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ABSTRACT

Objective: To develop and internally validate a one-dimensional convolutional neural network
(1D-CNN) model for depression screening among newly diagnosed patients with nasopharyngeal
carcinoma.

Methods: This prediction-model development study was conducted at Hanoi Medical University
Hospital from January 2025 to March 2026 among 812 newly diagnosed, treatment-naive patients
with nasopharyngeal carcinoma. Depression risk was screened using the Patient Health
Questionnaire-9 with a cutoff score of = 10. The dataset was divided into training, validation and
test sets. Model performance was assessed using AUC, sensitivity, specificity, positive predictive
value, negative predictive value, F1-score and Brier score.

Results: The prevalence of depression was 25.1% (204/812). The 1D-CNN model achieved an AUC
of 0.902, sensitivity of 84.4%, specificity of 81.3%, positive predictive value of 60.1%, negative
predictive value of 93.8%, F1-score of 0.701 and Brier score of 0.124.

Conclusion: The 1D-CNN model may support early screening of patients at high risk of depression
in nasopharyngeal carcinoma, although external validation is required before routine clinical
implementation.
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TOM TAT

Muc tiéu: Xay dung va kiém dinh mé hinh hoc may st dung mang no-ron tich chap mét chiéu
(1D-CNN) sang loc tram cam & bénh nhan ung thu vom mi hong (UTVMH).

Phuong phéap nghién ctru: Nghién ctu phat trién mé hinh du bdo dugc thyc hién tai Bénh vién Dai
hoc Y Ha N6i tir thang 01/2025 dén thang 03/2026 trén 812 bénh nhan UTVMH. Nguy cd trAm cam
dudc sang loc bang thang Patient Health Questionnaire-9 (PHQ-9) v&i ngudng = 10 diém. D{t liéu
dugc chia thanh cac tap huan luyén, hiéu chinh va kiém dinh; hiéu ndng mé hinh dugc danh gia
bang AUC, do nhay, d6 dac hiéu, gia tri du bao duong, gia tri dy bao am, F1-score va Brier score.

K&t qua: Ty & tram cam theo PHQ-9 (& 25,1% (204/812). M6 hinh 1D-CNN dat AUC 0,902; d6 nhay
84,4%; do dac hiéu 81,3%; gia tri du bao duong 60,1%; gia tri du bao am 93,8%; F1-score 0,701 va
Brier score 0,124.

K&t luan: M6 hinh 1D-CNN c6 tiém nang h6 trg sang loc sém nhém nguy co tram cdm cao & bénh

nhan ung thu vom mii hong, nhung can dugc kiém dinh ngoai trudc khi trién khai rong rai.

Tt khéa: Ung thu vom mi hong; trAm cam; hoc may; 1D-CNN; PHQ-9.

1. DAT VAN DE

Ung thu'vom mai hong (UTVMH) [a bénh ly 4c tinh thudng
gap tai khu vuc Bong Nam A, trong dé co Viét Nam. Bénh
c6 thé tién trién &m tham, nhiéu trudng hop dugc phat
hién khi triéu chirng da kéo dai hoac bénh & giai doan tién
trién, lam gia tang ganh nang diéu tri va anh hudng ro rét
dén chét lugng song clia ngudi bénh. Trong nhirng nam
gan day, tri tué nhan tao va hoc may dugc ng dung ngay
cang nhiéu trong chén doan, tién lugng va cé thé hoa
quan ly UTVMH, bao gdm phat hién sém, du bao nguy co
va ho trg quyét dinh lam sang [1,2].

Bén canh ganh nang ung thu;, r6i loan cdm xuc la van dé
thuong gap nhung dé bi bd sét & ngudi bénh UTVMH.
Tram cam c6 thé xuat hién ngay tir thai diém chan doan,
lién quan v&i dau, mat ngt, mét moi, lo 4u, ganh nang tai
chinhvatién lugng bénh. Cac nghién cltu trén bénh nhan
UTVMH cho thay tinh trang tam ly bat Lgi la van dé can
dugc quan tam trong qua trinh cham séc, dac biét & cac
thdi diém chan doén va diéu tri [3,4].

Trong thuc hanh, viéc sang loc tram cam thudng quy
bang PHQ-9 con gap khé khan do ap luc thdi gian, han
ché nhan lyc tam ly va sy chdng lap triéu ching vdi biéu
hién cua ung thu, dat ra nhu cau co6 céng cu ho trg nhan
dién sdm nguy co ngay trthdi diém ti€p nhan ban dau[5].
Hoc mdy da dugc st dung trong du bao triéu chirng, phat
hién trdm cam va phéan tang nguy co strc khde tdm than

*T4c gia lién hé

& bénh nhan ung thu [6-9]. Tuy vay, cac nghién clu tap
trung riéng vao sang loc sém tram cam & bénh nhan UT-
VMH con han ché. Vivay, nghién cifu nay dugc thuc hién
nh&m xay dung va kiém dinh néi bd mé hinh hoc may sur
dung mang no-rontich chdp mét chiéu (one-dimensional
convolutional neural network - 1D-CNN) dé sang loc sém
nguy cd trdm cam & bénh nhan UTVMH mdi chan doan.

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét ké nghién ciru

Nghién cltu mé ta cit ngang, két hop xay dung va kiém
dinh ndi bé md hinh dy bao.
2.2. Pia diém va thdi gian nghién ctru
Nghién cltu dugc thuc hiéntai BénhviénDaihoc Y Ha Noi
tirthang 01/2025 dén thang 03/2026.
2.3. Béi twgng nghién ciru
Dai tugng nghién ctru la bénh nhéan dugc chan doan xac
dinh UTVMH bang mé bénh hoc tai Bénh vién Pai hoc Y
Ha Noi trong thoi gian nghién cuu.
- Tiéu chudn lva chon:

+Tubitir 18 trd 1&n

+Cé kha nang giao ti€p, tra loi phong van va hoan
thanh bo cau hoi nghién ctu
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+DPongy tham gia nghién clru.
- Tiéu chuén loai trr:

+ Co tién sy rGi loan tram cam hoac bénh ly tAm
than da duoc chan dodn trudc do

+ Cd suy gidm nhan thir, tinh trang suy kiét nang
hoac cép cltu khéng thé hoan thanh khao sat

+ Hb so thiéu trén 20% di¥ liéu clia cac bién dau
vao phuc vu xay dung mo hinh hoc may.
2.4. C& mau va phuong phap chon mau
Nghién ctru st dung phuong phap chon mau thuan tién,
8y toan bd bénh nhan du tiéu chudn trong thdai gian
nghién clu. T6ng s6 bénh nhan dugc dua vao phan tich
la812.
2.5. Bién s8, cédng cu va quy trinh thu thap sé liéu
Bi€n phu thudc la tinh trang sang loc duong tinh véi triéu
chirng tram cam, dugc xac dinh bang thang PHQ-9 vdi
ngudng = 10 diém. DAy la ngudng sang loc triéu ching
theo thang tu danh gia. Céc bién dau vao dugc thu thap
tai thdi diém chan doan ban dau, gom 24 bién thudc céac
nhédm: nhan khiu hoc, kinh té - xa hoi, ldAm sang, bénh
hoc - giai doan, ganh nang triéu ching va yéu té tam ly.
Céc bién dau vao dudc thu thap doc lap voi PHQ-9 va
khéng bao gdm cac muc thanh phan cia PHQ-9 nham
han ché ro ri nhan. Thong tin dugc thu thap théng qua
phoéng van truc tiép bang bd cau hoi nghién ctu két hop
khai thac ho so bénh an.
2.6. Xtr ly va phan tich sé liéu
D lieu dugce lam sach, kiém tra gid tri thiéu, gia tri ngoai
laiva ma héatrudc khiphéntich. Cac bién phan loai dugc
mé4 héa phu hgp; cac bién lién tuc dugc chuan hoa theo
z-score trudc khi dua vao mé hinh hoc may. Sé lieumo ta
dugc xr ly bang SPSS 20.0; phan tich mo6 hinh hoc may
dugc thuc hién bang Python 3.10. Bién dinh tinh dugc
trinh bay bang tan s6 va ty 1& phan tram; bién dinh lugng
dugc trinh bay bang trung binh = dé l&ch chudn hoéc
trung vi va khoang t* phan vi tly theo phan bd. So sénh
gitranhém cé va khéng c6 tram cam duoc thuc hién bang
kiém dinh Chi-square dé&i vGi bién dinh tinh va t-test déi
V@i bién dinh lugng. Mirc y nghia théng ké dugce xac dinh
khi p < 0,05.
2.7. Xay dung va danh gia moé hinh hoc may
B6 dir liéu dugdc chia ngau nhién theo bénh nhan thanh
tap huén luyén (568 bénh nhan), tap hiéu chinh (122 bénh
nhan) va tap kiém dinh (122 bénh nhéan), twong tng ty 1&
70% - 15% - 15%; moi bénh nhan chixuét hién trong ding
mot tdp nham tréanh ro ri A liéu gilra cac tap. Do ty l&
trdm cam theo PHQ-9 trong mau nghién cru thap hon ty
l& khong tram cdm (25,1% so v6i 74,9%), hién tugng mat
can bang &p dudc kiém soat bang ky thuat gan trong s6
l&p (class weighting) trong ham mat mat khi huén luyén
m& hinh. M6 hinh chinh la 1D-CNN cho baitoan phan loai
nhi phén, véi dau ra la cé hoac khéng cé tram cam theo
ngudng PHQ-9 = 10 diém. D liéu dau vao gom 24 bién
dugc chuén héava duavao mé hinh dudi dang vector ddc
trng. M6 hinh 1D-CNN str dung céc &p tich chap moét
chiéu, l&p gbp cuc dai, dropout va céac L&p két ndi day du;
ham RelLU dugc sl dung & céc ldp an va sigmoid & ldp
dau ra. Mé hinh dugc huan luyén bang thuat toan Adam,
ham méat mat binary cross-entropy va co ché dirng sém
trén tap hiéu chinh. Ba mo hinh hoi quy logistic, support
vector machine (SVM) va random forest dugc xay dung
trén cung b6 dif lieu dé so sanh hiéu nang. Cac mé hinh
dugc danh gia trén tap kiém dinh doc lap bidng AUC, do
chinh xac, dé nhay, dé dac hiéu, gia tri du bao duong, gia
tri du bao am, F1-score va Brier score. Ngudng phan loai
dugc xac dinh theo chi s6 Youden trén tap hiéu chinh.
MUrc do déng gop tuong doi clia cac bién trong mé hinh
1D-CNN dugc udc tinh sau huén luyén va chuan héa vé
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ty & phan tram.

2.8. Pao durc nghién ctru

Nguoi bénh dugc giai thich day dd vé muc tiéu, ndi dung
nghién clru, quyén lgi va quyén tir ch6i hoac rat lui khoi
nghién ctru ma khéng anh hudng dén qua trinh diéu tri.
Tat ca ngudi tham gia dong y tham gia nghién clu va ky
cam két tu nguyén. Thong tin ca nhan dugc bao mat, dir
liéu dugc mé hoéa va chi st dung cho muc dich nghién
cttu. M hinh hoc may trong nghién ctu chi nham hé trg
sang loc nguy co tram cam, khong thay thé chan doéan
clia béac sichuyén khoa.

3. KET QUA
Bang 1. Pac diém chung
cuia déi twgng nghién ciru (N = 812)

Nhém f e S6 lwgng/ | Ty lé
bién Béc diém giat | (%)
Tuéi, trung binh + SD 48,6 +11,8
Nam gidi 522 64,3
Nhan
kh&u hoc P& két hon 648 79,8
Trinh d6 hoc van t&r THPT
tré 1én 496 61,1
C6 kho khan kinh té 281 34,6
Co6 ganh nang chi phi dy kién 318 39,2
Kinh té - : ) oA .
xa hi Khoang cazcgodfgbenh Vién 287 35,3
C6 nguai chérrj séc thuong 612 75,4
Xuyén
Thoi gian khai phat triéu
chiing =2 6 thang 392 48,3
Nghet mdi 476 58,6
Chay mau mai 286 35,2
U tai/nghe kém 338 41,6
Lam sang Pau dau 302 37,2
Hach ¢ l6n 402 49,5
Sutcan=5% 214 26,4
PauVAS=4 326 40,1
ECOG=2 138 17,0
BMI, trung binh = SD 21,4%2,7
A Type md bénh hoc khéng
Bénh AN 681 83,9
hQC'giai blet hoéa
doan Giai doan IlI-IV 564 69,5
Ganh Mat ngl 298 36,7
nang o e ex N
triéu Mét moi dang ké 347 42,7
ching Chén &n 264 32,5
Y&u t6 A e
tam ly Lo dudikem 236 29,1
Két cuc TrAm cam theo PHQ-9= 10 204 25,1

Nhan xét: Tudi trung binh 48,6 + 11,8; nam gidi chiém
64,3%; 69,5% & giai doan IlI-IV; ty l& tram cam theo PHQ-
9 la 25,1%.
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Bang 2. So sanh dac diém gitra nhém cé
va khéng cé tram cadm theo PHQQ=-9 (N = 812)

va ganh nangtriéu chirng; khong lién quan dén BMI, nghet
mdai va type mé bénh hoc.

Nhan xét: Tram cam theo PHQ-9 lién quan dén tudi, gidi
tinh, khé khén kinh t&€, ganh nang chi phi, giai doan bénh

Khéng Bang 3. So sanh hiéu nang cac mo hinD hoc may
Nbl;grrIn Dic didm tram cam T(r:r:z%a‘lT p trong sang loc tram cam trén tap kiém dinh
(n =608) Po Po
Tudi, trung Méhinh | AUC |chinh | D0 | qgc | F1- | Brier
binh2sp | 47:9%11,5| 50,7124 | 0,006 Xac Y | hisu
Nhan | Nirgisi, n (%) | 192(31,6) | 98(48,0) | <0,001 Hoiquy | 891 | 0781 | 0,738 | 0,796 | 0,612 | 0,164
khau - logistic
hoc bakéthon,n(%) | 496 (81,6) | 152(74,5) | 0,030
j SVM 0,846 | 0,794 | 0,770 | 0,802 | 0,641 | 0,151
HocvantU THPT
A 386 (63,5 110 (53,9 0,015
r&1én,n (%) (63.9) (53,9) Rfonrggtm 0,873 | 0,819 | 0,803 | 0,824 | 0,676 | 0,139
C6 kho khan
kinhté, n (o6) | 164(27.0) | 117(57,4) | <0,001 1D-CNN | 0,902 | 0,820 | 0,844 | 0,813 | 0,701 | 0,124
Cﬁ_gér']",h nél;\g 194 (31,9) | 124 (60,8) | <0,001 AUC: dién tich dugi dudng cong ROC; SVM: support vector
Kinh t& - chi phi, n (%) machine; 1D-CNN: one-dimensional convolutional neural network
xa hoi Céachvién 2 Nhan xét: M6 hinh 1D-CNN cho hiéu nang t6t nhat: AUC,
50 km, n (%) 198(32,6) | 89(43,6) | 0,004 dd nhay, F1-score cao nhat va Brier score thdp nhét.
C6 nguvi Random forest cé dd déc hiéu cao nhat. Gia tri gju’ bao
chémséc, n | 466 (76,6) | 146 (71,6) | 0,145 qudng va gia tri du bdo dm ctia m6 hinh 1D-CNN lan luot
(%) la 60,1% va 93,8%.
. = Bang 4. Cac bién déng gép manh nhat
Thdr'lglan,khd' trong mé hinh 1D-CNN
ok La,rt t”fg 274 (45,1) | 118(57,8) | 0,002
e oo Thi hang Bign Mirc dé dong gop
ang, n (%) : tuong déi (%)
Ng?\e(g/gﬂi, 347(57,1) | 129(63,2) | 0,122 1 Kho khan kinh t& 12,8
dy mé 2 M&t ngd 11,6
Chay mau
o 198 (32,6 88 (43,1 0,006 e al .
mdai, n (%) ( ) ( ) 3 Mét moi dang ké 10,9
IL(Jétrii/ Qg(c'%e) 237(39,0) | 101(49,5) | 0,008 4 DauVAS=24 9,8
Dau da 5 Giai doan llI-IV 8,9
A au dau, n
é;? (%) 207 (34,0) 95 (46,6) 0,001 6 Sut can > 5% 8.1
g
HacrI: (%Z)ldn' 276 (45,4) | 126 (61,8) | <0,001 7 Lo du dikem 7,4
Sut can = 5%, Nhan xét: Khé khan kinh t€ c6 mitc déng gdp cao nhét,
n (%) 125(20,6) | 89(43,6) | <0,001 |  tigp theo la m4t ngl, mét modi dang k&, dau VAS = 4, giai
doan lll-IV, sut cadn = 5% va lo 4u di kém.
Da“nV(Ao/f)z 4 | 202(33,2) | 124(60,8) | <0,001
4. BAN LUAN
= A 2 . ~ on ’
ECO&; 2,n 82(13,5) 56 (27,5) | <0,001 Ty L& tram cam theo PHQ-9 14 25,1%, thap hon nghién cliru
cla Do Tuyét Maiva cong su (45,2% & bénh nhan ung thu
BMI, trung 21527 | 21128 | 0.076 dudng tiéu hoa) va Wang WX va cong s (32,4% & bénh
binh = SD e T ’ nhan UTVMH) [3,’10]. Sy khac biét c6 thé do thoi diém
Type mé bénh danh gia (mdi chan dodn, chua diéu tri), b6i canh va déc
Bann | hockhongbiét | 508 (83,6) | 173(84,8) | 0,674 | di€m guanthe nghien cuu. o ]
hoc'-giai héa, n (%) Mot s6 biéu hién ldm sang nhu dau dau, u tai/nghe kém,
doan — hach cé l&n, sut cén = 5%, dau VAS = 4 va giai doan llI-IV
| G'T‘\'/doip -1 396 (65,1) | 168 (82,4) | <0,001 c6 lién quan dén tram cam theo PHQ-9. bay déu lanhing
»n (%) biéu hién phan anh ganh nang triéu chirng va murc dé tién
M3t ngu, n trién bénh. K&t qua nay c6 su' phu hop véi nghién clru cuia
Génh (%) 170(28,0) | 128(62,7) | <0,001 Pham Huy Tan va cong su (2025) vé dac diém lam sang,
néng — can ldm sang & ngudi bénh ung thu vom mi hong, trong
tridu Me':ﬁmOIgang 208 (34,2) | 139 (68,1) | <0,001 do cac triéu ching vung tai mai hong, hach c6 va tinh
chirng €, n (%) trang bénh & thdi diém chan doan la nhing théng tin 1am
Chanan, n (%) | 162(26,6) | 102(50,0) | <0,001 | Sangquan trong [S]. Tuy nhién, cac biéu hién nay khong
dugc dién giai nhu nguyén nhéan truc tiép gay tram cam
A 1o | Loaudikem, ma dugc xem la nhirng tin hiéu ho trg phan tang nguy co
Tamly n (%) 120(19,7) | 116(56,9) | <0,001 trong b&i canh lam sang cu thé.

Trong cac mo hinh dugc so sanh, 1D-CNN cho hiéu nang
t8t nhat vé AUC, dé nhay, F1-score va Brier score. Méac
du random forest c6 d6 dac hiéu cao nhéat, 1D-CNN phu

g Crossrefd)) 05 -
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hop haon vdi vai trd cong cu sang loc ban dau nhd vu thé
vé d6 nhay va hiéu chinh xac suét, phu hgp vdi xu hudng
(rng dung hoc may trong phéat hién tram cam & bénh nhan
ung thu [6-9].

V@i ty & tram cam 25,1% theo PHQ-9 trong quan thé
nghién clu, gia tri du bdo duong 60,1% cta mo hinh
1D-CNN doéng nghia gan 4 trong 10 trudng hgp dugc
cdnh bao duong tinh la duong tinh gia. Do do, mo hinh
chi nén dugc st dung nhu céng cu sang loc budc dau
dé phan tang nguy cd, khéng thay thé chan doan; nhirng
trudng hgp duge mé hinh canh bao nguy ca cao can dugc
danh gia xac nhan bang phéng van lam sang cua bac si
chuyén khoa tadm than trudc khi can thiép. Véi gia tri du
bédo &m cao (93,8%), md hinh c6 thé manh trong viéc loai
trlr nhém nguy co thap; vi vay ngudng phan loai nén dugc
can nhac theo hudng uu tién dé nhay hon do dac hiéu
nham han ché bo sét ca bénh, chdp nhan mét ty & canh
béo gia nhat dinh trong quy trinh sang loc ban dau.

Céac bién dau vao ctia md hinh déu cé thé thu thap ngay
tai thoi diém ti€p nhan qua hdi bénh, kham [dm sang va
h6 sg bénh an, do do6 cé tiém nang tich hgp vao quy trinh
khém ban dau ma khong tang dang ké ganh nang cho
nhén vién y té.

Céc bién déng gop manh nhat tap trung vao ba nhém:
hoan canh kinh té€ - xa héi (kh6 khan kinh té), ganh nang
triéu ching (mat ngd, mét moi, dau VAS = 4, sut can = 5%,
lo &u di kém) va muc dé tién trién bénh (giai doan llI-I1V).
Cac bién nay déu cé y nghia lam sang ré rang, giup bac
si xac dinh nhom ngudi bénh cén dugc danh gia tam ly
ky hon.

Nghlen cttu con han ché do thiét k& mé ta cit ngang, chon
mau thuan tlen va kiém dinh ndibo tai mot cdsdduy nhéat,
nén cac mai lién quan ghi nhan dugc can hiéu la~ket qua
quan sat, chua dd co sd khai quat hda hay suy dién quan
hé nhan qua trudc khi cé kiém dinh ngoai trén quan thé
doc lap. Mot s6 bién dau vao nhu mat ngi, mét moi va
chan &n c6 thé chdng lap vdi triéu ching trAm cam, can
dugc kiém soét trong cac nghién cliu tiép theo. Huéng
nghién ciiu ti€p theo can thuc hién kiém dinh ngoai da
trung tdm véi cd mau lén hon, bd sung khodng tin cay 95%
cho céc chi s8 hiéu nang va theo ddi doc dé danh gia gia
tri tién lugng clia mo hinh theo thai gian.

5. KET LUAN

Trén 812 bénh nhan UTVMH mdi chan doan, ty & sang
loc duong tinh vdi tram cam theo PHQ-9 a 25,1%. M6
hinh hoc may 1D-CNN dat AUC 0,902, d6 nhay 84,4% va
dd dac hiéu 81,3% trén tap kiém dinh ndi bd, vdi cac bién
dong gop ndi bat gdm khé khan kinh t&, mat ngt, mét moi,
dau, sut cén, lo au di kém va giai doan bénh mudn. K&t
qua nay cho thdy mé hinh 1D-CNN c6 tiém nang hé trg
sang loc s6m nhém nguy cd tram cam cao & bénh nhan
UTVMH, nhung can dugc kiém dinh ngoai trudc khi xem
xét ap dung trong thuc hanh ldm sang.

TUYEN BO DPONG GOP CUA CAC TAC GIA

Nguyén Thi Anh D3o: hinh thanh y tuéng, xay dung dé
cuong, diéu phdi thu thap sé liéu, phan tich két qua va
soan thao ban thao. Pham Thi Bich Dao: dinh hudng
chuyénmoén, glam satthuc hién, phé duyétbanthdo cubi
cung. PhamHuyTan, Tran Van Tam, Nguyen Diéu My,Tong
Xuén Thang, Pham Tran Anh, Nguyén Xuan Hoa, Nguyen
Thi Quynh Trang, Phan Xudn Nam, Hoang HGtu Truong va
Nguyén Thi Ngoc Anh: thu thap, kiém tra va chuan héa di
liéu lam sang. Khong Van Dong: xtr ly dir liéu, phat trién,

huan luyén va kiém dinh mé hinh hoc may. T4t ca tac gié
doc va dong thuén vdi ban thao cudi cung.
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XUNG POT LO'TIiCH
Nhom téac gia cam két khong c6 xung dot Lgi ich lién quan
dén nghién clru nay.

LOI CAM ON

Nhém téc gia trén trong cdm on cac bénh nhan da tham
gia nghién clru va cac can b y t&é da ho trg qua trinh thu
thap sé liéu.
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