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ABSTRACT

Objectives: This study aims to develop a predictive model to support the detection of
malnutrition levels in pediatric patients, analyze significant prognostic factors, and
evaluate the model's performance on specific disease groups.

Methods: A descriptive cross-sectional study was conducted on 1,563 pediatric
inpatients at Children's Hospital 2. A predictive model was developed to predict five levels
of malnutrition based on the screening tool currently used at the hospital.

Results: The Logistic Regression model achieved an overall accuracy of 96%. Factors
related to underlying diseases (metabolic disorders, malabsorption) and eating status
had the greatest impact on the prediction, outperforming simple anthropometric indices.
When evaluated on specific disease groups, the model performed well for lower
respiratory infections (95% accuracy) but showed reduced performance for acute
diarrhea (82% accuracy). The model struggled to classify the “Very Severe” malnutrition
group due to a serious data imbalance.

Conclusion: Developing artificial intelligence models to support malnutrition severity
classification is an effective and interpretable approach. Underlying health conditions
and dietary status emerge as the most significant indicators. To enhance model
applicability, further studies should address data imbalance and tailor predictive models
to specific patient subgroups.
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ABSTRACT

Muc tiéu: Xay dung mé hinh hé trg phat hién sém muc dé suy dinh dudng & bénh nhi. Cac
muc tiéu cu thé bao gom: (1) Danh gia dé chinh xac ctia mé hinh; (2) Phéan tich cac yéu to
quan trong nhat trong thang do; va (3) Danh gia hiéu qua ctia mo hinh trén mét vai nhom
bénh cu thé.

Pa&i tuwgng va phuong phap nghién ciru: Nghién citu cdt ngang mé ta dugc thuc hién trén
1.563 bé&nh nhi ndi trd tai Bénh vién Nhi Ddng 2. M hinh tri tué nhan tao dugc xay dung dé
dy dodn 5 mic do suy dinh dudng dua trén thang do dang ap dung tai bénh vién.

Két qua: M6 hinh Hbi quy Logistic dat dé chinh xac téng thé 96%. Céac yéu t6 vé bénh nén
(r6i loan chuyén hoa, kém h&p thu) va tinh trang an uéng c6é anh hudng l&n nhat dén két
qua dy doan, vuat trdi so vdi cac chi sd nhan trac don thuan. Khi danh gia trén cac nhom
bénh ly cu thé, mé hinh hoat dong t6t trén nhém bénh viém hé hap dudi (dé chinh xéac
95%) nhung gidm hiéu qua trén nhom tiéu chay cap (82%). M6 hinh gap khé khan trong
viéc phan loai nhém suy dinh duéng “Rat nang” do dit liéu bi mat can bang nghiém trong.

K&t luan: Viéc xay dung mé hinh hé trg phan loai mdc d6 suy dinh dudng la mét phuong
phap hiéu qua, déng thdi ddm bao kha nang dién giai cao. Cac yéu t6 bénh ly nén va tinh
trang &n udng la cac dau hiéu quan trong nhat. Cac nghién ciu xi ly mat can bang dit liéu
va ¢4 nhan héa mé hinh cho titng nhédm bénh ly can dugc ap dung dé tang hiéu qua ing
dung.

T khoa: Suy dinh dudng tré em, hoi quy logistic, mé hinh du doan, sang loc nguy co, tri
tué nhan tao.

1. DAT VAN DE

Suy dinh dudng la motvan dé y té cong cong nghiém
trong, dac biét phd bién & tré em, vdi ty & cao dudc
ghinhan tai cac cd sd kham chra bénh hién nay[7].
Suy dinh dudng khong chi anh hudng dén qua trinh
diéu triva hoi phuc maconlam gidam chéat lugng song
va tang nguy ca tir vong. Viéc danh gia nguy co suy
dinh dudng &tré nhap vién la mot quy trinh phirc tap,
doi hoi danh gia toan dién trén co sd tinh trang ldm
sang, phan ing chuyén héa va tién trinh phat trién
clia tré. Cac cong cu sang loc hién cé nhu SGNA,
STRONGkids hoac “Phiéu sang loc va danh gia dinh
dudng bénh nhi néi trd” do H&i Nhi khoa Viét Nam
khuyén nghi hién dugc xem La hiéu qua, tuy nhién
viéc sir dung doi hdi nhiéu thoi gian va chuyén mon
tir nhan vién y té. Trong thuc té, qua trinh danh gia

*Tac gia lién hé

dinh dudng thuong bi bo sét hoac thuc hién khong
day du, dac biét trong bdi canh qua tai va thoi gian
ti€p xtc bénh nhan han ché, nhat la tai cac phong
kham ngoai tru. Do dé, phat hién sdm va can thiép
kip thoi la yéu t6 then chot, dong thoi gitp tiét kiém
thai gian.

Trong bdi canh nhu vay, tri tué nhan tao (Al) co thé
déngvaitro hd trg quan trong[5,8].Cu thé, Al da duoc
rng dung hiéu qua trong viéc phat hién, phan loai va
quan ly suy dinh dudng. Ti géc do thuc tién, mot
md hinh hd trg chan doan vdi dd chinh xac dd cao
c6 thé rat ngan dang ké thdi gian chdn doan va hd
trg bac sitrong diéu kién lam viéc ap luc cao. Mot s6
nghién ctru trng dung mo hinh du doan nhu hoi quy
logistic (logistic regression), ritng ngau nhién da
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dugc sir dung rong rai dé danh gia mirc do suy dinh
dudng[4]. Gan day, mot s6 nghién clru s dung
hinh anh khuén méat tré em két hop véi mé hinh
ResNet-50 dé phat hién suy dinh dudng[3]. Nhitng
két qua nhu vay cho thay tiém nang rng dung rong
rai clia Al trong sang loc suy dinh dudng.

Tuy nhién, tai Viét Nam, viéc &ng dung Al trong y
t€ con kha han ché&[8] mac du da co6 nhiéu nghién
ctru dé xuat. Mot nghién ctru tai Bénh vién Nhi Trung
uong[2] cho thay ty & suy dinh duéng thé thap coi
va nhe can lan lugt la 25,6% va 22,7%. Tai tinh Nghé
An[1], cactylénayconcaohon,dat27,5%va 23,5%,
véi cac yéu t6 lién quan bao gom tién sl bénh, tinh
trang tiém chlng va phuong phap cho an. Tuy nhién,
cé& hai nghién cru déu chua khai thac (rng dung céc
mo hinh Al.

Vé mét khoa hoc, nghién ctru dong gép vao linh vuc
Al y té& tai Viét Nam, cung cap nhirng hiéu biét thuc
tién vé tinh ng dung clia Al, d&c biét la cdc mé hinh
hoc may, trong chan doan dinh dudng, déng thdi mé
ra cac hudngtich hgp mditrong thuc hanh lam sang.

2. D01 TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Thiét ké nghién ctru

Nghién clru cat ngang mé ta.

2.2. Béi tugng nghién cliru

Poi tugng nghién clru la cac bénh nhi dugc diéu tri
tai cac khoa ldm sang ndi tru trong bénh vién, bao
gom cac khoa co lién quan dén cac bénh ly anh
hudng dén tinh trang suy dinh dudng nhu nodi téng
hap, h6 hap, tiéu héa, truyén nhiém, ngoai tdng hop
cung nhiéu khoa khac.

2.3. Thoi gian nghién cuu:

B4t dau tir dau thang 2 dén thang 5 nam 2025.
2.4. C& mau nghién ctru:

C8& mau dugc tinh toan theo céng thirc:

p(1-p)
n=22 E—

1-a/2

d2
+n: cd mau can thiét,
+ d: sai sO can bién (gia dinh 14 0,05).
+Z, - Zgiatrituong iing vGi muc y nghia a

+ P: gid st ty lé uwdc tinh suy dinh dudng & tré em la
0,162.

Tinhtheo ty &6 mat mAu du'kién khoang 10%, quy md
mau can thiét la khodng 410.

2.5. Phuong phap chon mau

M6t ky thuat 18y mau lién tuc da duoc 4p dung, theo
do tat ca cac bénh nhinditri nhap vién tai BEnh vién
NhiDdng 2 dugc tuyén chon lién ti€p cho dén khi dat
dd c& mau can thiét.

2.6. Tiéu chuan chon

Bénh nhi nhap vién va diéu tri ndi trd tai bénh vién.
2.7.Tiéu chuan loai trir

Bénh nhén c6 tinh trang bat dong do chan thuong,
gay xuong.

Bénh nhan da tham gia nghién clru trudc dé va dugc
nhap vién trd lai (nhap vién lai khong dugc danh gia
lai).

2.8. Cac théng s6 danh gia va don vij tinh
-Thong s6 nén:

+Tudi

+ Gidi tinh

+ Chiéu cao

+ Can nang

+ BMI

- Théng s6 dinh dudng dugc chuan hda theo hudng
dan ctia WHO:

+ BMI theo tudi (BMlI-for-age Z-score)
+ Chiéu cao theo tudi (Height-for-age Z-score)
+ Can nang theo tudi (Weight-for-age Z-score)

+ Can nang theo chiéu cao (Weight-for-height
Z-score)

- Théng s6 danh gia suy dinh duéng theo huéng dan
clia Hoi Nhi khoa Viét Nam, hién dang dugc ap dung
tai Bénh vién NhiDong 2:

+Cannang/ Chiéu cao hodc BMI<-1SD (ho&c <90%)
ho&c teo co, mat cg, mat ldp m& dudi da trén lam
sang (quan sat)

+ Sut can hoac khéng lén can trong 1 thang qua
+ Lugng &n giam <50% nhu cau binh thuong trong
tuan qua

+ CO6 bénh nén gay kém hép thu hodc han ché lugng
an qua dudng tiéu hoa (tiéu chay, nhiém trung nang,
co giat, suy tim, suy hé hap, phau thuat tiéu hoa,
bénh ly ving hdu hong, u tiéu hda...)

+ C6 bénh gay rdi loan chuy&n héa dinh dudng (gan,
than, ndi tiét, r8i loan chuyén hda...)

Céc thong so dugc liét ké la nhirng chi sd quan trong
va da dugc cong nhén rong rai, vi mot sé trong do
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da duogc sir dung trong cac nghién clru trudc daye
ma khéng ap dung mé hinh dya trén Al. Ngugc lai,
nghién cttu clia chung téi hudng dén viéc xay dung
mot mo hinh phat hién suy dinh duéng dua trén Al,
trong do cac thong s6 danh gia trén dong vai tro (&
céac dac trung dau vao.

Ngoai ra, mbi théng s6 danh gia suy dinh duéng sé
dugc chdm 1 diém. Téng diém sau do6 sé dugc tong
hgp theo thang diém nguy cao tir 0 dén 5, kém theo
céc hudng dan can thiép tuong (ng, va dugc phan
loai nhu sau:

+ 0 diém: Khong c6 nguy cd suy dinh dudng cép.
Theo doi lai sau 1 thang.

+ 1-2 diém: Nguy co nhe. Huéng dan an boi dudng,
danh gia lai sau 2 tuan.

+ 3 diém: Nguy cd trung binh. Chuyén kham dinh
dudng, theo dbi lai sau 1 - 2 tuan.

+ 4 diém:. Nguy cd nang. Hoi chan dinh dudng va
can thiép ch& dd an, danh gia lai mbi 3 - 5 ngay.

+ 5 diém: Nguy co rat nang. Hoi chan dinh dudng
tich cuc, 4p dung ché do &n diéu tri va theo dbi séat
mdi 3 - 5 ngay.

2.9. Quy trinh thu thap dir liéu

Quy trinh thu thap d liéu dugc thuc hién theo cac
budc sau:

- Budc 1: Thu thap théng tin nén va bénh str: Thong
tin nén cua bénh nhi, bao gom tudi, gidi tinh, chan
doan, tién sir bénh ly va céc chi s6 lam sang, dugc
thu thap tir hd so bénh an trong thdi gian bénh nhi
nhap vién.

- Budc 2: Banh gia tinh trang dinh duéng ban dau:
Tinh trang dinh dudng ctia tirng bénh nhi dugc danh
gia ngay sau khi nhap vién. Viéc danh gia ban dau
dugc thuc hién bdi bac si diéu tri thdng qua tham
kham ldm sang va déi chiéu véi céac tiéu chi trong
phiéu.

- Budc 3: Kiém tra va xac nhan dir liéu: Sau khi hoan
tat, phiéu danh gia dugc chuyén dén bac sitham gia
nghién cltu va chuyén vién dinh dudng dé ra soéat.
Céc bén lién quan trao déi dé thdng nhat danh gia
trong trudng hgp cé chénh léch hoac chua ro rang.

- Budc 4: Theo ddi dinh ky trong thdi gian diéu tri:
Tinh trang dinh dudng dugc theo ddi dinh ky sau moi
3 hoac 7 ngay tuy theo dién tién bénh, bang cach
can do lai thé trang va so sanh véi danh gia trude do.

- Budc 5: Ra soat va phé duyét cudi cung: Trudc khi
dua vao phén tich, toan bé phiéu danh gia dugc bac
si trwdng khoa Dinh dudng kiém tra va duyét lai lan
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cudi dé dam bao tinh chinh xac, day du va nhat quan
clia di¥ liéu nghién ctru.
2.10. Phuong phap phan tich di¥ liéu

Khac vai cac phuong phép thong ké, nghién clru da
ap dung phuong phép phan tich hién dai dya trén
hoc may, lap trinh Python va méi truong Google Co-
lab. Day dugc coi la lva chon phu hgp véi khoa hoc
d{ liéu va tri tué nhan tao. Toan bd quy trinh phan
tich dugc trién khai bang Python, dugc hé trg bdi
céac thuvién chuyén dung nhu Pandas va NumPy dé
xtr ly d¥ liéu, scikit-learn cho cdc moé hinh hoc may
va Matplotlib/Seaborn dé truc quan hoa dir liéu. Tat
cé cac quy trinh déu dugc thuc hién bdi moét ky suw
cbng nghé théng tin cé kinh nghiém trong nghién
clruy sinh, do dé dam béao tinh chinh xac, minh bach
va kha nang tai tao cua két qua.

3. KET QUA NGHIEN cU'U

Tap ditliéu thu dugc bao gom 1.563 mau, dugc phan
chiathanh b8n nhém tudi chinh: 0- 13tuan, 14 tuan
- 2tubi, 2 - 5 tudiva 5 - 16 tudi. Can nang trung binh
& 17,5 kg va chiéu cao trung binh & 96,0 cm, v&i do
léch chuén l&n, phan &nh su da dang vé do tudi va
thétrangtrong cac mau nghién ctu. Chisé BMItrung
binh & 16,6, cho thdy xu hudng nhe can phd bién &
nhom bénh nhinditra. Tt ca cac gia triZ-score trung
binh (BMI theo tudi, can nang theo chiéu cao, chiéu
cao theo tudi, can nang theo tudi) déu co gia tri am,
g0i y rang tinh trang dinh dudng cia nhém bénh nhi
ndi tri thdp hon so v@i cac chuén tham chiéu cla
T8 chic Y t& Thé gidi (WHO). Su bién dong dang ké
trong céac gia tri Z-score lam néi bat sy da dang vé
tinh trang dinh dudng trong mau nghién cu. Ve giéi
tinh, tap di liéu bao gom 964 tré nam (61,6%) va
599 tré nir (38,4%). Xét vé cac bénh ly nén co lién
quan dén hé théng chadm diém nguy co, 33,85%
tré c6 bénh ly di keém lién quan dén kém hép thu va
22,84% c6 cac bénhly lién quan dén r8iloan chuyén
hoa. Day la nhirng yéu t6 quan trong anh hudng dén
nguy co suy dinh dudng. V& hanh vi &4n udng va thé
trang, phan l&n d&i tugng (63,4%) c6 biéu hién giam
an trong tuén vira qua. Tuy nhién, chi mot ty 1& nho
(9,66%) c0 tinh trang sut can trong thang gan nhat.
Phan b6 mic do suy dinh dudng cho thay sy méat
cén d6i ré rét gittra cac nhom: Khong suy dinh duéng
(22,1%), Nhe (54,1%), Vira (16,7%), Nang (5,9%) va
R4t nang (1,2%). Sy mat can déi nhu vay co thé anh
hudng dén hiéu qua xay dung mo hinh doi véi céc
nhém cé muc dé suy dinh duéng nang hon.
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Pediatric data distribution over classes
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Hinh 1. Phan b6 cac muirc d6 suy dinh dudng trong
tap huan luyén va kiém tra

Bang 1. Phan bé dir liéu
trong tap hudn luyén va kiém tra

Tap huadnluyén | Tap kiém tra

Murc do suy

dinh dudng “ % s %
Khoéng (None) 267 | 22,08 79 22,32

Nhe (Mild) 654 54,09 192 54,24

VlUra (Moderate) | 207 17,12 54 15,25

Nang (Severe) 69 5,71 23 6,50
(Vsra;té‘f\?egr o | 12 |08 | & | 169

Téng cong 1,209 | 100 354 100

Ngoai ra, tap di liéu thu dugc da dugc chia thanh
tap huan luyén va tap kiém tra, v&i phan bé dugc
thé hién trong Hinh 1 va mo ta chi tiét trong Bang 1.
Qua trinh chia d liéu duoc thuec hién sao cho mo6
hinh dugc xay dung dya trén dir liéu trong quéa khu
va dugc kiém tra trén dir liéu thu thap & giai doan
sau. Hién tuong mat can déi dir liéu clng xay ra nhu
da deé cap trudc dé.

Bé&n canh do, hoi quy logistic dugc sif dung dé xay
dung mot mo hinh dy dodn trén tap huan luyén, vdi
day du céc dac trung dau vao tir cac chi sé danh gia
clia chung toéi. M6 hinh dat dugc dé chinh xac téng
thé rat cao, lén dén 96%. Mac du & mét md hinh
tuyé&n tinh, hdi quy logistic vAn cé kha ndng hoc va
khai thac hiéu qua cac dac trung dau vao dé thuc
hién phan loai v&i dé chinh xac cao trong bdi canh
d liéu ldAm sang c6 murc d6 phirc tap vira phai. Mo
hinh cho thdy kha ndng phéan biét rd rang gilra céc
muc dé suy dinh dudng khac nhau, dac biét la trong
cac nhom co6 kich thudc mau lén va phé bién hon.

Bang 2. Hiéu suit ctia md hinh

Nhan Precision | Recall F1
Khoéng 0.988 1.00 0.994
Nhe 1.00 0.995 1.000
Vira 0.91 0.96 0.94
Nang 0.71 0.74 0.72
Rat nang 0.00 0.00 0.00

Trong Bang 2, nhém “Khéng” suy dinh dudng dat
do chinh xac va kha nang nhan dién gan nhu hoan
hao. Khéng cé trudng hop nao bi phan loai sai trong
nhém nay, tirc la moé hinh da phan biét rat ro gilra tré
khéng suy dinh dudng véi cac nhom con lai. Tuong
tuw, nhom “Nhe”, chiém ty (& l&n nhét trong tap di¥
liéu, ciing dugc mo hinh phan loai hiéu qua, thé hién
sy 6n dinh cao trong viéc nhan dién suy dinh dudng
nhe. D&i vdi nhom suy dinh dudng “Vira”, moé hinh
cling cho thay hiéu suat dang tin céy, vGi kha nang
phan loai chinh xac murc d6 suy dinh dudng trung
binh. Tuy nhién, hiéu suat bat dau suy gidm & nhém
“Nang”, khi diém F1 gidm xuéng con 0,72. Mac du
day van la k&t qua kha t6t, nhung md hinh da gap
nhiéu khé khan hon trongviéc phén biét nhom néng,
c6 thé do déc trung phéan biét khong di manh hoac
c6 sy chdng lan gitta nhom “Nang” va cac muic nhe
hon. Pang chu y, nhém “R&t nang” cho thay hiéu
suét cuc ky thap, khi mé hinh khéng phéan loai dung
bat ky trudng hgp nao thudc nhédm rat nang. Nguyén
nhén chl yéu la do sy mat can déi dir liéu trong tap
hu&n luyén, v6i chi 12 mau thudc nhém “Rat nang”.

Mot ly do khac dé lua chon Hbi quy Logistic 1a hiéu
suét 8n dinh ctia mé hinh, dugc thé hién trong Bang
3. Hoi quy Logistic vugt trdoi hon mot s6 mo hinh
nhu AdaBoost va K-Nearest Neighbors, dong thoi
cho két qua tuang duong vdi cac mé hinh manh hon
nhu Random Forest va mét sé mo hinh hoc sau, bao
gdm Mang no-ron hoi ti€p (RNN), B6 nhé ngan dai
han (LSTM) va Mang no-ron tich chép (CNN). So vai
cac mo hinh trén, vén yéu cau tinh chinh nhiéu siéu
tham s0, H6i quy Logistic c6 cau hinh don gian hon,
tlr dé cho thay tinh (‘ng dung cao hon.

Bang 3. So sanh cac m6 hinh

Model Accuracy | Precision | Recall | F1
AdaBoost 0.69 0.55 0.69 | 0.58
K-Nearest
Neighbors 0.91 0.92 0.91 | 0.91

Naive

Bayes 0.88 0.89 0.88 | 0.88

RNN 0.95 0.95 0.95 | 0.95
2 Crossrefd
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Model Accuracy | Precision | Recall | F1
LSTM 0.94 0.93 0.94 | 0.93
CNN 0.95 0.94 0.95 | 0.94
Random
Forest 0.96 0.96 0.96 | 0.95
Logistic
Regression 0.96 0.95 0.96 | 0.95

Trén hét, dé lam rd muirc dd déng gop cla tirng dac
trung dau vao trong viéc du doan muc dé suy dinh
dudng, ching tdi da thuc hién phan tich tdm quan
trong (feature importance) clia cac dac trung dua
trén mo hinh da xay dung. K&t qua cho thay céc yéu
t6 lién quan truc tiép dén “tinh trang bénh ly nén va
hanh vi &n udng gan day” c6 anh hudng l&n nhat,
VUot qua cac chi sd nhan trdc hoc truyén théng nhu
chiéu cao va can nang. Nhu két qua trong Bang 4,
“Bénh nén lién quan dén r8i loan chuyén hoa” la yéu
t6 ¢ dnh hudng lén nhat, ti€p theo &4 “Bénh nén lién
quan déntinh trang kém hép thu” va “Lugng an giam
trong tuan vira qua”. Nhirng két qua trén phan anh
ma&i twong quan chat ché gitra cac tinh trang bénh
ly nén, dac biét la c4c réi loan lién quan dén chuyén
hoa va hap thu dudng chéat, véi nguy co va muc do
nghiémtrong clia suy dinh dudng & bénh nhan. bang
cha y, yéu t6 “Lugng &n giam trong tuan vira qua”,
mot tiéu chi quan trong trong nhiéu cong cu danh
gia ldm sang, cling cho thdy mirc dd anh hudng cao,
cling c6 thém gia tri ldm sang clia chinh yéu t6 trong
sang loc nguy ca suy dinh dudng. Trong s6 cac chisé
nhantrac hoc, chisd“Cannang/Chiéu cao hoac BMI
< -1SD” xép th(r tu’ vé tam quan trong, cao haon dang
ké so vGi cac chi s8 thudng dugc tinh nhu BMI hodc
cac chi s Z-score tiéu chudn cia WHO nhu Chiéu
cao theo tudi va Can nang theo tudi, trong khoang
[0,10 - 0,27]. Sw chénh léch trén cho thay rang danh
gia dinh dudng lam sang bdi bac sT dong vai tro then
chét trong viéc phét hién suy dinh dudng.

Bang 4. Cac dac trung c6 anh hudng Ll&n nhat

Tén dac trung - Tiéu chi dénh gia M“;;%‘-;‘g"h

Bénh nén lién quan dén réi loan 3.07
chuyén hoa )

Bénh nén lién quan dén tinh trang 3.00
kém hap thu )

Lugng &n giam trong tuan vira qua 2.98

Can nang/Chiéu cao .61
hoac BMI<-1SD :

Sut can trong 1 thang 2.16

BMI 0.33

Chiéu cao theo tudi (SD) 0.27
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Haon nira, moét s6 déc trung nhu “Gidi tinh”, “Chiéu
cao” va “Can nang” co6 hé sé tam quan trong tuong
d&i thap trong khoang [0.04, 0.14], cho thdy rang
mac du chung thudng dugc sir dung trong danh gia
ldm sang, nhung mdc doé dong goép vao viéc phat
hién suy dinh dudng la han ché khi dugc phan tich
cung vdi cac dac trung ldm sang va dinh dudng cu
thé han. Do do6, phan tich tdm quan trong clia dac
trung da cho thay gia tri cla viéc két hgp cac yéu to
ld&m sang va triéu ching bén canh cac chi sé nhan
trdc hoc dé danh gid nguy co suy dinh dudng mét
cach toan dién.

Nham lam ré kha nang ap dung mé hinh trong céc
b8i canh lam sang cu thé, nghién clru da phan tich
hiéu sudt moé hinh trén hai nhdm bénh dai dién:
“Viém ho hap duédi” va “Tiéu chay cap”. Day la nhitng
bénh thudng gap & tré em, dnh hudng truc tiép dén
tinh trang dinh dudng va thudng lién quan dén giam
lugng &n, tang tiéu hao nang lugng hoadc rdi loan hap
thu. O nhém “Viém hoé hap dudi”, mé hinh dat do
chinh xac t8ng thé 95%, cho thay kha ndng phan loai
kha t6t trong bdi canh bénh ly hé hap. Vé tam quan
trong clia dac trung, ba yéu té anh hudng nhiéu nhat
& “Gidam &n trong tuan vira qua” (1.92), “Bénh nén
lién quan dén kém hap thu” (1.87), va “Bénh nén lién
quan dén r8i loan chuyén hod” (1.77). Pay déu la
céc yéu té lién quan dén rdi loan tiéu hod va chuyén
hoé, phu hgp vGi co ché bénh ly clia céc bénh hd
hap kéo dai lam anh hudng dén hap thu va duy tri
dinh dudng. Ngugc lai, & nhom tiéu chay céap, hiéu
sudt mo hinh gidm dang ké, v&i dé chinh xac t8ng
thé chi dat 82%. Vé tam quan trong cuia dac trung
trong nhém nay, cac k&t qua van tuong tw nhu' nhém
nhiém trung dudng hé hap dudi: “Bé&nh nén lién quan
dén tinh trang kém hép thu” (1.51), “Giam &n trong
tuanvira qua” (1.43), va “Bénh nén lién quan dén roi
loan chuyén hod” (1.38) la cac yéu t8 ndi bat nhat.
Tuy nhién, mdc tAm quan trong clia chiing thap hon
s0 vGi nhom viém hé hap dudi..

4. BAN LUAN

Céc két qua nghién clu cho thdy mo hinh Hoi quy
Logistic dat d6 chinh xac cao (96%) khi ap dung cho
dir lieu bénh nhi ndi trd cé dac diém nhan trdc hoc
va ldm sang da dang. Ngoai ra, mé hinh thé hién kha
nang nam bat hiéu qua madi quan hé gilra cac dac
trung dau vao va cac muc dé suy dinh dudng, vai
diéu kién dir liéu dugc chudn hoa va tién xir ly dung
cach. M6 hinh cling cho thay hiéu suét t6t trong viéc
phéan loai cac muc suy dinh dudng phé bién nhu
“Nhe” hoac khéng suy dinh dudng, phan anh kha
nang sang loc tét. Hiéu suét clng dat mic chép
nhan dugc doi véi nhom “Vira”. Tuy nhién, hiéu suat
giam ré rét & cac nhom “Nang” va “Rat Nang”, chu
y&u do mat can bang dit liéu vi s6 luong mau “Rat
Nang” han ché. Trong phan tich tAm quan trong clia
dac trung, cac yéu té lién quan dén bénh nénva hap
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thu nhu “Bénh nén lién quan dén réi loan chuyén
héa”, “Bénh nén lién quan dén tinh trang kém hap
thu” va “Gidam &n” cé anh hudng ldn nhat dén quyét
dinh phan loai. Pang chu vy, yéu té “Lugng an giam
trong tuan vira qua”, mot tiéu chi thuong dugc dua
vao cac cong cu danh gia suy dinh dudng lam sang,
cling cho thdy mic do anh hudng cao. Nguoc lai,
cac chisd nhantrac hoc nhu' BMI, can nangva chiéu
cao lai thé hién mic anh hudng thdp hon dang ké.
Nhirng két qua trén da nhan manh tdm quan trong
clia viéc két hgp dif liéu nhan tréc hoc vdi théng tin
ld&m sang dé co thé danh gia tinh trang dinh duéng
moét cach toan dién hon. Khi dugc éap dung cho cac
nhém bénh cu thé, mo hinh hoat dong tét d6i vdi
nhém “Viém hé hap dudi” va gilt nguyén xu hudéng
tam quan trong clia cac dac trung nhu da quan sat
trong toan bd tap d liéu. Tuy nhién, & nhém “Tiéu
chay cép”, hiéu suat cia mé hinh giam, cho thay
nhirng han ché tiém tang khi dp dung vdi cac tinh
trang bénh ly cu thé cé tinh dac thu cao.

5. KET LUAN

Viéc phét trién mo hinh du dodn mic dd suy dinh
dudng & bénh nhi ndi trd la hoan toan kha thiva dac
biét hiéu quéa ddi vSi cdc mic suy dinh dudng phé
bién. Mé hinh khéng chi dat hiéu suat cao ma con
gép phan lam néi bat vai trd quan trong clia cac yéu
t8 nhu bénh nén va hanh vi &n uéng trong viéc dy
doan nguy co suy dinh duéng. Viéc phat trién va irng
dung md hinh nhu vay cho céac trudng hgp bénh nhi
ngoai tri hodc tai cac ca sd'y té€ dia phuong ciing la
huéng di nén dugc xem xét.

PEé cai thién hiéu suat déi vdi cac nhom thiéu sé
ho&c nhédm bénh cé tinh chat dac thu, ching toi sé
tich hop céc ky thuat xtr ly mat can bang di liéu, lam
phong phu tap di liéu bang cac thong tin lAm sang
hoac sinh hda bé sung, dong thdi thir nghiém céc
mo hinh hoc sau phu hgp hon véi do phic tap cua
d@r liéuy sinh.
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