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Abstract

Objective: To compare the detection efficacy and clinical value of medical-grade flexible wearable
ECG monitoring versus Holter monitoring in arrhythmia diagnosis, and to explore the construction
of an atrial fibrillation (AF)-associated stroke risk assessment and early warning model driven by
wearable technology. Methods: This prospective study enrolled 1200 patients prescribed Holter
monitoring at the Affiliated Hospital of Qingdao University (Shinan, Laoshan, and West Coast cam-
puses) from December 2024 to January 2025 (outpatient and inpatient departments). Participants
underwent simultaneous 24-hour ECG monitoring using a medical-grade flexible wearable device.
With Holter as the gold standard, the detection performance of the wearable device for arrhythmias
was evaluated using accuracy, sensitivity, specificity, Kappa coefficient, F1 score, and the area under
the receiver operating characteristic curve (AUC). Follow-up on treatment outcomes for AF patients
was conducted, and an AF-associated stroke risk assessment and early warning model were devel-
oped. Results: The medical-grade flexible wearable ECG monitoring device demonstrated an aver-
age accuracy of 0.97, sensitivity of 0.96, specificity of 0.98, F1 score of 0.97, and AUC of 0.97 in de-
tecting arrhythmias. Among the 765 confirmed AF cases, all patients received appropriate treat-
ment. Conclusion: Medical-grade flexible wearable ECG monitoring devices exhibit high diagnostic
accuracy for arrhythmias, demonstrating significant clinical advantages and potential to improve
clinical outcomes. This technology establishes a critical technical foundation for constructing a risk-
stratified assessment system and dynamic early warning model for AF-associated stroke. The inno-
vative data integration supports substantial clinical value in optimizing secondary prevention strat-
egies.

Keywords

Medical-Grade Flexible Wearable ECG Monitoring, Holter Monitoring, Arrhythmia Diagnosis, Atrial
Fibrillation-Associated Stroke, Risk Assessment and Early Warning Mode

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

DOI: 10.12677/acm.2025.1572004 415 Il R 2% 27 3k e



https://doi.org/10.12677/acm.2025.1572004
http://creativecommons.org/licenses/by/4.0/

FRE, Xd

1. 5|

O ML BIRAE AR A FE TAE SO 1 B b, R R . SRR O N R “ k5%
F7 oo MR (P ELO MR RSB iRkS 2023) , TR ML BN B BB O R 3.3 14, WS EIRE
TRAE TR G b, O ML o p A, JCrb A w0 03 38 B o 55 B A5 o ) i T L A7 AR 1]
EAFE R, O b5 BN (500 B AR R I 25 = 4 ) 1Y A (4 3R 7 4R 98 J2 7R 1990~2016 435K
147.0%), H5ZErp, OB HIFRIE R VAR [2]-[4]. N FZReAdt — 2N 11X —fahl, 60~79 % A
RO M R 40~59 & NBERIGE, TAERBAR TAEE 77 A RAEE RSB RO M F I8
£ ETHEaS . R SN, AAGuis W0 R 1B BT I M IR Pk AR - 1440 Holter M IR 2 5t BE 5
RS T 6, A R o U X DA 3 B W AR [5] [13], FEZ BT RN 2 S EGE B N BT A S5 T
HE[6]. Wait, T2%M 0 M FET R A TResl, R T SR S RO e U)K . R ] 2R
O FL TR A AL A 8 o) e M R0 A R[] [8], R A S A5 52 BRT- R &7 & AN 2 - BEfiae /185 Bds i
RS REARSE ) . 2 B & SR R A, HE LU R IR PRGOS W i SR [9], T A st N L g a5 P /i 1k
IS5 T SR T IRl et . ASHE ST SR AL — FhRE T SR L BOR 5N TR RE G B T 4 S0 F M
HRE R LR R, HARBUNERE S, TREER, KFRIEAER, SKESEH =Rt
T, AR SER B RAE R M) SR HL R, AR ATBE A0 SRR (U0 3R S5 B B R HE R R
B AW BB R BT 2R v T it I A%, SIS ARS8 Holter YEINTE IR R2 7T H
SPOEERHE (E 0, EMLahidsE, OEEE, BrHERE, SR, 5k S ) R REe, R
AR O T IS W AR, FF A ST 5 R 5 M A R P 60 912 A 2 (I B R Ak [10], A
CHRI - W - KBS VR - T DU E LR, S B2 YT B S Bl R B e N e, B
JISEBL “fgE e E 20307 KEIE H br o

2. MRFMEFE
2.1. MR

2.1.1. IsRFER
KRB FAET B R m B e (i rg, W5l Paig R =B X)Zh A O i B S B B2 103« X 5 14T Holter
M B, RIS T 57 300 FL B4, R IR] Holter i IS HH 45 SO R (S An ) EAT XT EL

2.1.2. ANFRE

(1) 18 VL ERAEN: (2) AP EEFEIEENES: Q) RABEAEZEEZINRT N, 6t
TRIEFMP RS, RS HIE; (4) B&IEREFE0 BN &NaES, WK MER: (5) BIEIMA
W, H&BHERET: (6) MR e B EmIR. Y. KmfRg g st i), e R Eik; (7)
RENS TN 32 [ R FL Holter 4% 5 MEmT 7 ik 4; (8) @it Holter Wil HLEEAE 2 W N SEME O, FEEL
St O EEN. St R s R G S AL S (9) i T AR BRAE S R RS T G 3RS
B ARG &5 5
2.1.3. HEBRERE

(1) FERNOHEICTKIEE S (2) BARMEIM B ERGH,; (3) BMSEARE, @) mES
BRI AARIOTE . SR JREE); (5) 1710 535 SRR (™ S8R 00 25) B i e G 5
2.14. ZENEEE

AWgetil 1200 &S5, H A RN SHBR AR ERERR 30 44 RUR NS A2 o e i,

DOI: 10.12677/acm.2025.1572004 416 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1572004

FRE, Xd

FOE A2 (R A R0 R < 20 /NI 20 A2 Wia AR . 15 44 PR FE b 22 oA
Kt sl R IRATEE R . 15 LR MFEEE, 11 BHEEFRE RGO RBEIE S 3 st
T R A ST O 2R AT R PR B R, 3L 1106 44 B EH IR . AHF S IB I 7 5 K IR =
Befe R R H AL (G L H LS QYFYEC2024-124), 2 5l g Y25 28 55 [ & B i AR 32 4 5 i AL
HBRFAMRY

22. MIRF*

2.2.1. Holter M50

KR 1 27 (B R A BR A =] B19800 %Y Holter 0%, Xt & #E T, B Bh i,
FabritE RN B (VI~V6 KR SRR — MRS, WU IE 5 B 1O e, B i 24
NI R VIR B4

2.2.2. BTSRRI 57 &L B ]

SKHRME L 0 E W R AP BT F b v] 0 I e 4, W WA AT i, BRI A
BRARAE, O 15 3 It 2 K P AR N [ 52 1 5 B A 2 30°~45° I f AT B, el 1 o [ i
24 /N 5 5 Holter W5 2% — [ HIE .

N ) o O
"X, -
'\' ' . i \r' ~ . z \...

Figure 1. lllustration of patient wearing the device
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Table 2. Detection efficacy of the novel ECG monitoring device for arrhythmias
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Table 3. Treatment status of patients with atrial fibrillation [n (%)]
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