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Nghién ctru nay nhdm xdy dung va danh gia mé hinh tri tué nhéan tao (Al) dw doén tinh trang dinh duéng
cla thanh nién Viét Nam duwa trén di liéu I6n. D liéu dwoc thu thap tir khdo sat 12.042 sinh vién dai hoc
trén toan quéc. Cac mé hinh hoc méy hién dai nhw XGBoost, LightGBM va CatBoost duoc ting dung dé
phén loai tinh trang dinh dudng theo chi sé BMI. Mé hinh XGBoost cho két qua tét nhat véi dé chinh xac
dat 75,3% va F1-score la 73,75%. Nhiing bién ddu vao quan trong trong dw doéan bao gém vong eo, vong
méng, thoi gian ngd, gi6i tinh, théi quen &n dém, st dung thirc &n nhanh, va khdu phan &n hang ngay (bao
gbm néng luong, protein, chat béo va vi chét dinh dudng). Két qua cho thay tiém ndng (g dung Al trong
phén tich di liu strc khde cong déng, gép phén phét hién sém cac nguy co dinh dudng va xdy dung cac
khuyén nghj chuyén biét vé dinh duéng — thé luc cho nhém thanh nién. Nghién ctu gép phdn mé réng

khé ndng céa thé héa céc can thiép y té trong béi canh chuyén déi sé va y hoc chinh xac tai Viét Nam.

Twr khéa: Tri tué nhan tao, dinh dwéng, thanh nién, BMI, dw doan.

I. DAT VAN DE

Tinh trang thtra can, béo phi, va suy dinh
dwdng & thanh nién dang ngay cang tré thanh
van dé dang lo ngai tai Viét Nam, dac biét trong
nhém sinh vién dai hoc — dbi twong dé chiu
anh huéng tlr thay dbi méi trudng sdng, thoi
quen &n ubng va l6i sbng it van dong.' Cac
khao sat gan day tai Viét Nam cho thay, ti 1&
sinh vién co6 tinh trang dinh duw&ng khéng hop
ly (bao gébm ca gay va thira can — béo phi) dao
dong tlr 15% dén 30%, tuy theo viing mién va
d&c diém nganh hoc.2* Tinh trang nay khéng
chi anh hwéng dén hiéu suat hoc tap va chat
lwong cudc sdng, ma con la yéu td nguy co cla
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nhiéu bénh ly man tinh khéng lay trong twong
lai nhw dai thao dwdng type 2, bénh tim mach,
tang huyét ap va réi loan lipid mau.5

Hién nay cac chuwong trinh can thiép dinh
duéng truyén théng tai Vit Nam cha yéu tap
trung vao tré em va phu ni* mang thai, nhém
thanh nién — dac biét 1a sinh vién — van chwa
nhan dwoc sy quan tdm twong xing vé mat
nghién cru cling nhw hanh déng chinh sach.
Mot trong nhirng thach thre I6n khi xay dwng
chwong trinh dw phong va can thiép cho nhém
nay la thiéu cac cong cu tién lwong sém, ca thé
héa va c6 thé ap dung rong rai.

V&i sy phéat trién nhanh chéng clia cong
nghé di liéu va tri tué nhan tao (Al), ngay cang
c6é nhiéu nghién ctru qudc t& ng dung hoc
may (machine learning) d& phan tich di liéu
strc khde cong débng nhdm xay dwng mé hinh
dw doan nguy co bénh tat.? Cac thuat toan hoc
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may nhw XGBoost, LightGBM, CatBoost da
chirng minh hiéu qua trong viéc xt ly dir liéu
phtrc tap, c6 nhiéu chiéu, nhiéu kiéu dinh dang
va cho phép dwa ra dy doan v&i do chinh xac
cao vuwot trdi so véi cac phwong phap théng
ké truyén thdng. Tuy nhién, tai Viét Nam, viéc
trng dung Al vao linh viec dw bao tinh trang dinh
dwéng cho thanh nién con rat han ché.

Trong béi canh d6, nghién clru nay duoc
thwc hién véi muc tiéu xady dwng va danh gia
mé hinh tri tué nhan tao (Al) dé dw doan tinh
trang dinh dwéng cla sinh vién Viét Nam, dwa
trén div liéu nhan khau hoc, théi quen sinh hoat,
hanh vi &n ubng va khau phan dinh dwéng. Viéc
phat trién mé hinh Al khéng chi gép phan déi
mé&i phuwong phap danh gia nguy co strc khée
trong y té cong cong, ma con tao tién dé dé
xay dwng cac hé thdng canh bao sém va tw
van dinh dwéng ca thé héa — hwéng dén tang
cwong stre khde toan dién cho thanh nién Viét
Nam trong thoi dai sé.

Il. DOl TWUONG VA PHUONG PHAP

1. Déi twong

D@ liéu khao sat 12.042 sinh vién tlr 10
trwdng dai hoc tai 3 mién Béc, Trung, Nam cuta
Viét Nam (Trwong Dai hoc Y Ha Néi, Trwong
Dai hoc Kinh t& - Pai hoc Qubc gia Ha Noi,
Trwdng Dai hoc Bach khoa Ha Néi, Trwong Dai
hoc Xay dwng Ha Noi, Hoc vién Ngan hang Ha
Noi, Bai hoc Néng Lam Thai Nguyén, Dai hoc
Sw pham Da Néng, Pai hoc Tha Dau Mét, Pai
hoc Sw pham Thanh phd H6 Chi Minh, Hoc vién
Thanh thiéu nién Viét Nam). Tai thoi diém xay
dwng mo hinh, d@ liéu tir Trwd'ng Pai hoc Luat
Ha Noi chwa dwoc hoan tat nén khong dwoc
dwa vao phan tich. D& liéu dwoc thu thap bang
cach sinh vién tw khai bao qua biéu mau truc
tuyén (website).
2. Phwong phap

Nghién ctru ap dung cac phwong phap hoc
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may (machine learning) d& xay dwng mé hinh
tri tué nhan tao (Al) cé kha nang phan loai
trinh trang dinh dwdng (BMI) cua sinh vién Viét
Nam. Ba thuat toan chinh dwgc str dung gém:
XGBoost, LightGBM, CatBoost — day la nhirng
md hinh dang cay tang cwo'ng (boosting trees)
hiéu qua trong x ly di¥ liéu I&n, nhidu bién va
cé dd phirc tap cao. Cac md hinh dwoc huén
luyén va danh gia dwa trén tap di liéu khao
sat quy mo I&én (12.042 sinh vién dai hoc trén
toan qudc), véi cac chi sd danh gia bao gém:
dd chinh x&c (accuracy), do tin cdy (precision)
va F1-score.

Bién sé

Bién phu thuéc: Tinh trang dinh duwéng dwoc
phan loai dwa trén chi s khéi co thé (BMI) theo
tiéu chuan cta T chirc Y té Thé gi¢i (WHO)
danh cho khu viec Chau A:

Gay: BMI < 18,5 kg/m?

Binh thwdng: 18,5 < BMI < 23 kg/m?

Thtra can: 23 < BMI < 25 kg/m?

Béo phi do |: 25 < BMI < 30 kg/m?

Béo phi do Il: BMI = 30 kg/m?

Bién déc Iap: 180 bién diu vao bao gobm:

Théng tin nhan khau hoc: gidi tinh, noi cw
trd, dan téc, nganh hoc...

Hanh vi va théi quen &n udng: théi quen an
sang/an dém, tan suat st dung céac loai thuc
pham...

Khau phan &n: nang lwong, protein, lipid,
glucid, vi chét dinh dwéng...

L&i sbng va sinh hoat: mic d6 hoat dong
thé lwc, thdi gian ngl trong ngay, thdi gian ngdi
trong ngay...

Th&i gian nghién clru: tir 8/2024 dén
2/2025.

X ly va phéan tich di liéu

Lam sach di¥ liéu: loai bd cac bién co ti &
thiéu > 15%, dién gia tri con thiéu bang trung
binh, loai bé cac gia tri ngoai lai va sai léch ro
rét.
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Chia tap d@ liéu: Tap huén luyén (Train)
80%, Tap kiém dinh (Validation) 10%, Tap kiém
tra (Test) 10%.

Ngdén nglr va cong cu lap trinh: St dung
Python 3.10.16 v&i cac thw vién hoc may:
Scikit-learn, XGBoost, LightGBM, CatBoost dé
huén luyén mé hinh.

Quy trinh xdy dwng mé hinh hoc may dw
bao tinh trang dinh dwéng

Quy trinh xdy dwng mé hinh hoc may dw
bao tinh trang dinh dwéng dwoc thyc hién theo
6 budec:

Buwéce 1: Lam sach va khai pha dir liéu.

Buée 2: Dé xuét cac mé hinh hoc may phu

Accuracy =

S6 dy doan dung _

hop dwa vao viéc khai pha dir liéu.

Buéc 3: Lwa chon cac bién dau vao ban dau.

Buéc 4: Huén luyén cac mo hinh.

Buéc 5: Liwa chon mé hinh tét nhét véi cac
bién dau vao y nghia.

Buéc 6: Kiém thir san pham.

Danh gia mé hinh hoc may dw bao tinh
trang dinh dwéng

S dung cac chi sé nhw do tin cay, do chinh
xac, F1-score.

D¢ chinh xac: 1a ty |1é dw doan dung (ca
dwong tinh va am tinh) trén téng s6 mau. Do
chinh xac cao ttrc 1a mé hinh dw doan dung
phan I&n cac mau.

TP+TN

Trong do:

TP (True Positive): Dwong tinh dung — Dw
doan dung khi mau thwe sw la duwong tinh.

TN (True Negative): Am tinh dung — Dw
doan duang khi mau thwe sw 14 am tinh.

FP (False Positive): Dwong tinh sai — Dy
doan dwong tinh nhung thyc té 1a am tinh.

FN (False Negative): Am tinh sai — Dw doan
am tinh nhwng thye té 13 dwong tinh.

Do tin cay: trong sb cac mau ma md hinh
dw doén la dwong tinh, cé bao nhiéu mau thuc
sw la dwong tinh. B6 tin cay cao tiee 1a t6ng s
cac mau ma mé hinh duw doan dwong tinh phan
I&n 1a dung.

TP
TP+ FP

F1 score: la chi s6 tbng hop gitra do tin cay
va dd nhay, gilp danh gia hiéu qua thyc sy cla
md hinh thay vi chi nhin tirng chi sé riéng 1&.

Precision x Recall
* Precision + Recall

Precision =

F1=2

Trong do: D6 nhay (Recall) dwoc tinh bang
cbng thire:
TP

Recall = m

Tbng s6 mau

~ TP+TN+FP+FN
3. bao dirc nghién ciru

Toan bd di¥ liéu dung dé xay dwng mé hinh
duwoc lay tr nghién ctru “Ung dung s dung
khoa hoc di¥ liéu I&n va tri tué nhan tao trong
viéc xay dwng mo hinh can thiép cham soéc dinh
duéng téi wu va nang cao thé lwc cho thanh
nién Viét Nam” dwoc phé duyét bdi Hoi dong
dao dirc y sinh clia Trwong Dai hoc Y Ha Noi
(s6 991/GCN-HMUIRB ngay 30/10/2023).

Ill. KET QUA

1. Xay dwng mé hinh hoc may dw bao tinh
trang dinh dwéng

Lam sach va khai pha d liéu

D liéu dé xay dwng mé hinh 1a bo di¥ liéu thu
thap online tlr 12.042 sinh vién cla 10 trwdng
dai hoc trén ca nwéc. Viéc kiém soat do tin cay
cla cac gia tri khai bao online dwoc thye hién
tr khi xay dwng website thu thap sé liéu nhw
thiét ké bd cau hai tot, mdi sé dién thoai di dong
chi dwoc dang nhap va tra 16i mot 1an nén tranh
dwoc tinh hubng mét ngwoi lam hd cho nhiéu
ngwdi, cac cau hdi quan trong déu dé yéu ciu
bat budc phai dién mdi submit dwoc, cac cau
héi dinh Iwong dwoc gidi han khoang nhap dir
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liéu theo diéu kién dinh sén (vi du tudi duoc gisi
han tir 16 - 30)... Ngoai ra sé liéu diéu tra online
duwoc so sanh véi s6 liéu do thuwe té (vi du chiéu
cao, can nang tw khai dwoc so sanh véi chiéu
cao, can nang duwoc diéu tra vién do)... B6 div
lidu thé dwoc lam sach va loc di liéu dé loai
bd cac di liéu nhiéu va 16i khéong hop 1&. D
liéu thiéu dwoc x&r ly bang cac phwong phap
nhw: dién gia tri trung binh, trung vi, loai bé cé6t
c6 trén 15-25% div liéu thiéu. Qua trinh giup
lam sach di¥ liéu va ddm bao di¥ liéu dung dinh
dang dé dwa vao mé hinh hoc may.

Loc céc gia tri khéng xac dinh: DAu tién, tién
hanh loai bd nhi¥ng gia tri chudi tréng () hodc
«undefined> xuét hién trong bdé dir liéu. Tuy
nhién, lwgng khéng xac dinh nay kha nhiéu,
nén team Al da th(r mot sé chién thuat dién div
liéu con thiéu: dién sé 0, dién gia tri trung binh,
trung vi, dién gia tri dwa trén cac diém di liéu
lan can... Diéu nay dam bao réng dir liéu con
lai khéng c6 cac gia tri khong ré rang, dé co thé
dwa vao md hinh hoc may.

Loai bé cac hang thiéu céc gia tri quan trong:
Céc hang thiéu bat ky gia tri nao trong cac cot
height, weight, waist, va hip déu bj loai bd. Day
la cac cot chiva théng tin quan trong can thiét
cho qua trinh tinh toan chi sé co thé (BMI) va
cac dac tinh lién quan khac. Viéc gilr lai chi
nhirng hang cé day da cac gia tri nay gidp dam
bao tinh toan ven va dd chinh xac cta bd div
liéu, ddng thoi tranh viéc phai st dung phwong
phap ndi suy hodc wéc lwong khéng can thiét.

Loai b6 cac cét thiu trén 15% div lidu:
Nhirng cot c6 hon 15% gia tri bi thiéu sé bi loai
bd khai bo di liéu. Ty 1é 15% dwoc chon nham
loai trir cac cot chira nhiéu gia tri thiéu, vi ching
c6 thé l1am gidm hiéu qua ctia md hinh khi st
dung. Viéc gilr lai chi cac cot co div lieu day
da sé giup mo hinh dat dwgc dé chinh xac cao
hon.

Tinh gia tri trung binh hang ngay cho cac
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cét dinh dudng: Dbi véi cac cot lién quan dén
dinh duw®dng, chung toi tinh toan gia tri trung
binh hang ngay dwa trén di liéu ban dau. Mdi
hang di liéu sau khi tinh trung binh sé dai dién
cho lwong dinh duwéng trung binh ma déi twong
da tiéu thu trong ngay, gitp chuén héa va don
gian héa d liéu dinh dwdng dé st dung trong
phéan tich.

Sau do, cac ky thuat khai pha di¥ liéu dwoc
ap dung dé hiéu rd cau trac, phan bé ciing nhw
cac mdi quan hé tiém an gitra cac bién sb,
nham dwa ra nhirng nhan dinh ban dau vé di
liéu, phuc vu cho viéc lwa chon cac mé hinh
phu hop.

Pé xwr ly va lam sach di li€u nhém nghién
ctru da str dung thw vién NumPy - version 1.24.3
va Pandas - version 1.5.3 sau dé triec quan hoa
dir liéu béng thw vién Matplotlib - Version 3.9.2
va Seaborn - Version 0.13.2.

Dé xuat cac mé hinh hoc mdy phu hop
dwa vao viéc khai pha di liéu

Vi di¥ liéu dang bang, trong d6 bao gém rat
nhidu trwdng véi cac thang do khac nhau, cac
mé hinh dang cay la lwa chon tdi wu bi:

M6 hinh cay cé kha ndng xt ly sb liéu véi
thang do khac nhau ma khéng can phai tién xd
ly.

Tinh giai thich dwgc cia md hinh cay: mé
hinh cay c6 thé dwoc dem ra phan tich dé xac
dinh d6 quan trong clia cac bién.

X ly dwoc nhiéu: & mdt mirc nhiéu cho
phép, mé hinh cay cé kha nang tw loai bd cac
bién di¥ liéu dau vao bi nhiéu, béng cach khéng
tap trung vao céac bién di liéu dau vao nay.

Trong khi d6, néu s dung mét sé loai md
hinh phd bién khac, dién hinh c6 thé k& dén md
hinh Mang no-ron, cac mé hinh nay sé ton tai
rat nhiéu nhwoc diém:

Budc phai tién xt ly di¥ liéu cin than: tat ca
cac cot dir liéu phai chuadn hoa vé cing mot
thang do, chdng han nhw t&r 0 dén 1.
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M6 hinh mang no-ron thwdng dwoc goi la
mot “hop den” - rat khé dé phan tich va giai
thich két qua ctia mang no-ron.

M6 hinh dang cay co ban nhét la cay quyét
dinh (Decision Tree). O d5, md hinh sé& xay
dwng mét cay dé dwa ra dw doan. Tai méi 14,
cay sé str dung mot bién dau vao dé tach thanh
cac nhanh nhd hon. Bé tang d6 chinh xac cho
mé hinh ngwdi ta xay dwng nhiéu cay hon va
tinh trung binh. Rirng ngdu nhién (Random
Forest): bdng cach xay dwng nhiéu cay quyét
dinh dé tao thanh moét rirng cay, rirng ngau
nhién co thé tdng dd chinh xac dang ké, bang
cach tang sw da dang va gidm thiéu sai léch.
XGBoost, LightGBM, CatBoost cai tién thuat
toan cla rirng ngau nhién: cac cay duoc xay
dwng sau sé hoc tir cac cay dugce xay dung tw
trwdre, dé tir do tao ra mot rirng cay tdi wu.

Vi vay 3 thuat toan XGBoost, LightGBM,
CatBoost dwoc chon dé xay dwng mé hinh.

Lwa chon cac bién dau vao ban dau

Viéc lwa chon bién dau vao dwoc két hop
gitra thuat toan Al va y kién cta chuyén gia
dinh dwéng . DPau tién, chay mé hinh véi 180
bién dau vao, sau d6 Iya chon cac bién dau vao
dwa theo dé quan trong trong md hinh va y kién
chuyén gia dinh dwdng.

D6 quan trong dwa vao muc do déng gép
ctia bién do déi véi gia tri dau ra cia mé hinh
va dwoc tinh bang Importance Score. Bién c6
Importance Score cang I&n thi bién dé gitp
tang do chinh xac ctia md hinh cang nhiéu,

Importance Score duwgc thuat toan hoc may
tinh toan ra tir viéc huén luyén mé hinh.

Chuyén gia dinh dwn mé hinh xacgiao sw,
phé gido suw, tién si cia bd mén Dinh duwdng
va An toan thuc phém, Vién Pao tao Y hoc dvw
phong & Y té cong cong, Trwong Pai hoc Y Ha
Noi. La nhirtng ngwdi cé chuyén mén sau vé
dinh duéng, déu c6 tham nién cong tac trong
[inh vyc dinh dwdng trén 10 nam.

Sau réat nhiéu 1an dung thuat toan Al va y
kién chuyén gia dinh dwdng, 38 bién quan
trong dwoc lwa chon lam bién sb dau vao cua
mé hinh gédm cac nhém bién sé nhan khau hoc,
nhan tréc hoc, khdu phan &n, hanh vi an ubng
va 16i sdng.

Huén luyén cdc mé hinh

S dung tap di¥ liéu train tién hanh huén luyén
cac md hinh XGBoost, LightGBM, CatBoost v&i
cac tham sb khac nhau dé tim ra dwoc md hinh
y nghia va mang lai két qua tét nhat. Sau do
nhom nghién clru st¥ dung tap di liéu validation
dé kiém tra xem cac mé hinh cé bi mac cac 16i
anh hwéng xau dén hiéu suat khong.

Lwa chon mé hinh tét nhat véi cac bién dau
vao y nghia

Sau nhiéu lan chay th&» nghiém, trong ba mé
hinh da xay dwng thi mé hinh XGBoost mang
lai két qua danh gia tét nhat dwoc lwa chon dé
dw doan cho cac tap di liéu méi. C6 11 bién sb
doéng gop khéng nhiéu cho mé hinh ciing bi loai
bd, cudi cing nhdm bién sb dau vao quan trong
nhat dwoc lwa chon gébm 27 bién sé (bang 1):

Bang 1. Cac bién s6 dwoc Iwa chon dwa vao mé hinh dw doan tinh trang dinh dwéng

T Nhém bién Bién sé dwoc lwa chon
1 Nhan khau hoc Gidi tinh
. V¢
2 Nhéan trac hoc (‘)ng eon
Vong moéng
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TT Nhém bién

Bién sé dwoc lwa chon

Hanh vi an ubng va 16i
sbng

Tan suét an khuya

Tan suét sir dung thirc 8n béo

Tan suét &n trai cay

Tan suét &n hai san

Thoi quen str dung cac trng dung trén Smart phone dé cai thién tinh
trang rén luyén thé luc

Thoi gian ngl trung binh méi ngay

Tw danh gia hanh vi an uéng trong 1 ndm quan

Ap dung ché dd an tang can hay khéng

Théi gian tap thé duc hang ngay bao nhiéu phut thi tét cho strc khoé
Di chuyén bang phwong tién co gigi trong 7 ngay qua.

4 Khau phan &n

Nang lvgng
Potein

Lipid

Glucid

Chét xo
Vitamin A
Vitamin C
Sét

Canxi

Natri

Kali

Kém
Beta_caroten
Cholesterol

Kiém thir san pham

Qua dé, nhirng 16i phéat sinh sé& dwoc phat hién

Kiém thir hé thdng va tinh chinh xac ctia mo va stra chira nhdm dam bado san phadm hoat
hinh da chon dwoc tién hanh trén tap div liéu dong chinh xac, hiéu qua trwdc khi dwa vao st
test. Viéc kiém thir bao gdm thtr nghiém tinh 6n dung rong rai.

dinh va ddm bao mé hinh hoat ddng mot cach 2. Danh gia mé hinh hoc may dw bao tinh
binh thuwdng, két qua dy doan & merc hop ly. trang dinh dwéng

Bang 2. Chi s danh gia mé hinh hoc may dw bao tinh trang dinh dwéng

- Do chinh xac Do tin cay
Mo hinh L. F1 Score
(Accuracy) (Precision)
XGBoost 75,3% 72,7% 73,75%
LightGBM 69,6% 65,9% 67,5%
CatBoost 72,5% 68,7% 70,1%
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Trong ba mé hinh hoc may dwgc so sanh:
XGBoost, LightGBM va CatBoost, mé hinh
XGBoost cho két qua tét nhat, véi dd chinh xac,
do tin cay va F1-score cao hon cac md hinh
con lai.

IV. BAN LUAN

Al va hoc may dang ngay cang dwoc rng
dung réng rai trong Iinh vyc y té, tr chan doan
hinh anh, sang loc ung thw dén du bao bénh
khéng lay nhiém (NCDs) va hanh vi strc khoe.®
Trong nghién ctru nay, Al dwgc trng dung nhw
mot cong cu hé tro dw doan nhanh chéng, chi
phi thap va cé thé mé rong, déc biét phu hop
véi bdi cdnh ngudn lwc y té han ché tai Viét
Nam. Vé&i d6 chinh xac hon 75%, d6 tin cay gan
73%, mo hinh c6 thé gitp phéat hién sém cac
nhém ¢ nguy co dinh dudng dé thwc hién cac
can thiép s&m va kip thoi, thay vi doi dén khi
cac hau qua src khoe xay ra.

Mot diém dac biét quan trong la viéc mé hinh
dwa trén cac bién sb hanh vi va dinh duéng
tw khai bao, giup giam chi phi thu thap di liéu
phirc tap. Chéng han, bién "tdn suat &n do
béo", "théi quen an dém", hoac "s& dung thiét
bi, *’ng dung trén Smart phone dé cai thién tinh
trang rén luyén thé lwc" cé kha nang giai thich
cao trong mé hinh, cho thdy rang cac hanh vi
don gian cé thé 1a yéu tb dw bdo manh mé vé
tinh trang strc khoe.

Két qua nghién ctru nay twong déng va co
phan vuwot troi so véi mdt sd nghién clru twong
tw trong khu vuwc. Nghién clru chia Hengyan
Liu va cong su tai Hong Kong (2024) s dung
thuat toan XGBoost, Random Forest, SVM... dé
dy doan nhe can, thira can, béo phi & thanh
thiéu nién, dat d6 chinh xac chung ttr 70 - 74%.7
Mot nghién clru tai Thai Lan s& dung C5.0 dé
dy doan tinh trang dinh dwéng & sinh vién, do
chinh xac chi dat 60,78%.8 M& hinh XGBoost
cua nghién ctru nay khéng chi cho dé chinh xac

cao hon ma con tich hop dwoc nhiéu chiéu di
liéu (thdi quen &n ubng, khdu phan, thoi gian
ngl, thoi gian ngdi, hanh vi st dung thiét bi
céng nghé) — vén chwa dwoc tich hop day du
trong cac nghién ctru treée do.

Mét sb bién nhw vong eo, vong méng, thoi
quen an dém, thdi gian ngu, thoi gian ngdi, va
muc tiéu thu nang lwong trung binh |a nhirng
chi bao manh trong mé hinh. Day Ia nhirng yéu
t6 da dwoc nhiéu tai liéu y khoa ghi nhan 1a
lién quan chat ché t&i hdi chirng chuyén hoéa va
nguy co thira can béo phi & ngui tré tudi.>2

Vi vay mo6 hinh khong chi mang tinh hoc
thuat ma con cé kha nang ¢ng dung thuc té
cao, nhat 1a khi dwoc tich hop vao cac nén
tang sd nhw tng dung dién thoai théng minh,
website cham soc strc khde ca nhan, hoac hé
thédng y té dw phong. Dua trén céc théng tin
nhap vao, hé théng cé thé dwa ra canh bao strc
khde ca thé hoa, goi y diéu chinh hanh vi (vi du:
tang thoi gian ngu, gidm thirc an nhanh, tang
van dong nhe...).

V. KET LUAN

Viéc ng dung Al, dac biét la md hinh
XGBoost, ¢ kha nang hé tro d&c luc trong viéc
dy doan va quan ly nguy co dinh dwdng cla
thanh nién Viét Nam. K&t qua mé hinh cho thay
hiéu qua cao va cé thé trién khai rong rai trong
céac nén tang sb.
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TAP CHi NGHIEN CPU Y HOC
Summary

APPLICATION OF ARTIFICIAL INTELLIGENCE IN PREDICTING
THE NUTRITIONAL STATUS OF VIETNAMESE YOUTH

This study aims to develop and evaluate an artificial intelligence (Al) model for predicting the
nutritional status of Vietnamese youth based on large-scale data. The dataset was derived from
a nationwide survey involving 12,042 university students. Advanced machine learning algorithms,
including XGBoost, LightGBM, and CatBoost, were applied to classify nutritional status using the
Body Mass Index (BMI). Among these, the XGBoost model achieved the highest performance,
with an accuracy of 75.3% and an F1-score of 73.75%. Key predictive variables included waist
circumference, hip circumference, sleep duration, gender, late-night eating habits, fast food
consumption, and daily dietary intake (energy, protein, fat, and micronutrients). The findings
highlight the potential of Al in public health data analysis, particularly in identifying nutritional
risks and generating personalized recommendations for diet and physical activity among youth.
This research contributes to the development of precision nutrition approaches and supports
the broader integration of digital health technologies in Vietnam’s public health strategies.

Keywords: Artificial intelligence, nutrition, youth, BMI, prediction.
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