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Abstract

Background Elderly individuals are a high-risk population for atrial fibrillation
(AF). Improving screening efficiency for AF among community-dwelling elderly
populations helps reduce the risk of AF-related stroke.

Objective To compare the screening efficiency of different AF screening methods
in elderly populations.

Methods From July 2022 to January 2023, 1,300 elderly individuals were se-
lected from three residential committees (Xiangshan, Huangshan, and Luoshan)
in Jinyang Community, Pudong New Area, Shanghai. Participants were sequen-
tially screened for AF using radial artery pulse palpation, an electronic blood
pressure monitor with AF detection function, and a single-lead ECG recorder. A
positive result from any of the three methods was considered AF-positive, with
final diagnosis confirmed by an ECG room physician through ECG examination
and interpretation. ROC curves were plotted for different screening methods,
AUC was calculated, and their screening value was evaluated. The 2 test for
trend was used to analyze the correlation between CHA2DS2-VASc score and
AF.

Results Among the 1,300 participants, 93 were diagnosed with AF, including 57
asymptomatic individuals. Pulse palpation was positive in 375 participants, the
electronic blood pressure monitor with AF detection function was positive in 331
participants, and the single-lead ECG recorder was positive in 128 participants.
The AUC values for diagnosing AF in community-dwelling elderly were 0.750
(95%CI1=0.697~0.803, P<0.01) for pulse palpation, 0.832 (95%CI=0.790~0.874,
P<0.01) for the electronic blood pressure monitor with AF detection function,
and 0.939 (95%CI=0.916~0.973, P<0.01) for the single-lead ECG recorder. As
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the CHA2DS2-VASc score increased, the incidence of AF in elderly individuals
progressively increased ( 2 trend=197.46, P<0.01).

Conclusion Using portable single-lead ECG devices for AF screening is conve-
nient, efficient, and accurate, and can be promoted for AF screening among
community-dwelling elderly populations.
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Abstract

Background: Older adults are at high risk for atrial fibrillation (AF). Improv-
ing the efficiency of AF screening among community-dwelling elderly popula-
tions can help reduce the risk of AF-related stroke.

Objective: To compare the screening efficiency of different AF screening meth-
ods in elderly populations.

Methods: A total of 1,300 older adults were recruited from three neighbor-
hood committees (Xiangshan, Huangshan, and Luoshan) in Jinyang Commu-
nity, Pudong New Area, Shanghai, between July 2022 and January 2023. Par-
ticipants underwent three sequential AF screening methods: palpation of the
radial artery pulse, an electronic sphygmomanometer with AF detection func-
tion, and a single-lead ECG recorder. A positive result from any of the three
methods was considered AF-positive, with final confirmation via 12-lead ECG
interpretation by a qualified ECG technician. Receiver operating characteristic
(ROC) curves were plotted for each screening method, and the area under the
curve (AUC) was calculated to evaluate screening performance. The associa-
tion between CHA2DS2-VASc score (a stroke risk stratification tool) and AF
prevalence was analyzed using chi-square test for trend.

Results: Among 1,300 participants, AF was detected in 93 individuals, in-
cluding 57 asymptomatic cases. The three methods yielded 375 positive results
by pulse palpation, 331 by the AF-enabled blood pressure monitor, and 128

chinarxiv.org/items/chinaxiv-202312.00243 Machine Translation


https://chinarxiv.org/items/chinaxiv-202312.00243

ChinaRxiv [$X]

by the single-lead ECG recorder. The AUCs for diagnosing AF in commu-
nity elderly were 0.750 (95%CI=0.697-0.803, P<0.01) for pulse palpation, 0.832
(95%CI1=0.790-0.874, P<0.01) for the electronic sphygmomanometer, and 0.939
(95%C1=0.916-0.973, P<0.01) for the single-lead ECG recorder. AF prevalence
increased significantly with higher CHA2DS2-VASc scores (2 trend=197.46,
P<0.01).

Conclusion: Portable single-lead ECG recorders offer a convenient, efficient,
and accurate method for AF screening and can be recommended for widespread
use in community-based elderly populations.

Keywords: Atrial fibrillation; Aged; Community; Palpation; Sphygmo-
manometers; Electrocardiogram; CHA2DS2-VASc score; Screening

Introduction

Atrial fibrillation (AF) is a common arrhythmia among older adults and repre-
sents a major risk factor for stroke, cardiovascular disease, and all-cause mortal-
ity. AF increases stroke risk fivefold, with approximately one-quarter of cases
presenting as asymptomatic and 25% of patients receiving their diagnosis only
after experiencing a stroke. Although oral anticoagulation therapy substantially
reduces AF-related stroke risk, underutilization of this effective treatment and
delayed diagnosis remain primary obstacles to stroke prevention. Consequently,
early AF screening in elderly populations is essential.

Current AF screening research has focused primarily on implantable electronic
devices and wearable technologies. However, elderly community populations of-
ten have lower education levels, slower reaction times, and reduced acceptance
of new technologies, making the high cost and complex operation of these de-
vices difficult to implement on a large scale. Few studies have examined how
to optimize AF screening efficiency specifically for community-dwelling elderly
populations. This study compares the effectiveness of three simple and practical
AF screening methods to identify optimal approaches and workflows for elderly
community screening.

Methods

Study Population The study was conducted from July 2022 to January 2023.
Participants were recruited from three neighborhood committees (Xiangshan,
Huangshan, and Luoshan) in Jinyang Community, Pudong New Area, Shang-
hai. Recruitment announcements were distributed through community commit-
tees, and interested elderly residents registered voluntarily. Researchers then
screened potential participants based on the following criteria: Inclusion: age
$ $65 years and voluntary participation. Exclusion: severe dementia, psychi-
atric disorders, inability to cooperate with examinations, or prior AF diagnosis
confirmed by ECG or 24-hour Holter monitoring. All participants provided in-
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formed consent. The study protocol complied with medical ethics standards and
was approved by the Medical Ethics Committee of Jinyang Community Health
Service Center (JYKJ-2023-03). A total of 1,300 participants were ultimately
enrolled, including 559 males and 741 females.

Screening Instruments The study utilized two primary devices: (1) the
Microlife BPMS-4V intelligent blood pressure monitor (produced by Huayue
Electronics Co., Ltd.), an electronic sphygmomanometer with integrated AF
detection capability; and (2) the “Xin’ anbao” portable single-lead ECG recorder
(Model ER2, produced by Shenzhen Yuandong Innovation Technology Co., Ltd.).
The ECG recorder features two sensors that capture bipolar limb lead I ECG
signals via dry electrodes. Participants lightly touch both sensors while the
device automatically records a 30-second bipolar limb lead I ECG tracing [Figure
30: see original paper], with data saved and exported through the accompanying
“Lepu Health” mobile application. When AF diagnosis was uncertain, ECG
tracings could be transmitted wirelessly to a cardiology specialist for remote
interpretation.

Screening Procedures Information Collection: Research team members
established health records for all participants, collecting baseline data including
demographic information, lifestyle factors, medical history (diabetes, hyperten-
sion, vascular disease, ischemic cerebrovascular disease), and CHA2DS2-VASc
scores to assess stroke risk.

Screening Protocol: Each participant underwent all three screening methods
sequentially. First, trained volunteers performed a 15-second radial artery pulse
palpation. Next, participants had their blood pressure measured three times
automatically using the AF-enabled electronic sphygmomanometer. Finally, re-
searchers conducted a 30-second single-lead ECG recording. All participants
then received a standard 12-lead ECG performed and interpreted by a qualified
ECG technician. For participants identified as high stroke risk, researchers in-
structed them and their families on self-pulse palpation techniques at home and
provided contact cards. If irregular pulses were detected, participants were ad-
vised to contact the research team promptly for 12-lead ECG or 24-hour Holter
monitoring. High-risk participants were also invited to repeat the screening pro-
cess every 2-4 weeks at outpatient clinics, community health service stations, or
neighborhood activity centers until either AF was detected or the study period
ended.

Diagnostic Definitions Medical History Criteria: - Diabetes: Cur-
rently taking hypoglycemic medication or documented diagnosis at a
secondary /tertiary hospital. - Hypertension: Currently taking antihyper-
tensive medication or documented diagnosis at a secondary/tertiary hospital.
- Vascular disease: History of myocardial infarction, percutaneous coronary
intervention, coronary artery bypass grafting, or coronary/ peripheral artery
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disease confirmed by imaging. - Ischemic cerebrovascular disease: Imaging-
confirmed ischemic stroke or documented history of ischemic stroke/TIA at
a secondary/tertiary hospital. - Congestive heart failure: Moderate-to-severe
left ventricular systolic dysfunction on cardiac imaging or documented clinical
diagnosis at a secondary/tertiary hospital.

CHA2DS2-VASc Scoring: The scoring system assigns points for conges-
tive heart failure, hypertension, age $ $75 years (2 points), diabetes, prior
stroke/TIA (2 points), vascular disease, age 65-74 years, and female sex (1 point
each), with a maximum of 9 points. High stroke risk was defined as $ $2 points
for men and $ $3 points for women.

Positivity Criteria for Screening Methods: - Pulse palpation: Irregular
radial pulse during 15-second examination. - AF-enabled sphygmomanometer:
AFIB icon displayed on the device during blood pressure measurement. - Single-
lead ECG recorder: Absence of P waves with irregular rhythm on the 30-second
tracing.

Asymptomatic AF Definition: Absence of subjective symptoms such as pal-
pitations, shortness of breath, chest pain, fatigue, or reduced exercise tolerance,
and no medical consultation for such symptoms.

Statistical Analysis SPSS 26.0 software was used for all analyses. ROC
curves were constructed to evaluate the diagnostic performance of pulse palpa-
tion, the AF-enabled electronic sphygmomanometer, and the single-lead ECG
recorder, with AUC values calculated. The chi-square test for trend assessed
the association between CHA2DS2-VASc scores and AF prevalence. Statistical
significance was set at P<0.05.

Results

Detection Performance of Three Screening Methods Among 1,300 par-
ticipants, AF was detected in 93 individuals (7.2%), including 57 asymptomatic
cases (61.3% of all AF cases). The three screening methods yielded the follow-
ing results: pulse palpation was positive in 375 participants (70 true positives,
305 false positives, 902 true negatives, 23 false negatives); the AF-enabled blood
pressure monitor was positive in 331 participants (81 true positives, 250 false pos-
itives, 957 true negatives, 12 false negatives); and the single-lead ECG recorder
was positive in 128 participants (85 true positives, 43 false positives, 1,164 true
negatives, 8 false negatives).

The AUCs for diagnosing AF in community elderly were 0.750 (95%CI=0.697-
0.803, P<0.01) for pulse palpation, 0.832 (95%CI=0.790-0.874, P<0.01) for the
electronic sphygmomanometer, and 0.939 (95%CI=0.916-0.973, P<0.01) for the
single-lead ECG recorder , [Figure 1: see original paper].

Correlation Analysis AF prevalence increased progressively with higher
CHA2DS2-VASc scores: 1.15% (2/172) for score 1, 2.33% (10/430) for score

chinarxiv.org/items/chinaxiv-202312.00243 Machine Translation


https://chinarxiv.org/items/chinaxiv-202312.00243

ChinaRxiv [$X]

2, 3.93% (17/433) for score 3, 16.76% (31/185) for score 4, 38.46% (20/52) for
score 5, and 46.43% (13/28) for score 6 ( ? trend=142.67, P<0.01).

Discussion

All three screening methods demonstrated high sensitivity, but specificity var-
ied significantly, with pulse palpation showing the lowest specificity (74.7%),
followed by the AF-enabled sphygmomanometer, while the portable single-lead
ECG recorder achieved the highest specificity. The specificity of pulse palpation
in our study aligns with recommendations from the 2020 European Association
for Cardio-Thoracic Surgery (EACTS) guidelines. Although pulse palpation is
the most convenient and economical method, its lower specificity may result
from variability in operators’ technical proficiency. The AF-enabled sphygmo-
manometer requires three blood pressure measurements, making it more time-
consuming, and may have limitations in distinguishing atrial flutter from pre-
mature ventricular or atrial contractions.

The single-lead ECG recorder demonstrated both high sensitivity and speci-
ficity. Orchard et al. reported that among individuals aged $ $75 years, single-
lead ECG devices detected AF at 4.8 times the efficiency of single 12-lead ECG
screening. The method is simple, rapid, and allows direct visualization of trac-
ings. In practice, we found that its novel design and operation attracted elderly
participants’ attention and increased engagement, while saving time for both
screeners and participants.

Although 12-lead ECG remains the clinical gold standard for AF diagnosis, its
cost-effectiveness for large-scale population screening is unclear, and its single-
timepoint nature may miss asymptomatic or paroxysmal AF. Long-term Holter
monitoring or 1-2 week continuous ECG patch monitoring can improve detec-
tion of paroxysmal and asymptomatic AF but are prohibitively expensive for
large-scale community application. Opportunistic screening, while less sensitive
and specific than ECG, offers convenience and simplicity for implementation
in diverse settings such as outpatient clinics, communities, and homes. After
brief training, community pharmacies, senior activity centers, health stations,
and families could deploy AF-enabled sphygmomanometers or single-lead ECG
recorders for repeated screening, with positive results prompting timely medi-
cal referral. This low-cost, repeatable approach facilitates detection of asymp-
tomatic and paroxysmal AF.

Given the substantial workload of AF screening, identifying predictive factors
could help target high-risk populations, improving efficiency and reducing costs.
Our trend analysis revealed that AF prevalence increased significantly with
higher CHA2DS2-VASc scores (P<0.01). Several small-scale studies have iden-
tified CHA2DS2-VASc score as an AF risk predictor in specific populations. Lee
et al. found that age and CHA2DS2-VASc score were significant predictors of
postoperative AF following lobectomy, with age $ $75 years and score $ $5 sub-
stantially increasing risk. A cross-sectional study of 416 geriatric ward patients
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demonstrated CHA2DS2-VASc score as a significant AF predictor (AUC=0.75,
95%C1=0.7-0.8, P<0.001), with 4 points identified as the optimal cutoff. Yang
et al. reported similar findings in a community-based study of 328 elderly indi-
viduals, where AF prevalence exceeded 5% among those with scores $ $3 and
reached 40% for scores >6. Our findings are consistent with these studies, likely
because CHA2DS2-VASc components such as age, hypertension, heart failure,
and diabetes are themselves established AF risk factors. However, existing evi-
dence derives from small-scale studies in specific populations (e.g., postoperative
patients, geriatric ward residents), and multicenter, large-scale evidence is lack-
ing. Therefore, CHA2DS2-VASc score cannot yet be widely recommended as
a universal AF prediction tool for all elderly populations, though it offers a
promising approach for targeting screening efforts to improve cost-effectiveness.

Study Limitations First, some data were self-reported by participants, po-
tentially introducing information bias. Second, our study population comprised
elderly residents from a single community in Shanghai’ s Pudong district, which
may limit generalizability due to regional differences. Third, for cost consider-
ations, we used standard 12-lead ECG rather than Holter or other long-term
cardiac monitoring to confirm AF diagnosis, which may have resulted in missed
cases.

Conclusion

Portable single-lead ECG recorders provide a convenient, efficient, and highly
specific method for AF screening and can be recommended for widespread imple-
mentation in community-based elderly populations. The CHA2DS2-VASc score
may serve as a valuable predictor of AF risk in elderly individuals, potentially
offering a cost-effective strategy for targeted screening.
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