report the prevalence of known AF. 

Including undiagnosed AF would presumably result in a significantly higher population prevalence of 

AF. This study found 1.8% of subjects with previously unknown AF and found no subjects with known 

AF. This suggests a sampling bias in that people with known AF may have decided not to be 

screened, possibly because they feel they are already followed by their physician. Therefore, the 

findings of this study suggests that the true prevalence of AF in this community may be 1.8% higher 

than expected prevalence of known AF of 1.9-2.9%.  

 

We much appreciate the Reviewer’s remark and now modified the discussion to comply with his 

suggestion. Thanks for this appropriate and relevant remark.  

 

As expected, the mean age of those with AF was 77 (page 8 line 3). Screening programs for AF 

generally recommend screening those that are age 65 and older. It would be useful to know what 

percent of the 8 false positive AF readings were from subjects younger than 65. If some of the false 

positive AF readings came from younger subjects, the screening program could be made more 

efficient by doing ECGs only on subjects with AF readings that are 65 and older.  

 

This is another practical important suggestion. We now mentioned it the text and added this 

information in Table 1. Most of the patients with false positive AF readings were younger than 65 

years (5 out of 8, 63%). Accordingly, we modified the discussion supporting the indication that a 

confirmatory ECG when AF is detected during the blood pressure measurement may be convenient 

only in elderly subjects.  

 

A logistic regression analysis was performed on 15 variables (page 8, line 19) to determine their 

relative risk for AF. It is surprising that some known risk factors for developing AF, such as 

hypertension, were not found to increase risk for AF. This is likely due to the small number of subjects 

with AF in this study. Therefore, a regression analysis using 15 variables may not be the right 

statistical analysis to perform on this limited data set.  

 

The Reviewer is correct. Likely, some known risk factors for AF which were found positive in an 

univariate analysis, lost their prediction when entered in a multivariate model. This might be due to the 

small sample of subjects with AF. We agree that focusing on the determination of possible risk factors 

in such a small sample of AF patients might be not relevant. Accordingly, we removed results of 
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multivariate analysis and focused more on the usefulness of such screening programs for AF.  

 

The accuracy of reading single channel ECG recordings is questioned (page 10, line 36). A twelve 

lead ECG is considered the gold standard for diagnosing AF but even that can be non-diagnostic if 

there is a noisy signal. The accuracy of the single channel ECG for diagnosing AF as reported in the 

Kearley et al study (page 16 reference 25) showed great variability. This was likely due to the 

cardiologists having to make a diagnosis from a 30 second single channel ECG that may have had 

significant noise artifact. In the present study, the single channel ECG was repeated until the 

cardiologist determined that the ECG quality was sufficient to make a diagnosis. Under such 

circumstances, I have found single channel ECGs to be even more accurate for diagnosing AF than 

12 lead ECGs which may include some noise artifact.  

 

We agree with the Reviewer and now modified our comment on single channel ECG in the 

discussion, as also suggested by Reviewer #2.  

 

 

 

   

Reviewer: 2  

 

This paper describes a small community study n=220 with an automated BP AF detection device 

(Microlife). The device was apparently used as part of a CVD risk assessment, administered by a 

person (training not specified), with a cardiologist in attendance to check the one lead ECG for any 

positive AF diagnoses.  

 

We now specified that all the operators during the campaign were not healthcare professionals, but 

they were trained to the use of the device and about the questions they had to put and the answers 

they had to get, by a physician.  

 

The title of the paper implies that a case would be made for opportunistic community screening for 

AF, though this could not be made from the data presented, nor is it made in the discussion as might 

take place in an opinion piece such as PMID: 26099954 or 26547457.  

 

Following the Reviewer’s suggestion we now changed the title, in order to more properly fit the 

content of the manuscript.  

 

The main data analysis is a multivariable exploration of the accompaniments or predictors of AF, 

based on the demographic and risk factor profile collected, and only 4/220 subjects with AF. Such an 

analysis is not appropriate for such tiny numbers, and adds little to the very large body of 

epidemiologic data which has shown this much better in very large numbers of people. What has 

been demonstrated here is the over-riding importance of age as a determining factor in new incident 

AF, so it is puzzling that the authors chose to include an unrestricted age group mean age 57, down 

to 18 years, in this study.  

 

We agree with both Reviewers on this point: the number of subjects with AF was small and the 

multivariate analysis might be highly inappropriate. For such reason we now removed this analysis 

and related results.  

Since this important remark was also raised by Reviewer #1 we now focused our presentation on the 

importance of providing an AF screening during BP measurement and an ECG only when AF is 

detected in elderly subjects, as suggested by both reviewers.  

Our screening campaign was not focused on screening of AF but on screening of hypertension, a 

condition which is present also in young subjects. We now addressed the Reviewer’s comment in the 
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study limitations.  

 

It is puzzling also that no known AF was uncovered in this small population survey, as the 4 people 

with confirmed AF claimed not to have known of this diagnosis. There may be a patient knowledge-

base gap or ascertainment problem in this study, as almost half of those with known AF (AF known to 

their primary care physician) were unaware of the diagnosis even when they were taking warfarin, as 

shown in a recent screening study in pharmacies (DOI 10.1160/th13-02-0165).  

 

We agree with the Reviewer’s comment. The fact that all subjects with AF were unaware of it may 

have two explanations: i) the subjects were unaware of a previous diagnosis of AF previously made 

by their doctor; ii) subjects aware of having AF and/or high blood pressure, and thus regularly seen by 

their doctors, were not interested in an additional check-up. We now modified the discussion also 

following the same suggestion from Reviewer #1.  

 

In discussion, the authors have compared the Microlife BP diagnosis of AF with physician pulse 

taking, or single lead ECGs (ref #25 in which two inferior single lead ECG solutions were compared to 

Microlife BP diagnosis), and concluded that the Microlife BP approach would be best. Although the 

authors have both declared their conflicts with the device used, there has been no citation of 3 

different single-lead ECG approaches that have been successfully used for screening for AF, and 

which may be superior to the ECG device mentioned: (doi:10.1161/CIRCULATIONAHA.114.014343, 

doi: 10.1160/th13-02-0165, doi: 10.1093/europace/euu057).  

 

The Reviewer is correct. We now amended the discussion, making the point more fairly and referring 

to the papers indicated by the Reviewer. Old ref. 40 has been removed. We now stressed the 

possible use of BP monitor with AF detection as an alternative to single-lead ECG, though we also 

discussed the fact that the latter have been found highly accurate in several studies..  

 

A statement is made that opportunistic community screening may be better than opportunistic primary 

care BP screening for AF using Microlife, but no thought has been given to the logistics of this 

approach, nor whether it would lend itself to scaling up if large sections of the population are to be 

screened, as would be required if screening were to make an impact on stroke prevention. Firstly, no 

attempt was made to convey the result to the primary care physician in this study, but would be 

essential if screening for AF were to have an impact through appropriate management. Secondly, in 

this study a trained cardiologist was actually sent to the screening site, which would not be practicable 

to be done at scale, even if it might work for 220 subjects. Finally, the time taken for 5 minutes of rest, 

3 BP measurements and then an on-site cardiologist over-read of a single-lead ECG (or even an off-

site over-read using a transmitting ECG device) may not be practicable for large-scale community 

screening whether opportunistic or systematic. Comparison should have included the single lead 

hand-held ECG devices listed above which can provide an accurate diagnosis in 30 seconds, and 

would be well suited to population or clinic screening approaches.  

 

We acknowledge the importance of the logistic and practical aspect and we now extensively 

discussed it, as also requested by Reviewer #1. 

VERSION 2 – REVIEW 

REVIEWER Joseph Wiesel 
NYU Langone Medical Center  
USA 
 
I hold the patent for detecting atrial fibrillation used in the Microlife 
blood pressure monitor. 

REVIEW RETURNED 05-Feb-2016 
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GENERAL COMMENTS This study adds useful information on the utility of AF screening in 
the community. Specifically, it shows that AF screening can be 
performed while screening for hypertension in the community and 
that this screening method can detect previously undiagnosed AF. It 
also provides data to support the recommendation that AF screening 
in the community should be limited to people age 65 and older.  
The authors refer to "other arrhythmias" a number of times such as 
on page 8 line 8 and in Table 1. This group should actually be 
described as "positive BP AF reading with non-AF arrhythmias." 
Since only those with a blood pressure monitor reading of AFIB had 
an ECG performed, it is likely that there were other people with non-
AF arrhythmias that were not recognized. 

 

REVIEWER Ben Freedman 
University of Sydney Australia 

REVIEW RETURNED 12-Feb-2016 

 

GENERAL COMMENTS Many of my major concerns have been addressed in the revision. A 
number of issues remain  
 
Where a small number of subjects is referred to eg 63% (5/8) the 
numbers are too small to make the % meaningful and so the % 
should be left out. This occurs in a few places.  
 
Para 2 page 9. The reason to restrict screening to over 65s, is not to 
have less false positives. It is because the incidence is greater with 
increasing age, and the need to treat if AF found goes up with age. 
This needs to be rewritten.  
 
Discussion Para 1. “In a recent nationwide, retrospective, 
observational Italian study involving 233 general practitioners and 
screening almost 300,000 patients representative of the population, 
the prevalence of AF was 2.0%.” This study is unreferenced, and 
requires it. Did they really screen for AF in 300,000 patients, or was 
this a case based study?  
 
Page 10 line 18 - 23: Use of the Mant paper which pitted GP ECG 
diagnosis against computer and expert, is not the same as an 
automated ECG device being checked by a primary care physician. 
Much the same issue will be the case for the confirmatory ECG 
required if the BP device is used. Therefore I do not agree with the 
statements which favour the BP device and this must be rewritten.  
 
Page 11 line 18 should be selection bias  
 
There is no mention of the major limitation of this approach i.e. the 
need for a cardiologist to go out into the community to read the 
positive traces. This would preclude this device being used for 
community screening. There is also no mention of the limitation of 
transmitting the result to the person’s practitioner which is required 
to initiate therapy for a newly diagnosed AF.  
 
Minor points  
Needs some careful editing for English expression  
Eg in abstract “When, a possible AF was detected” and “device 
detected a possible AF” should be “When possible AF was detected” 
and “device detected possible AF”  
Eg “in unaware subjects dwelled in the community”  
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Many other examples just in the abstract, as well as throughout the 
body of the manuscript too numerous to cite require revision for 
expression,? by BMJ Open editorial staff or by another person 
known to the authors.  
 
Page 8 top. cannot say nearly statistically significant if non-
significant by your definition 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Joseph Wiesel  

Institution and Country: NYU Langone Medical Center, USA Competing Interests: I hold the patent for 

detecting atrial fibrillation used in the Microlife blood pressure monitor.  

 

This study adds useful information on the utility of AF screening in the community. Specifically, it 

shows that AF screening can be performed while screening for hypertension in the community and 

that this screening method can detect previously undiagnosed AF. It also provides data to support the 

recommendation that AF screening in the community should be limited to people age 65 and older.  

The authors refer to "other arrhythmias" a number of times such as on page 8 line 8 and in Table 1. 

This group should actually be described as "positive BP AF reading with non-AF arrhythmias." Since 

only those with a blood pressure monitor reading of AFIB had an ECG performed, it is likely that there 

were other people with non-AF arrhythmias that were not recognized.  

 

We thank the reviewer for his positive evaluation of our work. Regarding the terminology, the 

Reviewer is correct and we now changed it throughout the text.  

 

Reviewer: 2  

Reviewer Name: Ben Freedman  

Institution and Country: University of Sydney, Australia Competing Interests: none relevant  

 

Many of my major concerns have been addressed in the revision. A number of issues remain  

 

We thank the Reviewer for having appreciated our effort. We now prepared a new revision addressing 

his remarks.  

 

Where a small number of subjects is referred to eg 63% (5/8) the numbers are too small to make the 

% meaningful and so the % should be left out. This occurs in a few places.  

 

We removed the percentages related to the subjects with arrhythmias different from AF.  

 

Para 2 page 9. The reason to restrict screening to over 65s, is not to have less false positives. It is 

because the incidence is greater with increasing age, and the need to treat if AF found goes up with 

age. This needs to be rewritten.  

 

We have now rewritten this sentence according to the Reviewer’s suggestion.  

 

Discussion Para 1. “In a recent nationwide, retrospective, observational Italian study involving 233 

general practitioners and screening almost 300,000 patients representative of the population, the 

prevalence of AF was 2.0%.” This study is unreferenced, and requires it. Did they really screen for AF 

in 300,000 patients, or was this a case based study?  

 

The Reviewer is correct. We did not refer to the paper by mistake. We now corrected the mistake. 
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Indeed, the investigators (general practitioners) screened almost 300,000 subjects, which were their 

patients.  

 

Page 10 line 18 - 23: Use of the Mant paper which pitted GP ECG diagnosis against computer and 

expert, is not the same as an automated ECG device being checked by a primary care physician. 

Much the same issue will be the case for the confirmatory ECG required if the BP device is used. 

Therefore I do not agree with the statements which favour the BP device and this must be rewritten.  

 

We re-wrote the sentence according to the Rewiever’s indication. We now put the emphasis on the 

fact that ECG screening is at the moment the best solution for mass screening.  

 

Page 11 line 18 should be selection bias  

 

We corrected the mistake.  

 

There is no mention of the major limitation of this approach i.e. the need for a cardiologist to go out 

into the community to read the positive traces. This would preclude this device being used for 

community screening. There is also no mention of the limitation of transmitting the result to the 

person’s practitioner which is required to initiate therapy for a newly diagnosed AF.  

 

We agree with the reviewer that it is not realistic to expect that a cardiologist would go out into the 

community to read the positive tracings. However, we do believe that the device is suitable for 

screening. The device can be used by technicians who can inform the individual to visit their doctor. 

Perhaps supported with an ECG print-out.  

We now re-wrote the sentence in order to address the reviewer’s remark and clarify our position .  

 

Minor points  

 

Needs some careful editing for English expression Eg in abstract “When, a possible AF was detected” 

and “device detected a possible AF” should be “When possible AF was detected” and “device 

detected possible AF” Eg “in unaware subjects dwelled in the community”  

Many other examples just in the abstract, as well as throughout the body of the manuscript too 

numerous to cite require revision for expression,? by BMJ Open editorial staff or by another person 

known to the authors.  

 

A native English speaking person has now revised our paper in order to improve the quality of the 

English.  

 

Page 8 top. cannot say nearly statistically significant if non-significant by your definition  

 

We have now changed the wording. 
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