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Tom tit: Trong béi canh ty 1é béo phi gia tang nhanh chong tai Viét Nam (tang 38%
trong glaz doan 2010-2014) va trén toan cau, viéc ap dung cac phirong phdp khoa hoc dir liéu
tién tién mang lai tiém nang dang ké trong viéc cdi thién dé chinh xdc chan dodn va chién
lege can thiép cd nhan héa. Nghién ciru ciia ching t6i hiedng t6i viée trién khai cdc mé hinh
hoc may phan tich cdc dir liéu y té dé dw dodn nguy co mdc bénh béo phi, két hop véi viéc
s dung cac thw vién cua ngon ngir ldp trinh Python trén nam linh viec chirc nang: xuw ly dir
liéu (Pandas, Dask), tinh todn sé hoc (NumPy, SymPy), truc quan héa (Matplotlib, Seaborn,
Plotly), hoc mdy (Scikit-learn, TensorFlow, PyTorch) va phdn tich thong ké (Statsmodels,
SciPy). Sir dung b dit liéu da quéc gia (n=33.610) gom 17 bién nhan trdc hoc va 16i song,
chiing t6i di phdt trién va téi wu héa nhiéu mé hinh phén loai théng qua phieong phdp
16i wu héa Bayesian. Két qua cho thcfy thudt toan LightGBM dat hi¢u sudt vueot troi (do
chinh xac=93,07%, F1-score=92,48%, PR-AUC=96,30%), vuot troi dang ké so véi mo hinh
Random Forest (d¢ chinh xac=92,25%) va Multi-Layer Perceptron (do chinh xac=389,05%).
Viéc trién khai cac cong cu ndy da tao diéu kién cho viéc phdt trién hé thong tich hop cung
cap khuyén nghi sirc khoe ca nhdn héa diwa trén mire @6 riii ro béo phi dir dodn. Nghién ciiu
nay déng gop vao ca sw tién bo vé phirong phdp phan tich dit liéu sirc khée va vmg dung thuc
tién trong phong chong béo phi théng qua can thiép ca nhin héa diea trén cong nghé.

Tir khoa: du doan béo phi, khai pha div liéu, ngon ngir ldp trinh python, phirong phdp bayesian,
mo hinh LightGBM, mo hinh Random Forest, mo hinh MLP

I. Pit vin dé hiéu qua diéu tri. Hién nay, bénh béo phi
Qua trinh chuyén dbi s trong linh dang gia tang nhanh chong tai Viét Nam,
vuc y té da xac dinh dir liéu y khoa nhu voi ty 16 tang 38% trong giai doan 2010-
mot ngudn tai nguyén quan trong cho viéc 2014 (theo théong tin trong Quyét dinh
nang cao do chinh xéc trong chan doan va 2892/0P-BYT cua Bo Y té). Dir liéu dich
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t& hoc tir ndm 2024 cho thay béo phi anh
hudng dén 22,1% ngudi truong thanh tai
cac trung tdm d6 thi nhu Ha Noi va Thanh
phd HO Chi Minh - gan gap d6i ty 16 ¢ khu
vuc ndng thon (11,2%). Xu hudng nay co
mdi tuong quan déng ké véi hd so rui ro
gia tang ddi v4i bénh tiéu dudng, bénh tim
mach va cac bénh man tinh khac (Tap chi
Bao hiém Xa hoi, 2022).

Viéc ap dung cac phuong phap tinh
toan dé phan tich dit liéu nhan tric hoc
gitp dé xuat hudng giai quyét van dé sirc
khoe cong dong ngay cang gia ting nay.
Tuy nhién, cic danh gia vé hiéu qua cua
nhiing cong cu nay cho dy doan béo phi va
hd tro can thiép sém van con han ché, dic
biét trong bdi canh cac qudc gia dang phat
trién nhu Viét Nam.

Nghién ciru nay trién khai trién khai
cac k¥ thuat hoc may thong qua céc thu
vién cua ngoén ngit lap trinh Python dé
phan tich chi s6 khdi co thé va cac sd do
nhan tric hoc lién quan, danh gia nguy co
béo phi va khuyén nghi cac van dé ca nhan
hoa. Cac k¥ thuat hoc may va khai pha
dit liéu khi duge tdi wu hoa thich hop voi
cac dir licu y té co thé dat duoc hiéu suét
du doan tét hon so voi cac phuong phap
thong ké truyén thong va cung cap két qua
c6 thé dién giai hd trg qua trinh ra quyét
dinh 1am sang.

II. Co 6 1y thuyét

2.1. Khdi niém vé béo phi va cdc
chi s6 ddnh gid

Béo phi la tinh trang tich tu m& thura
trong co thé dén mirc co thé gay tac dong
tiéu cuc dén strc khoe. To chuc Y té Thé
giéi (WHO) dinh nghia chi s6 khi co thé
(BMI) duoc tinh bang can nang (kg) chia
cho binh phuong chiéu cao (m?). Trong
nghién cuu nay, ching t6i 4p dung phan
loai béo phi véi 7 mirc d6 theo chi s6 BMI,
tir thiéu can dén béo phi do I11.
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Bang 1. Danh sach phan logi mirc do

béo phi
Mirc do Mb ta
Insufficient Weight |BMI< 18,5
Normal Weight 18,5<BMI <249

Overweight Level 1 [25,0 <BMI< 27,5
Overweight Level II 27,5 <BMI < 30,0

Obesity Type | 30,0 <BMI <349
Obesity Type I 35,0 <BMI <399
Obesity Type III BMI > 40

2.2. Ung dung hoc mdy trong phin
tich div liéu y té

Hoc may da trd thanh cong cu
khong thé thiéu trong phan tich dir liéu
y té, mang lai kha ning phat hién mau
phirc tap va mdi quan hé phi tuyén tinh
ma cac phuong phap thong ké truyén
théng khé nhén biét. Trong linh vuc du
doan béo phi, cac thuat todn hoc may
nhu Random Forest, Support Vector
Machines, va mang no-ron nhan tao da
duoc ap dung rong rai dé phan tich dir
liéu nhan tric hoc, thoi quen an uéng, va
yéu tb di truyén.

Theo nghién cuu cua Wiyono
va cong sy (2019), cac thuat toan hoc
may nhu K-Nearest Neighbors (KNN),
Support Vector Machine (SVM), va
Decision Tree co thé dat do chinh xac tir
92% dén 95% trong du dodn, cho théy
tiém nang cua cac phuong phap nay trong
viéc phan tich dit liéu phuc tap. Tuong
tu, Sheth va cong sy (2022) da chung
minh rang Naive Bayes c6 hiéu qua ndi
bat trong mot sb tap dir licu nhét dinh,
trong khi SVM thudng dat hiéu suat tét
v6i dir liéu c6 nhiéu dic trung.

I11. Phwong phap nghién ciru

3.1. Phwong phdp nghién cvuu

Nghién ctu nay ap dung phuong
phap luan dinh lugng theo quy trinh chuan
cua khoa hoc dir liéu, bao gém nam giai
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doan chinh: thu thap va tién xir Iy di liéu,
kham phé va phan tich dir li€u, lya chon
dic trung, xay dyng va huan luyén mo
hinh, dénh gia va giai thich két qua.

Thiét ké nghién ciru tun theo md
hinh thtr nghiém v&i phan chia tap dit licu
thanh tap huin luyén (80%) va tap kiém
thir (20%) dé danh gia kha nang tong quat
héa ciia mo hinh.

3.2. Nguén dii ligu sir dung

3.2.1. Nguon dir liéu

Do cac van dé vé bao vé thong tin
c4 nhan ciing nhu kho khin trong viée tiép
can cac nguén du ligu y té chinh thuc tai
Viét Nam, ching t61 lya chon bg dir li¢u

tir Kaggle, mot nén tang uy tin cho ngudn
tai nguyén khoa hoc dir li€u. Quy trinh
lua chon wu tién chét luong dir li€u, do tin
cay va tuan thu quy dinh bao mat thong
tin (Kaggle, n.d.). Dit liéu gdc tir 33.610
ngudi tham gia, dugc thu thap v6i sy chip
thuan tor HOi déng bao duc Nghién cuu
Y té cua Pai hoc Inonu (sé phé duyét
2023/4677), dam bao tuan thu cac tiéu
chuan dao dtrc cho nghién ctru lién quan
dén sirc khoe.

3.2.2. Dic diém cua dit liéu

Bo dir liéu gbc ctia nghién ctru bao
gom dir lidu tir nhiéu ngudi tham gia khac
nhau, véi cac thudc tinh sau:

Bang 2. Danh sach thudc tinh trong tdp dir liéu

Thugc tinh Mo ta Gia tri
Gender Bién phan loai male
female
Age Bién so SO tu nhién (tr 14 - 61)
Height Bif”;n 80 S0 thap phan (mét)
Weight Bif”;n s0 ’ So thap phan (kg)
Family history of Bién phan loai cho biét c6 nguoi nao trong gia dinh |yes
overweight bi thura can khong no
Bién phan loai cho biét ca nhan c6 thuong xuyén  |yes
FAVC y 2 A
an thuc pham calo cao khong no
S K am A 1 : khong bao gio
FCVC Bnin Ehuf bac cho biét muc do thuong xuyén ca 2 thinh thoing
nhan an rau A 1A
3 : ludn luén
l:trldeén2
Bién thir bac cho biét s6 bita dn chinh mdi ngdy cuia |2 : bing 3
NCP . .
cd nhan 3:16nhon3
4 : khong trd 101
automobile
NP C X A . . |motorbike
MTRANS 103;2111 grlllasrllI lgﬁ; vé loai phuong tién giao thong ma bike
e public transportation
walking
no
Bién thtr bac vé mirc 49 thuong xuyén an vat gifta | sometimes
CAEC -
céc bira frequently
always
SMOKE Bién phén loai vé viéc c6 hiit thube hay khong z(e)s
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Thugc tinh

Gid tri

CH20 Bién thir bic cho biét luong nudc ubng hang ngay |2 : tir 1 dén 2 lit

1:ithon 1 lit

3 :hon 2 lit

SCC

Bién phén loai cho biét liéu c4 nhan co theo ddi yes
luong calo tiéu thu ciia minh khong

=
o

FAF gia hoat dong thé chat

Bién tht bac cho biét mic d thuong xuyén tham

: khong bao gio
- tlr 1-2 lan/tuan
- 3 lan/tuén

 tir 4-5 lan/tudn

TUE Bién tht bac vé thoi gian sir dung thiét bi dién tir

: khong
:ithon 1 gio
“tir 1 dén 3 gio
: hon 3 gi¢

W N = O W

CALC Bién thir bic vé mirc do thuong xuyén udng ruou

no
sometimes
frequently
always

NObesity chi s6 BMI cua ho

Bién thtr bac vé mirc d9 béo phi cua ca nhan theo

Insufficient Weight
Normal Weight
Overweight Level I
Overweight Level II
Obesity Type |
Obesity Type 11
Obesity Type III

3.3. Gidi thigu cdch trién khai cdc
mo hinh

3.3.1. Chudn bi dir liéu hudn luyén

Bo dit liéu gébm 33.610 miu duoc
chia thanh cac tip huén luyén (training),
kiém tra (testing) va xac thuc (validation)
theo phuong phap phan ting (stratified
sampling) dé dam bao phan phdi déu giira
7 16p muc tiéu:

« Tap kiém tra (Testing set): 20%
bo dir liéu (6.722 mau)

o Tap huin luyén (Training set):
80% con lai (26.888 mau), véi moi 16p ¢
khoang 3.841 mau.

Tap huin luyén duoc su dung trong
qua trinh kiém dinh chéo 5 phan (5 folds
cross-validation) dé danh gia hiéu suit cua
nhiéu mé hinh hoc may khac nhau.

3.3.2. Lua chon mé hinh

Sau khi phan tich dir li¢u, chung toi
da lya chon ba thuat toan phan loai chinh
dé dy doan murc do béo phi:

1. Random Forest (RF): Mot thuat
toan hoc tap tong hop két hop nhiéu cay
quyét dinh dé cai thién do chinh xac va
giam hién tugng qua khop (overfitting).
RF c6 kha nang xu 1y dit liéu c6 nhiéu dac
trung, bao gém ca bién s6 va bién phén loai.

2. LightGBM (LGBM): M6t khung
hoc tap tang cuong theo d6 ddc (gradient)
su dung thuat toan hoc tap dua trén cAu
trac dir liéu cdy, ndi bat véi chién lugce
phat trién cay theo hudng wu tién nhanh 14
(leaf-wise). LGBM dugc chon vi hi¢u qua
tinh toan cao voi tap dir liéu 16n va kha
nang xir 1y dir liéu khong can bang.
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3. Multi-Layer Perceptron (MLP):
Mot 16p mang than kinh nhén tao lan truyén
thang (Feedforward Neural Network) bao
gém nhiéu 16p perceptron v&i cic ham
kich hoat phi myén. MLP duogc chon vi
kha nang mé hinh hoa cac mdi quan hé phi
tuyén phurc tap giira cac dic trung.

3.3.3. T6i wu héa siéu tham s6

Chung t6i 4p dung phuong phéap tdi
uu hoa Bayesian dé xac dinh b siéu tham
sO t6i uu cho cac md hinh hoc may véi
quy trinh:

1. Pinh nghia khéng gian tham
$0: Xac dinh pham vi kha thi cho mdi siéu
tham s0.

2. M6 hinh héa Gaussian Process:
Ham muc tiéu:

J(D))~ GP( (x),k(x,x")
V61 ham kernel RBF:

k(x,x)) = exp(-(|x-x'||9)/(2F%))
3. Pinh nghia ham muc tiéu:
f(6) = -Macro F1(0)

Trong d6 6 1a mot bo siéu tham sb
can to1 uu hoa.

4. Chién lwgc thu nhan: Expected
Improvement (EI) dugc st dung dé xac
dinh cac diém ldy mau t6i wu:

El(x) = E[max(0.f(x*) - fix))] )

MJdi cAu hinh siéu tham sb duge
danh gia thong qua ki€ém dinh chéo 5-fold
trén tap huan luyén, véi Fl-score dugc
chon lam chi tiéu danh gia chinh.

IV. Két qua va thao luin

4.1. X Iy tien div ligu

4.1.1. Xur Iy gid tri thiéu va dir liéu
trung lap

Chung t61 da sir dung cac phuong
thitc duplicated(), info() va isna() tir thu
vién Pandas dé phat hién va xtr ly dir liéu
trung 1p va gid tri thiéu. Do ty 1¢& dir liéu
trang ldp va thiéu khong 16n, ching t6i da

ap dung phuong phap loai bé hoan toan dé
duy tri tinh toan ven cua dir lidu.

4.1.2. Phat hién va xu ly ngoai lai

D6i voi bién phéan loai, ching i sir
dung biéu db boxplot dé xac dinh ngoai lai,
v6i 16i chinh ta nho duoc stra truc tiép va cac
gia tri bat thuong con lai duoc loai bo. Do vi
bién lién tuc nhu Tudi, Chiéu cao, Can nang,
ching t61 ap dung cac phuong phap sau:

Phwong phap Z-score:

7= Xon

g

Véi X 1a diém dir liéu, p 1 gia tri
trung binh, va o la d 1éch chuan. Gia tri
duogc coi l1a ngoai lai néu |Z| > 3.

Phuwong phap IQR (Interquartile
Range): IOR= 03 -Q1

Vé6i Q1 va Qs 1an luot 14 phan vi thir
25 va 75. Gia tri dugc coi la ngoai lai néu
nam ngoai khoang:

[OI-1,5% IQR; Q3+1,5% IQR]

4.1.3. Chuan héa di liéu

Dit litu duge chuin hoa qua cac
k¥ thuat:

« One-Hot Encoding: Ap dung cho
cac bién phan loai danh nghia dé chuyén
d6i chung thanh cac vector nhi phan phu
hop véi cac mo hinh hoc may.

e Label Encodlng Ap dung cho
cac bién thu tu dé bao toan mdi quan hé
thir tu von c6 trong khi chuyén doi sang
dinh dang $0.

Quié trinh tién xtr Iy toan dién nay d4 tao
ramot bg dit liéu sach, chuan héa, phtthop cho
viéc mo hinh hoa va phan tich tiép theo.

4.2. Co s6 khoa hoc trong viéc lua
chon cdc ddac trung

Can ctr trén cac nghién ctru da c6 cua
Wang va Beydoun (2007), Tapera va cong
su (2017), Panuganti va cong su (2023),
Al-Hazzaa va cong sy (2012), Carlson va
cong su (2012), Specht va cong su (2022),
Ohlsson va Manjer (2020), Gozukara (Bag



& cong su, 2023) vé cac van dé co thé anh
hudng tdi nguy co béo phi, chung téi da
lya chon ra 17 dac trung trén cdc nhom:

- Pac trung nhan khau hoc va sinh
ly: gidi tinh, tudi, chidu cao va can ning.

- Tién st gia dinh va di truyén: Tién
su gia dinh c¢6 nguoi thura can.

- Ché @6 an udng va théi quen sinh
hoat: FAVC (tiéu thy thyc pham giau calo),
FCVC (tiéu thy rau ci), NCP (s6 bira an
chinh), CAEC (an gilta cac bira), CH20
(lwgng nude tiéu thy), CALC (tiéu thu rugu).

- Hoat dong thé chatva16i séng: FAF
(tan sudt hoat dong thé chét), TUE (thoi
gian sir dung thiét bi dién tir), MTRANS
(phuwong tién di chuyén), SMOKE (hut
thudc), SCC (theo ddi lugng calo tiéu thu).

17 dac trung trong moé hinh cua
ching toi cho phép nim bat day du cac
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yéu t6 anh huong dén béo phi, bao gdbm
ca cac yéu td sinh hoc, hanh vi va méi
truong. Piéu ndy cung cip mot cach tiép
can toan dién dé dy doan va hiéu vé nguy
co béo phi, phu hgp véi mo hinh sinh thai
ctia béo phi dugc dé xuat béi cac to chirc
y té hang dau.

4.3. Trién khai cdc mé hinh va
dinh gid két qud

Cac dir licu duoc dua vao ba mo
hinh: RandomForest, LightGBM va MLP,
v6i tap hudn luyén gom 26.888 mau, st
dung nhiéu chi sb danh gia dé cung cap
cai nhin toan dién vé& hiéu sudt cua mod
hinh. M&i b siéu tham s6 dugc kiém dinh
5-fold cross-validation, vdi F1-score duogc
chon lam chi ti€u danh gia chinh do kha
ning can bang tdt giita precision va recall
cho ca giai doan ban dau va kiém dinh.

Bdng 3. Bang thong ké cdc chi sé ban dau ciia mé hinh

Mo hinh Accuracy  Precision Recall Fl-score PR-AUC
LGBM 92,44% 92,48% 92,44% 92,45% 96,08%
Random Forest 92,25% 83,32% 82,25% 82,24% 85,28%
MLP 88,90% 89,55% 88,90% 88,82% 83,34%

Bdng 4. Bang thong ké cdc chi sé ciia mé hinh trong qud trinh kiém dinh

Mo hinh Accuracy  Precision Recall Fl-score PR-AUC
LGBM 92,44% 92,60% 92,55% 92,57% 96,42%
Random Forest 91,65% 91,72% 91,65% 91,66% 92,95%
MLP 83,03% 82,74% 83,76% 83,68% 88,40%

Bdng 5. Bang thong ké cdc chi sé ciia mé hinh sau khi tinh chinh tham sé

A v Ban | Validation | Sau tinh . o R

Mo hinh diu Accuracy | chinh Danh gia tong quan
Ban dau dd c6 do chinh x4c cao (92,44%), sau tinh
chinh tang nhe 1€n 92,07%. Dicu nay cho thdy m6 hinh

LGBM —\9244%| 9244% | 93.07% | &5 gan t6i yu tir dAu, va tinh chinh gitip cai thién nhe
nhung van dang ghi nhan

Random 9225% | 91.65% | 92.25% bo cl}ir}h x’éc sau Finh chAinh gi’ém nlq1'¢, t}J;y nlliéAn van

Forest duy tri & mic 6n dinh, khong c6 su cai thién 10 rét.
M6 hinh MLP ¢6 su cai thién so tinh chinh, tuy nhién

MLP 88,90%| 83,03% | 89,05% |d6 chinh x4c van thip hon. Cdc mé hinh khac cho thiy
can céi thién thém.
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Trong giai doan tdi wu hoa, cic md
hinh duoc huan luyén sir dung tap dit lidu va
d4anh gi4 hiéu suat thong qua cross-validation
5-fold. Két qua t6i wu dugc thé hién qua do
chinh xac (LGBM: 92,44%, RF: 91,65%,
MLP: 83,03%). Sau khi xac dinh duogc bd
siéu tham s6 tdi wu, cac mo hinh duge tinh
chinh, huén luyén lai trén toan bd tap dit lidu.

4.3.1. So sanh hiéu sudt cac mé hinh

Str dung mo6 hinh dé xuit voi ba
thuat toan MLP, Random Forest va
LightGBM dugc huin luyén trén tap di
liéu 24,000 mau va kiém thir trén tap
6,000 mau doc lap, chiing t6i thu duoc
két qua nhu sau:

Bdng 6. Thong ké két qua kiém thir cdc mé hinh

Mo hinh Do chinh xdc  Precision Recall Fl-score PR-AUC
LGBM 93,07% 92,54% 92,46% 92,48% 96,30%
Random Forest 91,25% 91,76% 91,50% 91,58% 95,28%
MLP 89,05% 88,45% 87,90% 87,92% 92,94%

Két qua thir nghiém cho théy:

« LightGBM dat hiéu suét cao nhat
v6i d¢ chinh x4c 93,07%, chi s6 F1-Score
92,48% va PR-AUC 96,30%, cho thay kha
ning can bang tét giita do chinh xac va do
bao phu. Pac biét, ty 1€ Recall dat 92,46%
cho thdy mo hinh it b sot cac trudmg hop
duong tinh.

e Random Forest c6 hiéu suit 6n
dinh véi @6 chinh xac 91,25% va F1-Score
91,58%, phit hop cho céc tmg dung yéu cau
do tin cay cao. Tuy nhién, PR-AUC (95,28%)
thap hon LightGBM, cho thiy kha ning phan
loai cac 16p thiéu sb kém hon mét chit.

e MLP dat do chinh xac thip nhét
(89,05%) nhung van duy tri PR-AUC 92,94%,
phan anh hiéu suét chap nhan duoc nhung kém
hon hai md hinh dya trén cay quyét dinh.

4.3.2. Bdnh gid tam quan trong ciia
dac trung

Phén tich tim quan trong cta dic
trung tr mo hinh LightGBM cho théy:

1. Tién sit gia dinh thira cén
(20,3%): Yéu t6 quan trong nhat, phan anh
tac dong manh mé cua di truyén va moi
truong gia dinh dbi voi nguy co béo phi.

2. FAF - Tén suit hoat dong thé
chit (15,7%): Yéu t6 quan trong thir hai,
khfmg dinh vai tro bao v€ cia hoat dong
thé chat dbi voi béo phi.

3. FAVC - Tiéu thu thwe phim
giau calo (13,2%): Anh huong dang ké
dén tinh trang béo phi, phu hop véi hiéu
biét hién tai vé vai tro cua ché do an uéng.

4. Tudi (10,5%): Xac nhan rang
nguy co béo phi ting theo tudi, phan anh
nhiing thay doi chuyén hoa va 16i song.

5. MTRANS - Phuwong ti¢n di
chuyén (9,8%): Cho thay tic dong cia
van dong hang ngay dén can nang.

6. CH20 - Lugng nuéc tiéu thu
(7,6%): Phan anh tdm quan trong cia
hydrat hoa trong quan 1y can nang.

7. TUE - Thoi gian sir dung thiét
bi dién tir (6,2%): Nhan manh mdi lién
hé gitra 16i séng it van dong va nguy co
béo phi.

8. Giéi tinh (5,4%): Xac nhan su
khac biét vé gidi trong phan b md co thé
va nguy co béo phi.

9. FCVC - Tiéu thu rau cu (4,8%):
Cho th?iy tac dong bao v¢ cua ché do an
giau rau cu.

Céac dac trung con lai (CAEC,
CALC, SCC, SMOKE, NCP) chiém ty
1¢ thip hon (tong cong 6,5%) nhung vin
dong goép vao hiéu suét tong thé cia mo
hinh. Diéu nay chimg minh gié tri cia viéc
sir dung tat ca 17 dédc trung trong xay dung
mo hinh du doan toan dién.



Can cr trén céc két qua dat duoc, co
thé nhan thay cac yéu té nhu di truyén va
gia dinh dong vai tro then chét trong viée
gay ra nguy co béo phi, va nguoc lai, 16
song tich cuc co tac dong rat c6 ¥ nghla
v6i viée giam nguy co. Tir d6 ¢ thé dé
xuét cac chinh sach phu hop véi cac ca
nhan c6 nguy co ciing nhu phuong 4n diéu
chinh, phong ngtra.

V. Két luén

Du doan va danh gia nguy co beo ph1
dwa trén chi s6 co thé 1a mot nhu cu cp
thiét trong bdi canh ty 1& béo phi gia ting
nhanh chong, dac biét tai cac qué)c gia dang
phat trién nhu Viét Nam. Nghién cru nay
d3 danh gia mot cach hé thong cac khung
cong cu Python dé phan tich dir liéu nhan
trac hoc va xay dung mo6 hinh du doan béo
phi toan dién. Cac két qua thu duoc tir cc
thuat toan hoc may cé thé dugc st dung
1am thong tin hd trg cho qua trinh phat hién
som, phong ngtra nguy co béo phi, mang
lai céac gia tri tich cuc cho xa hoi.

Nhiing phat hién chinh tor nghién
ctru bao gdm:

1. X4ac nhan vai tro then chét cua
yéu t6 di truyén trong nguy co béo phi,
cho thiy tAm quan trong cia sang loc va
can thiép sém cho nhirng ngudi c6 tién st
gia dinh bi béo phi.

2. Téc dong bao v¢ dang ké cua hoat
dong thé chat thuong xuyén va 16i séng
tich cuc, ung hd viéc tich hop hoat dong
thé chit vao cudc sdng hang ngay.

3. Kha nang phan loai chinh xac
gitra cac muc d béo phi khac nhau, mac
du van c6 thach thic trong viéc phan biét
gitra cac muc do ké can.

4. Tinh kha thi ctia viéc phat trién
cong cu du doan ty dong dé hd tro sang
loc va can thi¢p béo phi trong moéi truong
lam sang.

Tuy nhién, nghién ciru van c6 mot
s6 han ché. Dir liéu chi yéu tir khu vuc
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M¥ Latinh, c6 thé khong hoan toan phan
anh dic diém dan sb Viét Nam. Ngoai ra,
mic du bd dir liéu kha 16n (33.610 mau),
viéc phan phdi khong dong déu giita cac
nhom tudi va ving dia 1y c6 thé anh huéng
dén kha ning téng quat héa ciia mo hinh.
Pé nang cao tinh tng dung thuc té,

cac huong nghién ctru trong tuong lai bao
gom: (1) thu thap dir liéu tir dan sb Viét
Nam; (2) tich hop thém cac chi sé sinh
hoc nhu m& ndi tang, chi $6 duong huyét;
va (3) phat trién tmg dung di dong tich
hop Al dé hd tro nguoi dung theo ddi st
khoe. Nhitng nd luc ndy s& gop phan vao
viéc phong ngtra va quan 1y béo phi hi¢u
qua hon, giam ganh ning y té cong cong.
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APPLYING PYTHON AND EVALUATING DATA MINING
TECHNIQUES FOR OBESITY PREDICTION BASED ON
ANTHROPOMETRIC INDICATORS

Dinh Tuan Long?, Nguyen Thi Tu Lan’, Tran Thuy Ninh’

Abstract: This study focuses on exploring and evaluating the effectiveness of various Python
libraries in analyzing body massindex (BMI) datato support obesity prediction and provide relevant
health recommendations. In the context of obesity becoming a global health issue, the application
of data science tools such as Python enhances the accuracy of assessments, predictions, and
personalized advice. The research compares Python libraries across multiple functional groups:
Data processing (Pandas, Dask), Computation (NumPy, SymPy), Visualization (Matplotlib,
Seaborn, Plotly), Machine learning and prediction (Scikit-learn, TensorFlow, Pylorch), and
Statistics (Statsmodels, SciPy). Using regression, clustering, and machine learning techniques, the
research team developed a model to predict obesity based on BMI-related indicators integrated
with an automated health recommendation system. This work not only provides a comprehensive
overview of the Python ecosystem for medical data analysis but also contributes to improving
health monitoring and obesity prevention through technological solutions.

Keywords: Python libraries, obesity level prediction, linear regression, technological solution
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