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Self-detection of atrial fibrillation in an
aged population: three-year follow-up of
the LietoAF intervention study
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Abstract

Background: Atrial fibrillation (AF) is often asymptomatic and undiagnosed until an ischaemic stroke occurs. An
irregular pulse is a key manifestation of AF. We assessed whether pulse self-palpation is feasible in screening of AF.

Methods: Altogether 205 residents of Lieto municipality aged ≥75 years were randomized in 2012 to receive brief
education on pulse palpation focusing on evaluating rhythm regularity. Self-detected pulse irregularity and new AF
diagnoses were recorded, and the subjects’ quality of life and use of health care services were assessed during a
three-year follow-up.

Results: The subjects’ median age was 78.2 [3.8] years, and 89 (43.4%) were men. Overall, 139 (68%) subjects had initial
good motivation/capability for regular palpation. At four months, 112 (80.6%) subjects with good and 26 (39.4%) with
inadequate motivation/capability palpated their pulse daily. At 12 months, 120 (58.5%) and at 36 months, 69 (33.7%)
subjects palpated their pulse at least weekly. During the intervention, 67 (32.7%) subjects reported pulse irregularity. New
AF was found in 10 (4.9%) subjects, 7 (70%) of whom had reported pulse irregularity. Pulse irregularity independently
predicted new AF, but only one (0.5%) subject with new AF sought undelayed medical attention due to pulse irregularity.
Quality of life and number of outpatient clinic visits remained unchanged during follow-up.

Conclusion: Pulse palpation can be learned also by the elderly, but it is challenging to form a continuing habit.
The low persistence of pulse self-palpation limits its value in the screening of AF, and strategies to promote
persistence and research on alternative screening methods are needed.

Trial registration: http://www.ClinicalTrials.gov identifier: NCT01721005. The trial was registered retrospectively
on October 26, 2012.
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Background
Atrial fibrillation (AF) is a major risk factor of thrombo-
embolism and ischaemic stroke [1], and its prevalence in
ischaemic stroke patients is 15–25% [2, 3]. Moreover, in a
third of all ischaemic strokes no discernible causative
factor can be identified despite adequate diagnostic evalu-
ation, and thus these strokes are called cryptogenic [4].
Paroxysmal, asymptomatic AF is probably the underlying
aetiology in a significant share of cryptogenic strokes: two
recent randomised controlled studies uncovered new

unrecognised AF during long-term monitoring in 9–16%
of patients with cryptogenic stroke [5, 6]. The prevalence
of AF in the general adult population is approximately 1%,
but it sharply increases with age, and 9% of those over the
age of 80 suffer from the condition [7]. As a consequence
of the continuing aging of the population, conditions pre-
disposing to AF are becoming more common, and the
prevalence of AF is expected to increase significantly in
the future [7, 8], as is the number of thromboembolic
complications associated with it [9].
Approximately 10–40% of AF is asymptomatic or ‘si-

lent’ [10] and as a result ischaemic stroke is too often the
first clinical manifestation of AF [11]. Oral anticoagulation
has proven effective in the prevention of thromboembolism
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[12]. To facilitate the timely introduction of preventive
measures, early detection is paramount, and widely practic-
able and inexpensive measures to screen for AF are needed.
The 2012 focused update of the European Society of
Cardiology guidelines on the management of AF rec-
ommends opportunistic pulse palpation in patients
aged 65 years or older, followed by the recording of
ECG for screening of AF [13].
The aim of the LietoAF Study was to assess the feasi-

bility of using pulse self-palpation in screening of AF in
an aged population [14]. Early results were encouraging
regarding that self-monitoring of heart beat taught by a
nurse might be beneficial in the early detection of
asymptomatic AF. In this paper, we report the persist-
ence of the habit of regular pulse palpation and the yield
of the intervention and its effect on quality of life during
a follow-up of three years.

Methods
Patient population
The target population and study sample allocation have
been described previously in detail [14]. Briefly, subjects
were recruited from among all persons aged at least
75 years living in Lieto, a municipality in South-Western
Finland, at the end of 2011 according to information pro-
vided by the Finnish Population Register Centre. People
with history of chronic AF, who were receiving oral anti-
coagulants or who needed permanent institutional care
were excluded. Finally, there were 205 subjects who were
randomly selected to participate in the study from among
300 willing and eligible subjects. A flow diagram depicting
the target population and complete subject selection
process is presented in Fig. 1.

Study protocol
The complete study protocol is planned to last up to
5 years and is described in detail in www.ClinicalTrials.gov
(Identifier: NCT01721005). The study participants were
invited to a health centre for a baseline visit, during which
information was recorded on the subjects’ medical history,
medication, lifestyle factors, social factors and previous
education. Key physical measurements were performed
(height, weight, waist circumference and blood pressure)
and ECGs recorded. A validated EQ-5D-3L health state
questionnaire [15] was completed and Mini-Mental State
Examination (MMSE) performed.
A single trained cardiac nurse gave an education on

pulse palpation according to a standardised protocol fo-
cusing on the evaluation of heart rate and rhythm regular-
ity. First, the subjects received information on the health
implications of AF (i.e. risk of thromboembolism and is-
chaemic stroke), its clinical presentation and frequent
asymptomatic nature. The potential health benefits of the
intervention were explained (i.e. catching asymptomatic

AF and timely implementation of anticoagulation therapy
to avoid stroke). Then the nurse taught the technique of
pulse palpation with special focus on assessing heart rate
and rhythm regularity. In the third phase, the subjects
freely palpated their radial and carotid pulses and it was
recorded which pulses they could find and which fingers
they used for palpation. In the final phase the nurse
assessed the achieved capability of pulse palpation. The
subjects were deemed to have good capability, if they
could find their pulse at a preferred site, count out loud in
time with it and assess whether it was regular or irregular,
while the study nurse simultaneously palpated the pulse at
another site. Capability was deemed inadequate if one or
more of these tasks failed. The time spent at each phase

Fig. 1 A flow diagram of the target population and subject selection
process. Abbreviations. AF: atrial fibrillation
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varied individually as needed, but the maximum time
spent on education was ten minutes.
The participants were asked to continue self-assessment

of pulse on a permanent basis twice-daily and when symp-
toms are noticed. They received a follow-up diary where
they should record their heart rate for four months to
encourage habit formation. In case of detected pulse ir-
regularity or tachycardia (heart rate at least 110), the
participants were told to repeat pulse palpation in 20 min’
time and if the finding should persist to contact healthcare
professionals without any periodicity.
After one month, the participants arrived for the first

follow-up visit purposed to assess the habit of heart beat
self-monitoring and to repeat pulse palpation education,
if needed. The subjects’ motivation for regular pulse
palpation was assessed based on the completeness of
follow-up diary entries. If at least 80% of the possible
entries, assuming twice-daily palpation, were recorded,
motivation was graded as good, and if less than 80%
were completed, motivation was graded as inadequate.
Two groups were then formed based on achieved
capacity and motivation for regular palpation. If both
pulse palpation capability and motivation were graded
as good, the subject was classified as having good
motivation/capability (n = 139), otherwise as having inad-
equate motivation/capability (n = 66). An EQ-5D-3L
health state questionnaire was repeated. Possible outcome
events, health problems, use of healthcare services and
medication were asked, and outcome events were also
searched from hospital and community health centre re-
cords. The participants were encouraged to continue
regular self-assessment of pulse.
At four, 12 and 36 months, mailed questionnaires were

used to inquire about pulse palpation activity, detected
irregular pulse, healthcare contacts, outcome events and
medication. Outcome events were also searched from hos-
pital and community health centre records. A validated
EQ-5D-3L health state questionnaire, which records five
different dimensions of quality of life (mobility, self-care,
usual activities, anxiety/depression and pain/discomfort)
as well as the self-reported overall state of health, was
repeated at each follow-up to assess the effect of the inter-
vention on quality of life. The EQ-5D-3L health states
summary index was calculated to reflect the participants’
overall health applying the Danish time trade-off (TTO)
valuation technique to ensure the Scandinavian societal
perspective.
Altogether 20 subjects with detected pulse irregularity

were selected in an additional intervention where they
made a 10 min’ one-lead ECG recording twice a day and
when pulse irregularity was detected using a portable ECG
recorder which records a high-quality ECG (resolution 2
microvolts, bandwidth 0.05–250 Hz) (Beat2Phone; manu-
facturer: VitalSignum Oy; http://www.beat2phone.com/en).

For recording, the subjects wore a belt, which contained
the ECG electrodes and a transmitter, around their chest.
The recorded ECGs were transferred via Bluetooth to a
smart phone app and a cloud service to be analysed
by the investigators. ECG interpretation was visual,
and an experienced cardiologist (KEJA) was responsible
for all interpretations. Although Beat2Phone has not been
formally validated against a 12-lead ECG in diagnosing
AF, the ECG-signal was clear, and no difficulties in inter-
pretation were encountered in any of the recordings made
by the subjects during this study.

Outcomes
The primary outcomes of this study were self-detected
pulse irregularity and diagnosis of new AF. AF was diag-
nosed by a 12-lead ECG according to the standard criteria.
The secondary outcomes were occurrence of ischaemic
stroke or transient ischaemic attack (TIA), implantation of
pacemaker due to bradyarrhythmia and death during the
follow-up. Ischaemic stroke was defined as a permanent
focal neurological deficit adjudicated by a neurologist and
confirmed by computed tomography or magnetic reson-
ance imaging. TIA was defined as a transient (<24 h) focal
neurological deficit adjudicated by a neurologist. An
independent cardiologist assessed the indication for
pacemaker. Because of the relatively small sample size, a
composite outcome variable consisting of new AF,
TIA/ischaemic stroke, death and bradyarrhythmia requir-
ing pacemaker implantation, was used to study whether
capability of pulse self-monitoring and self-detected pulse
irregularities might have prognostic implications.

Study ethics
The study protocol was approved by the Medical Ethics
Committee of The Hospital District of Southwest Finland.
All patients enrolled in the study provided written in-
formed consent for participation. The study conforms to
the Declaration of Helsinki.

Statistical analyses
The statistical analyses were performed with IBM SPSS Sta-
tistics software (version 22.0, SPSS, Inc., Chicago, Illinois).
Continuous data are presented as median [interquartile
range] or mean ± standard deviation and categorical vari-
ables as absolute number and percentage. Chi-square test
and Fisher’s exact test were used to compare differ-
ences between proportions. Mann-Whitney U test and
independent-samples t-test were used for the analysis of
continuous variables. For repeated measures, one-way
ANOVA with repeated measures and Friedman test were
used to analyse continuous variables and Cochran’s Q test
to analyse dichotomous variables. After the Friedman
tests, Wilcoxon Signed Rank test was used in the post-hoc
analyses, and Bonferroni correction was applied to the
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post-hoc two-sided levels of significance. Based on the
results of bivariable comparisons, logistic regression ana-
lyses were conducted to analyse the independent predic-
tors of the outcome events and continuing pulse palpation
activity. Differences were considered significant if the
null hypothesis could be rejected at the 0.05 probabil-
ity level. Analyses were conducted according to the
intention-to-treat principle.

Results
The study population consisted of 205 participants,
whose median age was 78.2 [3.8] years, and of whom 89
(43.4%) were men. Altogether 139 subjects (68%) learned
pulse palpation and performed regular pulse monitoring
during the first month of follow-up, while 66 patients
had inadequate capability/motivation. The demographic
data of the study participants divided by the success of
pulse palpation education are presented in Table 1. High
MMSE Score, computer use at home, independence at
daily activities and low heart rate were the independent
predictors of learning pulse palpation and being moti-
vated to continue the self-detection of heart beat at a
one-month follow-up as described previously [14].
Altogether 39 out of the 205 participants (19.0%) inter-

rupted the study or did not respond to follow-up letters by
the three-year follow-up. Drop-out was significantly more
common in those with inadequate motivation/capability
than in those with good motivation/capability (37.9% vs.
10.1%, p < 0.001).

Persistence of pulse self-assessment activity
At the four months’ follow-up, 112 (80.6%) subjects with
good motivation/capability and 26 (39.4%) with inadequate
motivation/capability continued self-assessment of pulse
daily. Although at this time 147 (71.7%) of all patients de-
clared their commitment to continue regular pulse palpa-
tion, at 12 months only 17 (8.3%) palpated their pulse
daily, 103 (50.2%) weekly and 54 (26.3%) less often but oc-
casionally. Pulse palpation activity at 12 months did not
differ significantly between the two groups (p = 0.075).
Weekly physical exercise (OR: 2.84; 95% CI: 1.41–5.69;
p = 0.003) and high MMSE score (OR: 1.19; 95% CI:
1.02–1.38; p = 0.025) were the independent predictors of
continuing pulse palpation at least weekly at 12 months. At
the 36 months’ follow-up, 12 (5.9%) patients palpated their
pulse daily, 57 (27.8%) weekly and 70 (34.1%) less often but
occasionally. Pulse palpation activity at 36 months did not
differ significantly between the two groups (p = 0.41). There
were no independent predictors for continuing pulse palpa-
tion at least weekly at 36 months.

Self-detected pulse irregularity and outcome events
Altogether 34 (16.6%) subjects reported irregular pulse
findings during the first month, 44 (21.5%) during the

first four months, 55 (26.8%) during the first year and 67
(32.7%) during the three years of follow-up. New AF was
found in 10 (4.9%), ischaemic stroke or TIA in 9 (4.4%)
and death occurred in 11 (5.4%) subjects. A pacemaker
was implanted in 4 (2.0%) subjects due to advanced
atrioventricular block. New AF was diagnosed directly
after observing pulse irregularity in 1 (0.5%) subject, dur-
ing routine visits to the study centre in 3 (1.5%) subjects,
concomitantly with an ischaemic stroke in 1 (0.5%) sub-
ject, due to palpitations in 4 (2.0%) subjects and during
a routine check-up at the health centre in 1 (0.5%) sub-
ject. Oral anticoagulation therapy was initiated in all 10
of those with a new AF diagnosis. Irregular pulse find-
ings were significantly more common in subjects diag-
nosed with new AF than in those who were not: 7/10
(80.0%) vs. 60/195 (30.9%) (p = 0.015). Conversely, new
AF was diagnosed in 7 (10.4%) subjects who reported ir-
regular pulse findings and in 3 (2.2%) subjects who did
not (p = 0.015). Irregular pulse findings were not signifi-
cantly associated with the composite outcome variable
(p = 0.06), stroke/TIA (p = 0.48), pacemaker implantation
(p = 0.10) or death (p = 1.00). The independent predictors
of pulse irregularity and AF are presented in Table 2, and
a list of the outcome events excepting death and bradyar-
rhythmia needing pacemaker implantation is provided in
Additional file 1: Table S1.
During the stepped care subgroup intervention in 20 sub-

jects with pulse irregularities, a total of 252 successful ECG
recordings were performed during a seven day period. Ven-
tricular extrasystoles were present in 110 recordings in 17
subjects, supraventricular extrasystoles in 142 recordings in
19 subjects and pronounced sinus arrhythmia in 69 record-
ings in 16 subjects. One subject had sinoatrial block in 16
recordings. No other rhythm disturbances, including atrial
fibrillation and flutter, were detected.

Quality of life
The EQ-5D-3L summary index is shown in Fig. 2. No
significant change could be observed in the anxiety/de-
pression dimension of the EQ-5D-3L system either in
those with good (p = 0.26) or inadequate (p = 0.71) mo-
tivation/capability during the three years of follow-up.
Additionally, no change was observed in the EQ-5D-3L
summary index (p = 0.14), EQ VAS (p = 0.68) or the
anxiety/depression dimension of the EQ-5D-3L system
(p = 0.95) during the follow-up in those subjects who
continued pulse palpation at least weekly at 36 months.

Health care burden
No statistically significant changes were observed either
in the number of visits to the municipal primary health-
care centre (p = 0.39) or to special healthcare outpatient
clinics (p = 0.072) during the follow-up.
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Table 2 The independent predictors of pulse irregularity and atrial fibrillation

Univariate p value Multivariate p value OR 95% CI

Pulse irregularity

No history of diabetes 0.010 0.003 6.00 1.85–19.52

Low EQ-5D-3L 0.014 0.029 12.3 1.29–116.89

High BMI 0.077 0.034 1.09 1.01–1.19

Atrial fibrillation

Irregular pulse findings 0.015 0.019 5.25 1.31–21.00

Abbreviations: OR odds ratio, CI confidence interval, BMI body mass index

Table 1 Demographic data of study subjects at enrolment

N Good motivation
and capabilitya

139

Inadequate motivation
and/or capabilityb

66

p value

Age, yrs 77.8 [3.3] 79.4 [5.8] 0.002

Women 78 (56.1) 38 (57.6) 0.881

BMI 26.1 [4.1] 26.6 [6.8] 0.308

Heart rate 61.6 ± 9.3 66.1 ± 9.2 0.001

Hypertension 75 (54.0) 36 (54.5) 1.000

Diabetes 20 (14.4) 15 (22.7) 0.165

Coronary artery disease 20 (14.4) 16 (24.2) 0.115

Dyslipidaemia 53 (38.1) 21 (31.8) 0.438

Previous stroke or TIA 14 (10.1) 14 (21.2) 0.048

Heart failure 4 (2.9) 2 (3.0) 1.000

Paroxysmal AF or atrial flutter 4 (2.9) 3 (4.5) 0.683

Smoking 0.946

Never smoked 109 (78.4) 53 (80.3)

Ex-smoker 28 (20.1) 12 (18.2)

Current smoker 2 (1.4) 1 (1.5)

Alcohol consumption 0.970

Never 43 (30.9) 21 (31.8)

Less than weekly 72 (51.8) 33 (50.0)

Weekly 24 (17.3) 12 (18.2)

MMSE Test Score 29.0 [2.0] 28.0 [4.0] <0.001

Functional independence 134 (96.4) 53 (80.3) <0.001

Weekly physical exercise 112 (80.6) 46 (69.7) 0.109

EQ-5D VAS 80.0 [15.0] 70.0 [30.0] <0.001

Education level 0.007

Basicc 71 (51.1) 47 (71.2)

Secondary or higherd 68 (48.9) 19 (28.8)

Computer at home 63 (45.3) 10 (15.2) <0.001

Abbreviations: BMI body mass index, TIA transient ischaemic attack, MMSE Mini-Mental State Examination
Values are presented as number (%), median [interquartile range] or mean ± standard deviation
aGood pulse palpation capacity (ability to find the pulse and to calculate heart beat) and follow-up diary readings completed >80%
bModerate (difficulties to find pulse or calculate heart beat) or poor (inability to find pulse or calculate the heart beat) pulse palpation capacity and/or follow-up
diary readings completed ≤80%
c≤9 years of full-time education
d>9 years of full-time education
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Discussion
This study demonstrates that a simple and short nurse-
led education is effective in training pulse palpation to
the elderly, but also that it is challenging to maintain
sufficient motivation to continue regular pulse palpation
beyond a few months. Secondly, self-palpation of pulse
does not affect quality of life or experienced anxiety, nor
does it increase health-care burden. A total of 10 (4.9%)
cases of new AF were diagnosed during the three years
of follow-up, but while 7 of them had detected pulse ir-
regularities, only 1 (0.5%) subject sought urgent medical
attention and was diagnosed with AF due to self-
detected irregularity. Additionally, 3 (1.5%) cases of new
AF were diagnosed during visits to the study nurse.
A key manifestation of AF is pulse irregularity. The

current recommendation for screening of AF is oppor-
tunistic pulse palpation by healthcare professionals in
patients aged 65 years or older, followed by the record-
ing of an ECG when irregularity is detected [13]. In 2007
Fitzmaurice et al. compared opportunistic and system-
atic screening with a single ECG recording to standard
practice during a 12 month period in a population of
14,802 subjects aged 65 years or more [16]. The rate of
new AF diagnoses in the standard care arm was 1.0%,
while screening in the opportunistic and systematic arms
produced similar detection rates of 1.6% [16]. Another
study of 7262 subjects had a lower (0.76%) yield of new
AF diagnoses detected through opportunistic screening
during a shorter 6 month period, although no compari-
sons were made with any alternative approach [17]. Ac-
cording to a previous systematic review, pulse palpation
has high sensitivity but low specificity for AF [18].
Consequently, pulse palpation could feasibly be used to
find the subjects to whom more laborious methods, such
as ECG and Holter recordings, could be targeted. The
major caveat of opportunistic screening is that healthcare
visits by individuals are usually rare and far apart and
present only a narrow window to catch a paroxysmal

arrhythmia. Regular self-assessment of pulse could poten-
tially overcome this problem. According to Munschauer
et al., members of the general public are capable of
recognizing an irregular pulse with a sensitivity of
76% and specificity of 86% [19].
Although 3/4 of our subjects learned to palpate their

pulse, the persistence of palpation during the interven-
tion was disappointingly poor. After 3–4 months, 67% of
the subjects palpated their pulse daily, but at 12 months,
this figure was 8% and at 36 months merely 34% contin-
ued palpation at least weekly. Four months of diary
keeping proved ineffective in encouraging habit forma-
tion. It may be speculated that better persistence could
have been achieved by certain measures. Perhaps twice-
daily palpation was too strenuous and discouraged con-
tinuing palpation in the long term or the subjects would
have benefited from further follow-up visits. Previous
evidence suggests that long-lasting habits, which persist
even after the initial motivation to perform the behav-
iour has waned, are formed when a desired action is as-
sociated with an often-encountered external context,
which subsequently triggers the action automatically
after a short initial learning phase [20]. Until the second
follow-up, the subjects had a strong motivation to con-
tinue active palpation in the form of the diary, after
which continuing regular palpation depended on their
own personal motivations, which inevitably fade in the
long-term. Had we asked them from the beginning to
associate palpating their pulse with a daily activity, better
long-term results might have been achieved. Evidence
suggests that habit formation is not a long process: in a
study of 96 participants reporting subjective automaticity
of different contextual behaviours, after an asymptotic
increase, a plateau was reached after a mean of 66 days,
although the interindividual variation was wide [21].
During the follow-up, pulse irregularity was reported

by 1/3 of all subjects. Unfortunately, our study does not
identify the events following detected irregularity and it
is unclear whether the subjects appropriately contacted
healthcare professionals. Although 70% of those diag-
nosed with AF had reported pulse irregularity, which
was also an independent predictor of new AF, only one
was diagnosed with AF because of it. It may either be
that the subjects have not reacted appropriately or that
pulse palpation followed by healthcare work-up is an in-
effective screening method for one reason or another. A
significant point of consideration is that, with self-detec-
tion of pulse irregularity there is an inevitable delay before
an ECG recording can be performed, which allows time
for an AF paroxysm to subside. Pulse irregularity due to
frequent extrasystoles may also be problematic to inter-
pret even for healthcare professionals. The significance of
the intervention may also be unclear to the subjects. Ac-
cording to current evidence, patients with AF have limited

Fig. 2 The EQ-5D-3L summary index of the subjects during the study
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knowledge of their condition and its implications [22, 23].
A disappointing observation was that new AF was diag-
nosed in conjunction with a stroke/TIA also in one pa-
tient. Nevertheless, our finding is encouraging regarding
the possibility of using self-palpation of pulse to choose
those who are to be screened more thoroughly for AF.
The main concerns regarding our intervention were

whether it would negatively impact quality of life, cause
increased anxiety or lead to unnecessary healthcare con-
tacts. However, there was no discernible change in qual-
ity of life during the intervention, and furthermore, no
change was observed in those with good adherence to
pulse palpation. Moreover, no change was observed in
measures of experienced anxiety. Similarly, no significant
increase in the use of healthcare services was observed. It
should, however, be noted that the subjects’ poor adher-
ence to palpation may affect the reliability of these results.
Benito et al. have conducted a pilot study employing

pulse self-palpation in screening of AF [24]. Subjects
with risk factors of AF were divided into intervention
and control groups. The intervention group were edu-
cated on symptoms of AF, taught to palpate their pulse
monthly and seek medical attention as needed. Add-
itionally, office visits including medical history taking,
physical examination and recording an ECG occurred
every six months. After two years, 2.5% of the subjects
in the intervention and 1.3% in the control group were
diagnosed with new AF. Although these results are
promising, in the light of our findings, pulse palpation
probably was not a major factor in achieving better yield
in the intervention group.
Utilizing portable ECG recorders after self-detected

pulse irregularity might be an effective and cost-efficient
screening model provided that better persistence of
pulse palpation and adequate reporting could be pro-
moted. Accordingly, we performed a supplementary
intervention with portable ECG recorders in patients
with self-detected pulse irregularities, but disappoint-
ingly no new cases of AF were detected. The cohort size
was, however, only 20 subjects and the length of inter-
vention one week. Lowres et al. conducted a study where
1000 subjects aged at least 65 were screened at a single
time point for AF with an iPhone-based ECG recorder
by pharmacists. Altogether 15 (1.5%) cases of new AF
were detected, which is comparable to the rate achieved
by opportunistic screening [25]. Another screening study
utilizing iPhone-based hand-held ECG recorders was
conducted by the same research group on 42 subjects
who had experienced paroxysmal AF after cardiothoracic
surgery but had no previous history of AF and were dis-
charged in stable SR. The results were encouraging: it
was demonstrated that, after education, the independent
use of hand-held iPhone-based ECG recorders was feas-
ible in the screening of AF and well-accepted by the

target population during a four-week follow-up, while
recurrence of AF was detected in as many as 24% of the
subjects [26]. The greatest yield of new AF has been
achieved by the STROKESTOP investigators using port-
able ECG recorders in systematic screening of AF. In all,
7173 subjects belonging to the general 75–76 year-old
population were screened for AF with a standard ECG
recording followed by two weeks of ECG recordings per-
formed twice-daily and when palpitations are noticed
[27]. New AF was found in 3.0% of the subjects, after
which the prevalence of AF in the study population was
12.3%. In only 0.5% of the screened population new AF
was detected on the initial ECG. Single time-point
screening seems inefficient and repeated ECG recordings
are needed for better results. Previous evidence suggests
that brief intermittent ECG recordings have a better de-
tection rate of AF compared to Holter recordings [28].
Some limitations still need to be addressed. A control

group receiving usual care was not included in our
study, which is a notable limitation. This approach was
chosen mainly due to the small population base of Lieto,
which would probably have led to any control group be-
ing contaminated by the information relayed to the
intervention group. Our study was also limited by 19%
of subjects dropping out or not responding to follow-up
letters by 36 months of follow-up.

Conclusion
Although pulse palpation is a skill that can be learned even
at an older age, it is challenging to maintain a continuing
habit of monitoring heart beat on a daily basis. Conse-
quently, self-monitoring of pulse regularity is of limited
value in the screening of AF unless better persistence of ac-
tive palpation can be promoted and an efficient and clearly
defined follow-up algorithm to detected irregularity is de-
vised. With these preconditions pulse palpation might be
an adequate preliminary screening method before more la-
borious and expensive methods are used. Research to ex-
plore these possibilities and alternative screening methods
and strategies are needed.

Additional file

Additional file 1: Table S1. List of the study outcome events excepting
death and bradyarrhythmia requiring pacemaker implantation. (DOCX 16 kb)
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