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ABSTRACT

Objectives: To assess the prevalence of common arrhythmias and to compare the automated
analysis of an artificialintelligence (Al) model with physician interpretations on 24-hour ambulatory
electrocardiography in Con Dao special zone.

Subjects and methods: A cross-sectional descriptive study was conducted on 187 outpatients at
the military-civilian Medical Center of Con Dao from October 2025 to April 2026. Twenty-four-hour
ambulatory electrocardiography was recorded using a 3-lead OctoBeat wearable device integrated
with Al. The Al model was based on a ResNet architecture and validated on the MIT-BIH, AFDB, and
ESC datasets. 5 binary outputs were evaluated: sinus rhythm, atrial fibrillation, premature atrial
complexes, premature ventricular complexes, and sinus pause/asystole. Physician interpretation
was used as the reference comparator. Performance metrics included sensitivity, specificity,
positive predictive value, negative predictive value, accuracy, and McNemar test.

Results: The mean age was 51.4 + 18.7 years, with a predominance of males (64.2%). Premature
atrial complexes and premature ventricular complexes were the most common arrhythmias,
accounting for 79.7% and 58.3%, respectively. Atrial fibrillation was observed in 4.8% and sinus
pause/asystole in 5.9%. The Al model demonstrated high sensitivity across most outputs but low
specificity, particularly for premature atrial and ventricular complexes. Al yielded higher positivity
rates than physicians for all outputs (p < 0.001), except for sinus rhythm (p = 0.062).

Conclusions: Al integrated into wearable devices shows potential for arrhythmia screening in
resource-limited settings. However, due to low specificity and a substantial false-positive rate, Al
findings should be confirmed by physicians, and further calibration and validation are required
before clinical implementation.
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TOM TAT
Muc tiéu: Khao s&t ti L& cac réi loan nhip phd bién va so sénh két qua phan tich tu déng ctia mé hinh
tri tué nhan tao (Al) vdi k&t luan clia béac sitrén dién tam do luu déng 24 gid tai dac khu Con Dao.

DPai twgng va phuong phap: Nghién cltu cit ngang mé ta trén 187 ngudi bénh ngoai tru tai Trung
tdm Y t€ quan-dan y Con Dao tlir thang 10/2025 dén thang 4/2026. Dién tdm do6 luu déng 24 gio
duoc ghi bang thiét bi deo OctoBeat 3 dién cuc tich hgp Al. M6 hinh Al dua trén kién tric ResNet,
dugce thadm dinh trén tap dir liéu MIT-BIH, AFDB va ESC. 5 dau ra nhj phan dugc danh gia gom: nhip
xoang, rung nhi, ngoai tdm thu trén that, ngoai tdm thu that va ngung xoang/vo tam thu. Két luan
clia bac si dugc st dung lam tham chiéu so sanh; cac chi s6 danh gia bao gom do nhay, do dac
hiéu, gia tri tién doan duong, gia tri tién doan dm, dd chinh xac va kiém dinh McNemar.

Két qua: Tudi trung binh 51,4 + 18,7 v&i nam gidi chiém da s& (64,2%). Ngoai tdm thu trén that va
ngoai tdm thu that 1a hai rdi loan nhip phé bién nhat, chiém lan lugt 79,7% va 58,3%. Rung nhi
chiém 4,8% va ngung xoang/vo tdm thu 5,9%. Al dat d6 nhay cao & hau hét cac dau ra nhung do dac
hiéu thap, dac biét & ngoai tdm thu trén that va ngoai tdm thu that. Al ghi nhan ty l& duong tinh cao
hon béac si & tat ca cac dau ra (p < 0,001), ngoai trir nhip xoang (p = 0,062).

K&t luan: Al tich hgp trén thiét bi deo c6 tiém nang hb tro tam soat r8i loan nhip tai khu vuyc han ché
ngudn luc chuyén khoa. Tuy nhién, do dd dac hiéu con thap va ty & duong tinh gia dang ké, két qua
Al can dugc xac nhan bdi bac siva mé hinh can dugc hiéu chinh, danh gia thém trude khi ap dung

trong thuc hanh ldm sang.

Tt khéa: Rai loan nhip tim, tri tué nhan tao, thiét bi deo, Holter, tAm soat céng déng.

1. DAT VAN DE

R&i loan nhip tim & nhdm bénh ly tim mach thudng gap,
trong dé nhiéu dang dién ra theo con, dé bi bd sét trén dién tam
d6 thuding quy ghi tai mot thai diém. Ganh nang bénh tat toan
cau clia rung nhiva cudng nhivan & muc dang ké. Phan tich tur
nghién ctru Ganh nang Bénh tat Toan cau (GBD) nam 2019 udc
tinh c6 khodng 59,7 triéu ngudi dang séng vdi rung nhi/cudng
nhiva 4,72 triéu ca mdi trong nam 2019 trén toan thé gidi [1].
Dién tam do luu dong (Holter) theo déi lién tuc 24 gidy gitip tang
kha nang phat hién réi loan nhip so vdi dién tam dé thudng quy.
M6t téng quan hé théng ndm 2021 cho thay cac thiét bi dién
tAm dd luu déng khodng phai 12 chuyén dao cé dé nhay gop
89,7% va do dac hiéu gop 95,7% trong phat hién rung nhi [2].
Thir nghiém ngau nhién mSToPS cling ghi nhan ring theo dbi
b&ng miéng dan dién tdm dd deo tai nha lam tang ty & phat
hién rung nhi mdi sau 4 thang, tu 0,9% lén 3,9% [3].

Trong nhitng ndm gan day, tri tué nhan tao (Artificial
Intelligence - Al) dugc Uing dung ngay cang rong rai trong phan
tich dién tam do. Hannun AY va céng su huén luyén mang than
kinh sau trén 91.232 ban ghi dién tdm doé mot chuyén dao, dat
diéntich dudi duong cong (AUC) trung binh 0,97 va F1 trung binh
0,837, vugt qua két qua doc trung binh clia bac sitim mach [4].

*Tac gia lién hé

Zhu H va cong sy str dung 180.112 dién tdm dd 12 chuyén dao
tlr 70.692 ngudi bénh, cho thdy AUC trung binh 0,983 véi do
nhay 0,867 va do dac hiéu 0,995 [5]. Gan day hon, Fiorina L va
cOng su cho thdy phan tich Al trén dién tam do tir dong ho théng
minh dat d6 nhay 91% va dé dac hiéu 95% trong phat hién rdi
loan nhip nhi & 400 ngudi bénh tai khoa dién sinh ly tim [6].

Co6n Do la mot quan dao phia Nam Viét Nam, cach
dat lien khoang 230 km. V&i dac diém dia ly biét [8p, dan
cu phéan bd thua va diéu kién ti€p can y té chuyén sau con
han ché, viéc chan doén va quan ly cic bénh ly tim mach,
déac biét la réi loan nhip tim, gép nhiéu thach thirc. Trong bai
canh do, cac giai phap y té tir xa va ing dung céng nghé,
bao gbm thiét bj deo tich hgp tri tué nhan tao, dugc xem (a
hudngtiép can titm ndng nham hé tro tm soét va phat hién
sdm bénh trong cong dong. Tai day, Trung tdm Y té quén-
dany phéi hgp v6i Bénh vién Nguyén Trai da trién khai thiét
bi deo OctoBeat tich hgp Al nhadm ho trg tAm soat réi loan
nhip cho ngudi dan. Nghién ctiu nay dugc thuc hién nham
2 muc tiéu: (1) Khao sat ti l& cac réi loan nhip phé bién trén
dién tdm do luu dong 24 gid; (2) Panh gia hiéu nang clia Al
trong chan doan réi loan nhip tai dac khu Cén Dao.
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2. D01 TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Thiét ké nghién clru

Nghién cttu cit ngang mo ta.
2.2. Pia diém va thdi gian nghién ctru

Nghién clru thuc hién tai TrungtamY t&€ quan-dany Cén
Déo, thanh phé H6 Chi Minh, tr thang 10/2025 dén thang
4/2026. Bénh vién Nguyén Trai ho trg chuyén moén tim
mach trong khuén khé chuong trinh tdng cudng nang lucy
té€ dac khu do S&'Y té thanh phé H6 Chi Minh trién khai [7].
2.3. Béi tugng nghién ciru

- Tiéu chuén chon mau: tat ca ngudi bénh kham ngoai
trd tai Trung tdm Y t€ quén-dan y Cén Dao duoc chi dinh
ghi dién tdm do lvu déng 24 gid trong thdi gian nghién clru.

- Tiéu chuén loai trir: ban ghi th&r nghiém thiét bi; ban
ghi khong c6 két luan clia bac si (khéng dua vao phan tich
muc do phu hgp).
2.4. C& mau nghién ctiu

phan vi], tuy theo phan bd. Bién dinh tinh dugc trinh bay
bang tan sé va ty & phan tram.

Pé danh gia hiéu nang ctia md hinh Al, két luan cua
bac si dugc st dung lam tham chi€u so sanh (reference
comparator) trong phan tich. Cac chi s6 danh gia bao
gbm do nhay, do dac hiéu, gia tri tién doan duang, gia tri
tién doan am, do chinh xac kém khoang tin cay 95% va su
khac biét dugc danh gia bang kiém dinh McNemar. Phan
tich dugc thuc hién bdng phan mém R phién ban 4.3.
2.9. Pao di’c nghién ctru

Nghién cltu da dugc théng qua bdi Hoi dong Khoa hoc
va Dao dic trong nghién cltu y sinh hoc clia Bénh vién
Nguyén Trai (Quyét dinh s6 786/QD-BVNT ngay 25/4/2025).
3. KET QUA NGHIEN cU'U
3.1. Pac diém dan sé nghién ctru

Bang 1. Pac diém dan sé nghién cttu (n = 187)

Chon mAu toan b6, bao gom tAt ca ban ghi Holter trong giai Bac diém S6 ngudi bénh | Ty L& (%)
doan nghién ctru. Tlr 230 ban ghi ban dau, sau khi loai 1 ban Tudi (nam)® 51,4+18,7
ghi thtr nghiém va 42 ban ghi khong cé két luan day du tir bac Nam 120 64.2
s, con 187 ngudi bénh dugc dua vao phan tich chinh (so' do 1). Gidi tinh —
NG 67 35,8
| Téng s6 ban ghi Holter ban dau: n =230 | Chigu cao (cm)® 161,5+6,7
v Can nang (kg)® 60,9+10,2
| Loai: 1 ban ghi th&r nghiém thiét bi | BMI (kg/m?)@ 23,3+3,4

¢
| Ban ghi hgp l&: n =229 |
¢

| Loai: 42 ban ghi khdng c6 két luan day dua tir bac si |
v

| Phan tich chinh: n = 187 (c6 du két luan ctia bac siva Al) |

v

| Phén tich hiéu nang ctia Al |
S0 d6 1. So dé dan sé nghién ciru

2.5. Phuwong tién nghién citu

Thiét bi deo OctoBeat (Cong ty Octomed) ghi dién
tam do lién tuc 24 gio, str dung 3 dién cuc, gon nhe, dugc
tich hgp mo6 hinh Al. M6 hinh Al dya trén kién tric ResNet
(Residual Network), do Bénh vién Nguyén Trai xay dung va
huan luyén. Md hinh da dugc thdm dinh trén tap dir liéu
dién tdm dd chuén MIT-BIH, AFDB va ESC [8]. Hé théng
thi€t bj deo OctoBeat tich hgp mo hinh Al da dugc BO Y té
Viét Nam cép phép luu hanh.
2.6. Quy trinh thu thap dir liéu

Ngudi bénh dugc deo thiét bj OctoBeat trong 24 gid tai
cong dong. Sau khi thu hoi thiét bi, di liéu dugc truyén vé
hé théng phan tich. Mi ban ghi dudc xtr ly ddng thai bai 2
ngudn: (1) M6 hinh Al tao két luan ty déng dang van ban;
(2) Ban tra Loi két qua tir bac si. Bac si doc c6 tham khao
dau ra Al trong quy trinh thudong quy va dua ra két luan
cudi cung clia ban dién tdm do luu dong.
2.7. Bién s6 nghién ciru

Céc bién mo ta gom tudi, chiéu cao, can nang, BMI,
thai luong ghi thuc t&, nhém chan doan nén theo ma ICD.
Céc chi s6 dién tdm doé gom nhip tim th&p nhat, trung
binh, cao nhéat va céac khoang PR, QRS, QT. 5 dau ra nhi
phan dugc ma hda tir két luan van ban cla bac siva Al:
nhip xoang, rung nhi, ngoai tdm thu trén that, ngoai tdm
thu that va ngung xoang/vo tam thu.
2.8. Phan tich théng ké

Céac bién dinh lugng dugc trinh bay dudi dang trung
binh = dd l&éch chuén (X = SD) hodc trung vi [khoang tu

276

Thoi lugng ghi (gid)* 24,0 [23,2-24,0]

Loan:nh;p/rcil loan 152 81,3
dan truyén
Thi€u mau co tim/
dau nguc 12 6.4
Nhém chéanf Banh mach nao 11 5,9
doan nén —
Tang huyét ap/bénh 4 21
tim do tang huyét ap ’
Suy tim/bénh van tim 4 2,1
Nhém khac 4 2,1

Ghi chd: X + SD; *Trung vi [IQR] = Trung vi [khoang t&
phan vi].

Tudi trung binh ctia mau la 51,4 = 18,7 nam vdi da s6
nguoi bénh la nam gidi (64,2%). Da s6 ngudi bénh dugc
chi dinh Holter vdi chan doan ban dau lién quan dén loan
nhip hoac r&i loan dan truyén (81,3%).

3.2. Pac diém dién tam do lwu dong
Bang 2. C4c chi s6 dién tam d6 (két luan clia bac si)

Chisé Trung vi [IQR]

Nhip tim th&p nhat (nhip/pht) 54,0[46,3-59,0]

Nhip tim trung binh (nhip/phut) 77,0[69,0-84,0]

Nhip tim cao nhat (nhip/phat) 118,0[108,0-130,0]

Khoang PR (ms) 140[120-170]
Khoang QRS (ms) 120 [100-140]
Khoang QT (ms) 385 [340-420]
Bang 3. Ti lé c4c réi loan nhip theo két luan bac siva Al
(n=187)
R&i loan nhip Bac si Al
Nhip xoang 179 (95,7%) 184 (98,4%)
Rung nhi 9 (4,8%) 56 (29,9%)

Ngoai tdm thu trén that 149 (79,7%) 180 (96,3%)

Ngoai tam thu that 109 (58,3%) | 184 (98,4%)

Ngung xoang/vé tam thu 11 (5,9%) 38 (20,3%)
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Theo két luan clia bac si, ngoai tdm thu trén that va
ngoai tdm thu that & hai r8i loan nhip phd bién nhat
(79,7% va 58,3%). Al ghi nhan ty & duong tinh cao hon
bac si § tat ca cac dau ra.

3.3. Hiéu nang chan doan réi loan nhip cia mé hinh tri
tué nhantao
Bang 4. Hiéu nang chan doan r8i loan nhip cua Al (n =187)

56 Giatri | Giatri Y o
Chisé Do nhay x 1.2 |tién doan [tién doan| chinh
dac hiéu duong am X&c (McNemar)
A 100% | 37.5% | 97,3% | 100% | 97,3%
Nhip xoang| 198 o 100] | [8,5-75,5] |[193,8-99,1]| [29,2-100] |[93,9-99,1]| 062
| 100% | 736% | 161% | 100% | 74,9%
Rungnhi | 166,4-100] |(66,5-79,9]| [7,6-28,3] | [97,2-100] |(68,0-80,97| <00
Ngoaitam | 100% | 18.4% | 828% | 100% | 834% | _ o0
thutrén thét| [97,6-100] | [7,7-34,3] |[76,5-88,01| [59,0-100] |[77,3-88,4] <
Ngoai tam | 100% 38% | 592% | 100% | 59.9% | oo
thuthat |[96,7-100] | [0,8-10,8] |(57,8-66,4]| [29,2-100] |52,5-67,01] <
. g‘agn”’”%é 63,6% | 824% | 184% | 97,3% | 81,3% | o0
02n8: V0 |130,8-89,11|175,9-87,7]| [7,7-34,3] |193,3-99,3][74,9-86,6] <

Al dat d6 nhay cao & hau hét cac dau ra, tuy nhién thap
hon & ngung xoang/vé tam thu (63,6%). D6 dac hiéu nhin
chung thap, déc biét ¢ ngoai tdm thu trén that va ngoai
tam thu that. O nhip xoang, su khac biét gilra Al va bac si
khéng cé y nghia théng ké (p = 0,062), trong khi cac dau
ra con lai déu khac biét cé y nghia (p < 0,001). Gi4 tri tién
doan duong thap & rung nhi (16,1%) nhung cao hon & cac
r6i loan khac (59,2-82,8%), trong khi gia tri tién doan am
rat cao (da so dat 100%). Nhin chung, Al c6 xu huéng phat
hién dugng tinh nhigu hon so vdi bac si.

4. BAN LUAN
Nghién clu trén 187 ngudi bénh ngoai tri véi tudi
trung binh 51,4 + 18,7 ndm phan anh phd tudi rong cla
dan sé dugc chi dinh Holter trong thuc hanh lam sang. Pa
s6 ngudi bénh co chi dinh lién quan dén loan nhip hoac
r6i loan dan truyén (81,3%), phu hop véi vai trd clia dién
tam do luwu déng trong phat hién céc réi loan nhip thoang
qua. Ngoai tdm thu trén that (79,7%) va ngoai tdm thu that
(58,3%) L& hai r8i loan nhip pho bién nhat, trong khi rung
nhi chi€m 4,8%, tuong dong vGi cac nghién clru tam soat
cong dong trudc day [3]. V6i dic diém thudng dién tién
am tham nhung lién quan chét ché dén nguy ca dot quy,
rung nhi nhan manh vai trd clia céac chién lugc tam soat
chti déng, d&c biét bang cac phuong tién theo déi kéo dai.
K&t qua nghién ctu cho thdy mé hinh Al dat d6 nhay cao
& hau hét cac dau ra, nhung doé dac hiéu thap, dac biét dai
V@i ngoai tAm thu trén that va ngoai tdm thu that. Sy mat
can b&ng nay dan dén gia tri tién doan duong thdp & mot s6
r8i loan nhip, dién hinh & rung nhi, déng thoi phan anh xu
huéng mé hinh ghi nhan duong tinh nhiéu hon so véi bac
si. Ngugec lai, gia tri tién doan Am rat cao cho thdy kha nang
loai trir t&t khi Al cho k&t qua 4m tinh. Nhin chung, mé hinh
hién tai phtu hgp hon véivai trd sang loc ban dau nhdm phat
hién cac trudng hop nghi ngd hon (a xéc dinh chan doan.
Trong b&i canh tam soat cong dong tai khu vuc han ché
ngudn luc chuyén khoa nhu dac khu Con Dao, dac diém do
nhay cao ctia méd hinh c6 thé mang lai lgi ich thuc tién trong
viéc gidm nguy co bo sot cac trudng hgp réi loan nhip. Tuy
nhién, dé dac hiéu thap kéo theo ty & duong tinh gia dang ké,
lam tang nhu cau xac nhan lai bdi bac si. Do do, Al nén dugc
xem nhu céng cu hd trg budc dau trong quy trinh sang loc,
thay vi thay thé hoan toan vai tro clia chuyén gia lA&m sang.
K&t qua nghién clu cling cho thay sy khac biét dang ké
gitta hiéu nang clia mé hinh khi dugc thdm dinh trén céc bo
dirliéu chuin hoa va khi dp dung trong diéu kién thuc t&. Cac
y8u t8 nhu dic diém dan s8 khéng chon loc, ty (& hién méc
thap, cAu hinh thiét bj 3 dién cuc va chat lugng tin hiéu trong

méi trudng sinh hoat ¢é thé anh hudng dén hiéu nang cla
mo hinh. Diéu nay nhdn manh tam quan trong ctia viéc danh
gia Al trong b6i canh trién khai thuc té (real-world setting),
thayvi chi dua trén dir liéu huén luyén hodc kiém dinh ndi bo.

Viéc trién khai mo hinh tai Con Dao khong chi phan anh
hiéu nang cua thiét bj va thut toan ma con cho thay vai trd
clia t6 chic hé théng y té trong ing dung céng nghé. Hoat
déng phéi hap gitra Bénh vién Nguyén Trai va Trung tam Y té
quéan-dany Cén Pao nam trong dinh hudng ting cudng nang
luc y té dac khu clia SG'Y té thanh pho H6 Chi Minh, théng
qua hd tro chuy&n mén, chuyén giao ky thuat va ting dung
céc giai phap y té sé [7]. M6 hinh nay cho phép két hop gilra
thiét bi deo tich hgp Al tai cOng dong va sy gidm sat tir tuyén
chuyén sau, qua dé gop phan cai thién kha nang ti€p can
dich vu tim mach tai khu vuc biét 1ap. K&t qua nghién ctru vi
vay khéng chi phan anh hiéu nang ctia Al trong diéu kién thuc
t€ ma con goiy tiém nang clia cac mo hinh hop tac lién tuyén
trong trién khai tm soét réi loan nhip tai cdng dong.

Nghién cttu nay cé mot s6 han ché. Thit nhat, két ludn clia
bac si dugc st dung lam tham chiéu so sénh thay vi chuén
vang doc ap. Thr hai, bac sTcé tham khao két qua Al trong qua
trinh doc, c6 thé anh hudng dén tinh déc lap gilra hai phuong
phép. Cubi cung, ¢ mau con nhoé ddi véi cac rdi loan nhip
hi€ém c6 thé anh hudng dén két qua danh gid hiéu nang ctia Al.
5. KET LUAN

Thiét bi deo tich hgp Al cd thé dong vai trd hitu ich trong
sang loc ban dau r6i loan nhip tai cong dong, dac biét & cac
khu vuc han ché ngudn luc chuyén khoa. Tuy nhién, véi dac
diém dd nhay cao nhung dd dac hiéu thap, mé hinh hién tai
phu hgp hon vdi chién lwgc “loai trir” hon & “xac dinh chan
doéan”. K&t qua tir Al can dugdc xac nhan bdi bac si va mé
hinh can dugc hiéu chinh trudc khi ap dung rong rai trong
thuc hanh [A&m sang. M6 hinh phdi hgp gitra tuyén cubivay
t& ca'sd co thé la hudngtiép can kha thi dé trién khai cac giai
phap Al trong cham séc sic khoe tim mach tai cong dong.

Céc tac gia khong c6 xung doét lgi ich lién quan dén
nghién ctru nay. Nghién ctru khdong nhan tai trg tir bat ky
t6 chirc nao.
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