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v Xay dung mé hinh du bao nguy co 6 nhiém vi sinhaf@ttrong thitc pham duong

phd dya trén cac chi du moi truong va thuc hanh V& sinh dé quan'sét, phi hop
trién khai giam sat nhanh tai do thi.

v’ Xéc dinh c4c yéu t6 du béo quan trong gomimhiét d6, do am, bui/tiép xic giao
thdng, mét do quay hang va thuc hanh Vg sinfiuiatay, vésinh dung cy, bao
guan sau ché bién).

4 M6 hinh cay quyég dinh cho d6 chiah xac,phamyloai ‘cao va cung cap cac quy
tac ra quyét dinh ho trg vu tién thanh tray€an thiép¥a truyén thong nguy co.

- Tom tat: Thuc pham duong'phé 1a lya chomptién loi nhung tiém an nguy co 6
nhiém vi sinh vat do diéu kién chébién'hgoaidroi va vé sith chua dam bao. Tai Hai Phong,
su gia tang diém ban cung tic dong'Gua nhiét do, do 4m va bui giao thong 1am ting nguy co
nhiém céc tac nhan gay bénhgnhu Salmenellay Eschierichia coli, Staphylococcus aureus va
Coliforms. Nghién ctru nham me, ta phan bd nguy co 6 nhiém vi sinh vat cua mot s6 nhom
thyc pham duong ph tai Hai Phéng, dohg thoi dinh lwong tac dong cua cac yéu té moi
truong va thuc hanhgvé sinh d&xay ‘dung mo hinh du bao phuc vu quan ly rii ro. Nghién
ctru duoc tién hanh tri81-08/2025, tai 250 diém ban, thu thap di liéu vé nhiét do, do am,
bui, mat d6 giao théng, dde diém diém ban va vé sinh bang bang kiém chuan hoa. Nguy co
vi sinh dugesdanh giajtheo phuong phap Qualitative Microbial Risk Assessment (QMRA)
rat gon két hopycaeiehi ddu 6 nhiém (Coliforms, E. coli, Staphylococcus aureus, Salmonella
spp.). Phamich héi quylogistic da bién xac dinh cAc bién méi trudng cd ¥ nghia (p<0,05),
trong khi mo hinh cay.quyét dinh vai 12 bién dau vao dat d6 chinh xéac kiém tra chéo 83,6%.
Két qua cho thaylgiamsat dya trén yéu td moi truong va thuc hanh vé sinh 1a giai phép chi
phi thapypkha thi treng quan 1y rai ro an toan thuc phim duong phd. M6 hinh du bao co do
chinh xac ¢ae, cathé tmg dung hiéu qua tai Hai Phong va cac do thi tuong tu.

~ Tir khéa: Thyc phdm duwong phd, vi sinh vat, mo hinh du bao, héi quy logistic; cay
quyéet dinh; yeu to méi truwong; quan ly rui ro.

1. PAT VAN PE

Thuc phim duong pho gt vai trd quan trong trong vin hoéa am thuc Viét
Nam, dap tng nhu cau n udng nhanh, tién lgi va chi phi phu hop cho cong dong @6
thi. Tuy nhién, chudi thao tac ché bién - bao quan - Pphuc vu thuong dién ra trong
moi trudng mo, dé& chiu tac dong cua nhiét do, do am, bui va nhiém chéo tir tay
nguoi béan, dung cu, nuéc sir dung. Nhitng diéu kién nay lam ting kha ning xuat
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hién hoic tai nhiém céac tac nhan nhu Escherichia coli, Coliforms, Staphylococcus
aureus, Salmonella spp. va mot sé vi khuan gay bénh duong rudt khac, gop phan
vao ganh niang bénh truyén qua thuc pham Theo T chic Y té Thé gi6i (WHO),
nhiém vi sinh vat 12 nguyén nhan phé bién gay bénh tiéu chay va nhiéu bénh truyén
qua thuc pham.

~ Tai Viét Nam, céc khao sat vé 6 nhiém vi sinh trong thirc an duong phé chi
yéu tap trung mo ta ty 1é phét hién va mae do vuot ngudng, trong khi cach ticp can
dyu bdo nguy co dya trén yeu to moi truong/dieu kién kinh doanh con han che. Trong
béi canh ngudn lec xét nghiém khong thé bao phu thuong quy toan bo diém ban, mo
hinh dy bao dya trén chi diu dé quan sat cd thé giup co quan quan ly nhan dién
nhanh khu vuc, thoi diém va nhém thyc pham c6 nguy co caefdiuu tién klem tra,
can thiép va truyén thong. Trong khi do, cac mo hinh dy baggiguy co'dya trén yéu to
mdi truong - phuong phap c6 chi phi thap, khong phu thudc hoan tean vao xet
nghiém va phu hgp cho quan ly rui ro - van chua duockhai thaeidayadn [1-3).

Vi vay, nghién ctru nay huéng dén phan loai nguy c\6 nhiém vi sinh vt cua
mot s6 nhom thuc pham duong pho tai Hai Phong, xacidinh®@ac yéuto moi trueong
va thuc hanh vé sinh lién quan nguy co va xdy dyngidanhigia mo*hinh du béo’nguy
co 6 kha ndng tng dung thuc ticn trong quan ly an toan, thu€,pham do thi. Ket qua
du Kien gitip co quan quan ly nhan di¢n khu vaefthoi diem va nhom thuc pham c6
nguy co cao, tur d6 dé xuat giai phapkicm soat va'phong ngura hiéu qua hon.

2. VAT LIEU VA PHUGNG PHAPNGHIEN'CUU

2.1. Vit ligu

Péi twong nghién €qu bae gom:

* Céc loai thyc phamidurangypho pho bién tai Hai Phong: Tép trung vao céc
loai thuc phém‘ dugCitiéu thu pho bién, co nguy co 0 nhiem vi sinh vt cao va dugc
bay béan tai nhicukhu vite d6 thi.'Cac nhom thuc pham duoc khao sat gom:

- Nhom thuc pham chindbanh mi, banh cudn, ban - pha, x6i, chéo, nem chua
ran, xuemxich ran.

- Nhomitbucipham ché bién sin nhung bao quan ¢ nhiét do phong: do kho,
banh hao, banh ngot, 6 an vat.

- NHiom dd uong pha ché tai ch: tra chanh, tra sita, nudc mia, che, nuéc giai
khat tu che.

- Nhom thyc pham tuoi song phuc vu ché bién nhanh: thit xién nuéng, hai san
nudng, do chién ran.

* Moi truong kinh doanh thyc pham duong pho: Bao gom cac yéu t6 c6 kha
nang tac dong dén nguy co nhiem vi sinh vat:

- Vi tri ban hang (gan cho, khu cong nghiép, trudng hoc, bénh vién, khu phd
trung tam...).

- biéu kién vé sinh khu vuc ché bién va bay ban.
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- Thoi diém kinh doanh (gio cao diém, budi sang - trua - toi).

- Céc yéu t6 khi hau moi truong trong ngay (nhiét do, do am, bui ban, khoang
cach dén nguon 6 nhiem).

*Nguoi kinh doanh thuc pham duong phé: Bao gom thang tin vé kinh nghiém,
thoi quen vé sinh ca nhan, quy trinh ché bién, thuc hanh an toan thyc pham va kien
thac ve vi sinh vat thuc pham.

2.2. Phwong phap nghién ctru

Nghién ciu sir dung cach tiép can tich hop giira khao sét thuc dia, thu thap s
liéu méi truong, danh gia nguy co, va xay dung mé hinh du bao, bao’gom:

2.2.1. Phwong phdp thu thdp mau va khdo sét thyc dia

- Lya chon 05 phudng dai dién tai Hai Phong (Phu®ng Lé Thahh Nghi, Hai
Duong, Thanh Bong, Tan Hung, Thach Khoi).
- Tién hanh khao sat 250 diém ban hang; taidmoi'khu vuc, Iwa chon 10-15
diém thugc tirng nhdm thyc pham khac nhau dé thu thap dixliéu.

- Thoi gian: tir thang 1 dén thang 8 naim2025"

- Dit li¢u moi truong gom nhiét d6 khéng khi (°@), d6%m tuong doi (%), mat
d6 bui (ug/m3) hoidc chi dau thay thé (mat do giag thong)khoang cach tur diém ban
dén tryc giao thong chinh (m), mucChe chan (mai che co dinh/di dong/khdng che),

mat do quay hang lan can (quay/100:m). Cac thong Sé.duoc do bang thiét bi cam tay
da hiéu chuan; khoang cach udéuongibang thudc do hoic GPS.

- Thuc hanh vé sinh @tec_ghitmhan‘theodang kiém gém: ria tay khi chuyén
dbi thao tac (co/khong)angudn,nuée,sidung (dat/khong dat theo khai bao va quan
sét), vé sinh dung cu (nud@yriratiaurdc 1aléhat tay rira; co quy trinh vé sinh dinh ky
hay khdng), sir diig ging tay, bae. quan thuyc pham (hop c6 nap; nhiét do giir
néng/gitr lanh Méu cOYpthoi giamyluu trir sau ché bién (phat/gio), tai st dung dau
chién (s6 lan).

Céc dictytraWién duoC t8p huan va chuan hoa trudc khao sét chinh thac thong
qua khao sathuva thaoluan thong nhat tiéu chi ghi nhan. Muc d6 phu hop gitra cac
diéu tra vién duoc danh gia bang hé s6 Kappa dbi véi cac bién quan sat chinh; két
qua che thiy he'8d Kappa dat tir 0,72-0,84, phan anh mirc d6 nhat quén tét gitra cac
diéu tra'vién.

2.2.2. Phirong phap danh gia nhanh nguy co vi sinh vat

a) Phuong phap QMRA rut gon

Ap dung phuong phap Qualitative Microbial Risk Assessment (QMRA) rat gon:

- Xac dinh céac tac nhan nguy co (Coliforms, E. coli, Staphylococcus aureus,
Salmonella spp...) [4-12].

- Banh gia mirc do phoi nhidm dya trén tan suét tiép xac va diéu kién méi truong.
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- Tong hop thong tin vé chi dau vi sinh vat, yéu t6 méi trudng va thuc hanh vé
sinh cta ngudi ban d&é phan nhdm mirc nguy co 6 nhiém theo thang ba muc: thdp -
trung binh - cao.

b) Pinh nghia bién két cuc va quy tic phan loai nguy co

~ Nghién ctru xac dinh bién két cuc 1a mirc nguy co 6 nhiém vi sinh vat cua thuc
pham duong phd, duoc phan loai thanh ba mirc: thap, trung binh va cao, nham phuc
vu phan tich théng ké va mé hinh hoa nguy co. Viéc phan loai dugc xay dung theo
céch tiép can QMRA rit gon, pht hop véi diéu kién giam sét thuc dia.

Mt nguy co duoc xac dinh duya trén ba nhém thanh phan ghinh véi trong s6
bang nhau. Viéc st dung trong sé bang nhau nham tranh thién Jéehychu quan va pha
hop v&i muyc tiéu giam sat nhanh trong diéu kién thiéu ditdién dinh¥uong chi tiét.
Nhom thtr nhét 12 chi dau vi sinh vat, bao gom su hién dién va/hoic vaiot ngudng
tham chiéu cua Coliforms, E. coli, Staphylococcus aureus, Salmenella sppitheo cac
huéng dan va tiéu chuan hién hanh. Nhém tha hai 4@ yeu'td moi trudhg, gom nhiét
do, @6 am twong d6i, mat do bui va khoang cach démruc giao thong chinh. Nhom
thar ba la thuc hanh vé sinh, phan anh cac hanh vi‘aguy ‘€@ nhurkhong rira tay trudc
ché bién, sir dung ngudn nuéc khong dam 2o, tai simdungdiau mad va vé sinh dung
cu khong thuong xuyén.

MGi yéu t6 dugc quy ddi thanh diém nguy e trén thang 0—1, trong d6 gia tri
cao hon biéu thi diéu kién bét loi. Tong diém nguy €e dugc chuin héa va phan loai
thanh ba muc dya trén cac ngudng Trvd T2, xac dinh theo phan b dit liéu thyc té
cia mau nghién ctu va tham khaolcac nghiéneiu QMRA rit gon twong tu. Phan
tich nhay cam véi bién thién‘ngdng *£0% ¢hio thay két qua phan loai 6n dinh.

Cach tiép can QMRA(t Gon nay-eho phép don gian héa quy trinh danh gia,
phu hop véi diéu Kign giam sat thueidia, ddng thoi van dam bao phan anh duoc méi
lien he gitra yé@itd méi, truong, thuc hanh vé sinh va nguy co 6 nhiém vi sinh vat
trong thuc pham duong phd.

2.2.3 Quiy, trinh,[aymativa xét nghiém vi sinh vt

Nghiémerru'duoc thiét ké theo phuong phap cit t ngang, trong do mdi diém ban
hangrong dugtyxemila mot don vi khao sat. Tai mdi diém ban, thu thap mot mau
thuc pham dai dién cho san phdm dang kinh doanh; truedng hop ¢ sir dung nuée
tryc tiép che,ché bién hodc pha ché, Iay bo sung mot miu nude; dong thoi thu thap
mot mau bé mat tiép xtc truc tiép véi thuc pham (dao, thét hoac bé mat che bién
chinh) bang tam bong vo trung. Do do, mdi diém ban tuong tng vei 1-3 mau, dugc
phan thanh ba nhém nén mau: thuc pham, nudc va bé mit tiép xdc thuc pham.

Phén tich vi sinh dugc thuc hién tai phong thi nghiém dat yéu cau an toan sinh
hoc, tuan thu céc tiéu chuan TCVN/ISO hién hanh. Quy trinh chuan bi mau, pha
lodng va xét nghiém duoc thuc hién theo cac tiéu chuan twong ¢ng cho ting nén
mau va chi tiéu. Céc vi sinh vat chi diu gém Coliforms, E. coli, Staphylococcus
aureus va Salmonella spp. Mau duogc xac dinh dwong tinh khi vugt ngudng tham
chiéu hodc phat hién sy hién dién cua vi khuan theo quy dinh. Kiém soét chit luong
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phong thi nghiém duogc thuc hién xuyén sudt, va két qua duoc tong hop phuc vu
danh gia nguy co vi sinh theo QMRA rut gon.

2.2.4. Phwong phdp xdy ding md hinh va phan tich thong ké

Dir ligu dugc mé héa va xir Iy bang Excel va SPSS. Bién ket cuc la mic nguy
co 6 nhiém vi sinh vat cd thtr bac (thdp - trung binh - cao); do d6, hdi quy logistic
thir bac (ordinal logistic regression) dugc sur dung dé phan tich méi lién quan giira
céc yéu té moi truong, thuc hanh vé sinh va nguy co 6 nhiém. Gia dinh proportional
odds cua mo hinh hoi quy logistic thir bac duoc kiém tra va khong ghi nhan vi pham
dang ké. Cac bién doc lap duoc lya chon dya trén co sé Iy thuyét,Mghién ciru trude
va phan tich don bién véi ngudng p < 0,20. Cac bién mai truan@ lién tuc duoc giir
nguyén dang lién tuc nham khai théc t6i da thong tin va dam bao timh on dinh coa
mo hinh. Két qua duoc trinh bay dudi dang odds ratio hiéu'chinh (aOR); khoang tin
cay 95% va gia tri p, theo khuyén nghi STROBE; mirc ¥ nghia thong ké xde dinh tai
p < 0,05.

Bén canh d6, mo hinh cay quyét dinh da lép duwec Xay.dung.vdi 12 bién dau
vao dé dy bao mirc nguy co 6 nhiém, sir dunggiéu €hi phan tachi@ini index. Dit liéu
duogc chia thanh tap huan luyén va kiém tra(theo ty [8%0:30pkét hop kiém tra chéo.
Hiéu niang mo hinh dugc danh gia bang accuracy,dalanced accuracy, ma tran nham
Ian, precision, recall va F1-score nhamdhan ché sai.léch do mat can bang dir liéu.

2.2.5. Phuong phap dam bao'dg. tin cgy

- Sir dung tiéu chuan kiém dirh dopht hop mé hinh (Chi-square, AIC).

- Panh gia d6 lap cua két, qua, bangfphuong phap kiém tra chéo (cross-
validation).

- Tham khao‘@huyén giaian todn thuc pham dé hiéu chinh mé hinh.

2.2.6. Pao ditc nghién cizu Vi, quan ly chdt heong

Thong timmguoipban d@uoc thu ,thélp trén co s¢ tw nguyen va bao mat, chi su
dung che muctdich nghién cuu. Thiét bi do dugc hiéu chuan dinh Ky; bang kiém
duoctap huan va thir nghi€m truéc khao sat ch[nh thirc. Do phu hop mé hinh dugc
kiémitra bang céc chiiso nhu AIC/Chi-square (doi vai hoi quy) va kiém tra chéo (doi
véi mothinh du bao).

3. KEmQUA

_ 3.1. Dac diém chung ciia miu khio sat va diéu kign kinh doanh thuc
pham dwong pho

Khao sat 250 diém ban hang tai 05 phudng nghién ctu cho thay thuc pham
duong pho tai ]—Iéi Phong c6 tinh da dang cao VoI 27‘I0gi thuc phém thgéc 4 nhom
chinh. Trong s6 d6, nhom thuc pham chin va nhém do uong pha ché chiem ty I¢ Ion
nhat (Ian luot 38,4% va 29,2%).
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Ve dieu kién kinh doanh, chi 41,6% diém ban hang c6 mai che cé dinh; 52,8%
bo tri ban che bien gan mét duong noi mét d6 giao thdng cao; 67,2% diém ban
khpng ¢ bon rua tay hoac nguon nudc sach tai cho; 48,4% su dung dung cu ché
bién da cii hoac tai su dung nhic¢u lan ma khong c6 quy trinh vé sinh dinh ky.

i Nhiét d6 méi trudng trong céac thoi diém khao sat dao dong 28,5-36,8°C; do
am 65-85%. Mat do bui ghi nhan dao dong 82-110 pg/m?, cao hon cac gia tri
khuyen nghi vé chat luong khong khi xung quanh theo huéng dan cua To6 chirc Y t&
Thé gigi (WHO). Pay la cac yéu to quan trong gép phan lam tang nguy co nhiém vi
sinh vat.
3.2. Két qua danh gia nhanh nguy co vi sinh vt cia ca 6m thuc pham
3.2.1. Phan bé nguy co theo nhém thuc pham '
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y co vi sinh vat ciia 4 nhém thyc pham

i,sinh vt caa 250 mau thuc pham duong phd cho thay su
iita bon nhom thuc pham. Nhém thuc pham chin c6 ty 18 nguy co
lanwot 47,9% va 39,6%, cho thiy du da qua xir ly nhiét, qué trinh
. )an Ngoai troi van dan dén tai nhiém. Nhom thyc pham ché bién
san thé h nguy co thdp cao hon (26,3%) do it tiép xdc tryc tiép véi moi
truong va thuong dugc bao gbi trude khi ban. Nguoc lai, d6 udng pha ché c6 nguy
co cao 43,8% vi phu thudc nhiéu vao chit luong nuéc va dung cu pha ché. Nguy co
cao nhat ghi nhan & nhdm thuc pham tuoi séng ché bién nhanh (58,4%), chu yéu do
ché bién tai chd trong diéu kién nhiét do cao va kiém soat nhiét khong 6n dinh.

3.2.2. Cac tac nhan vi sinh vdt nguy co cao

~ Danh gia nguy co theo phuong phap QMRA ruat gon, nghién ciru da xac dinh
bon tac nhén vi sinh vat xuat hién pho bién nhat tai cac diém kinh doanh thuc pham
duong pho.
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Bang 1. Ty I¢ xuat hién cac tac nhan vi sinh vt nguy co cao tai 250 diém béan
thuc pham duong pho

Téc nhén vi sinh vat S6 diém phat hién (n) | Ty 18 (%)
Coliforms 178 71,20%
E. coli 107 42,80%
Staphylococcus aureus 96 38,40%
Salmonella spp. 29 21,60%

- Coliforms duoc ghi nhan véi ty 1 cao nhat, xuat hién tai 71,2%diém ban,
phan &nh tinh trang 6 nhiém moi truong va vé sinh dupgscu chuasdam, bao.

- E. coli vsi ty 1¢ 42,8%, cho thiy nguy co nhiém khuén phan dg thuc hanh vé
sinh tay va nguon nude khéng dat chuan.

- Staphylococcus aureus xuét hién tai@8,4% diém khég sat, chi yéu lién quan
den viéc xur ly thuc pham bang tay va tai su dung dau man

- Salmonella spp. tuy co ty I¢ thip hon (1136%) nhung van la tac nhan nguy
hiém, dac biét trong cac san pham twthit va hai san nedng.

Két qua khao sat cho thay bén tacihan vi sinh vat nguy co cao xuét hién véi ty
16 dang ké tai cac diém bén hiwe phamydurofig. phd) phan anh han ché trong vé sinh méi
truong, dung cu va thuchanh ehé bién. Goliforms va E. coli chiém ty 1¢ cao, trong khi
S. aureus va Salmonella spps vanitiém an i ro dang ké. Do do, can tang cudng kiém
soat vé sinh va giarfiisat an toahythuGipham nham bao vé stc khoe cong dong.

3.3. Anh hwéng Gaa yéu t0moi truong dén nguy co 6 nhiém vi sinh vat
3.3.1. Hoiguy da,bien

Két'gua phan tich®hdisquy logistic thir bac cho thiy cac yéu tb moi truong co mbi
lién quan c6 yimghta thong k& véi nguy co 6 nhiém vi sinh vat tai cac diém béan thuc
pham'duong phd(Bang 2). M6 hinh duoc xay dung vai bién két cuc 1a mic nguy co 6
nhidm vitsinh vat dwoc phan loai theo ba mirc ¢ thir bac (thap - trung binh - cao).

Bang 2: Két qua mod hinh hoi quy logistic thu bac danh gia anh hudng cua cac
yéu t6 moi truong dén nguy co 6 nhidm vi sinh vat

Yéu to B aOR (expP) p-value
Nhiét d6 mai truong 0,421 1,52 <0,01
Do am 0,318 1,37 <0,05
Mat d6 bui 0,276 1,32 <0,01
Khoang cach dén truc giao thong -0,302 0,74 <0,01
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Két qua cho thay nhiét d6 moi trudng c6 mdi lién quan thuan chiéu véi nguy
co 6 nhiém vi sinh vat; khi nhiét d6 tang, kha ning thuc pham duoc phan loai vao
nhom nguy co cao hon ting 1én 1,52 1an (aOR = 1,52; p < 0,01). Twong tw, do am va
mat do bui cling lién quan dén sy gia ting nguy co 6 nhidm, voi odds ratio hiéu
chinh I4n luot 14 1,37 (p < 0,05) va 1,32 (p < 0,01).

Nguoc lai, khoang cach xa hon dén truc giao thdng chinh c6 méi lién quan
nghich chiéu véi nguy co 6 nhiém vi sinh vat. Cu thé, khi khoang cach dén ngudn
giao thong tang, nguy co 6 nhiém giam (a@OR = 0,74; p < 0,01), cho thdy tac dong
tiém tang cua bui va khi thai giao théng dén diéu kién vé sinh tai diém ban.

Nhin chung, cac két qua hoi quy da bién khiang dinh vaidrd quan trong cua
diéu kién méi truong xung quanh diém ban trong viéc dinh inhmuc nguy co 6
nhiém vi sinh vat caa thuc pham duong phd, dong thoi cuhg cap co sé.dinh luong
cho céc phan tich du bao va dé xuit giai phap kiém soat nguy co. Khoang tin cay
95% cua cac udc lugng aOR dugc kiém tra va cho thayStnon dinh ciamo hinh.

3.3.2. Thuc hanh vé sinh cua nguoi ban vaaguyeo vi sinh vat

~ Thyc hanh v¢ sinh cua nguoi ban 1a méftrongahingyyéu téiac dong truc tiép
dén muirc @6 6 nhiém vi sinh vat tai cac diémkinh doanhythucpham duwong pho.

Bang 3. Thyc trang thuc hanhgvé sinh ¢ ngudi bah va méi lién quan dén
ngly co vi sinh vat

Yéu t6 thue hanh vé S6 diém Ty 1€ Lién quan nguy co vi sinh
sinh ctia nguoi ban ghi nhan (%) vat
Khong rtra tay khi Lién quan manh dén nhiém E.

o 0
chuyén doi thaoltac 1R 56,40% coli, Coliforms

Rura d1~,1ng cu bfmg nuoe 158 63,20% Lién quan de_n nhiem E. coli,
13 chua X, ly Coliforms

Tai str dumg dawchién Ting nguy co nhiém

182 72,80%

>3 an Staphylococcus aureus
Co6 quyptrinh ¥€ sinh 0 Gidm nguy co chung (muc
dung cu'dinh ky 4 29,60% thap - trung binh)
Str dung gang tay khi 68 27.20% Giam nguy co nlilem chéo vi
ché bién sinh vat
Béo quanAthu,c p?am 102 40,80% Giam nguy co tai nhiém
trong hop c6 nap Coliforms

Ty 1& hanh vi khong ria tay khi chuyén doi thao tac 1én t6i 58,40%, va day 1a
yéu to lién quan manh nhat dén su xuat hién cuaa E. coli va Coliforms - nhitng tac
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nhan ¢ nguon gdc phan va thuong xuat hién khi vé sinh ca nhan khong dam bao.
Bén canh d6, 63,20% diém bén ria dung cu bang nuéc 13 chua xir 1y, 1am gia ting
dang ké nguy co nhidm khuan tir méi truong. Pang lo ngai nhat 1a 72,80% co so tai
st dung dau chién trén ba lan, gép phan lam ting ty 1& nhiém Staphylococcus
aureus. Nguoc lai, cac thuc hanh tét nhu vé sinh dung cu dinh ky (29,60%), sir dung
ging tay (27,20%) va bao quan thuc pham trong hop c6 nap (40,80%) cho thiy tac
dung rd rét trong viéc giam nguy co tai nhiém va lay nhiém chéo vi sinh vat.

Thuc hanh vé sinh cua nguoi ban van 12 yéu té quyét dinh muac d6 an toan caa
thuc pham duong phé. Ngoai ra, viéc tang cudng gido duc vé sinh ca nhan va cai
thién diéu kién dung cu c6 thé gilp giam rd rét nguy co 6 nhiém vifsinh vat.

3.4. M6 hinh du bao nguy co bang cay quyét dinh
3.4.1. Cau trdc mé hinh

Nhiét d6 méi truong >33°C

Mat do bui > 95ug/m® Khoang cach téi duong 16n < 3m
. Khén
Loai thuc pham V¢ sinh tay nguoi Thoi gian luru trif sau
ban ding cach ché bién < 60 phut
Y \4 \ 4
Nguy co ¢ao Nguy co trung binh Nguy co thap

Hinh 2: M6 hinh minh hoa ciu tric cay quyét dinh

M6 hinh du bao nguy co 6 nhidm vi sinh vat duoc xay dung bang ky thuat cay
quyét dinh (Decision Tree), cho phép phén loai mac d6 nguy co dua trén viéc phan
chia dir liéu theo cac bién dau vao quan trong. Tong cong c6 12 bién du bao duoc
dua vao md hinh, dai dién cho dic diém moi truong, diéu kién kinh doanh va thuc
hanh vé sinh ciia ngudi ban. Trong sé d6, sau bién cho thdy muac do dong gop noi bat
nhét trong qué trinh phan tach di liéu gdm: nhiét d6 maéi truong, mat do bui, khoang
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cach dén duong I6n, loai thuc pham, vé sinh tay ngudi ban va thoi gian luu trir thuc
pham sau ché bién.

Cac bién moi truong (nhiét do, dd am, bui) déng vai tro quyét dinh trong
nhitng nhanh dau tién cua md hinh, phan 4nh tic dong manh mé cua diéu kién khu
vuc ban hang 18n kha nang nhiém vi sinh vat. Bén canh d6, cac bién dic thu cua
diém ban — nhu nhém thuc phdm va thyc hanh vé sinh — tiép tuc duoc sir dung dé
tinh chinh dy bao ¢ nhitng nhénh séu hon. Céach phén tang nay gilp mo hinh vira
linh hoat theo tirng diéu kién kinh doanh, vira duy tri kha ning du bdo 6n dinh dbi
véi nhiéu loai thuc pham khac nhau.

3.4.2. Két qud dy béo

M6 hinh cay quyét dinh hoan chinh dat d chinh xac 8336% theo phuong phap
kiém tra chéo (cross-validation), cho thay kha nang phan loai twong ddiptét ddi vai
ba mirc nguy co vi sinh vat. Tir md hinh, mét sé quy tic, dubaesedygia triang dung
cao duoc trich xuat nhu sau:

- Néu nhiét d6 > 33°C va mat do bui > 95Gig/me~ nguy, cowao (82%), phan
anh tac dong cong husong cua didu kién moiftruongybat Tgi doi Vi thuc pham ban
ngoai troi.

- Db udng pha ché su dung r]guén nudelkhong dab chuan — nguy co cao
(74%), do phu thudc tryuc tieép vao chat lugng nudécVa dung cu pha.

- Thit nuéng dat gan dudnglén (€3 m) — nguy co cao (88%), chu yéu do tiép
xuc véi khi thai va bui giao thong.

- Thyc pham ché hién san +e6,Mai che'co dinh — nguy co thap (71%), nho it
thao tac tryuc tiep va duoc Bao quan tot hom

Nhing quy tachmay cho phép coyquan quéan 1y xac dinh nhom diém bén can wu
tién kiém tra hoaejcan thiép.

3.4.3 BPanh,gia hicu ndng mo hinh

Bang4nChi 86, dankgié hiéu ning mo hinh cay quyét dinh phan loai nguy co 6
nhiém vi sinh vat

Mirc nguy co /| Precision Recall F1-score So(g;au
Thap 0,79 0,83 0,81 40
Trung binh 0,85 0,83 0,84 114
Cao 0,84 0,84 0,84 96
Toan by md _ Accuracy =
hinh - Balanced accuracy = 0,83 0,836 250
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Két qua danh gia hiéu nang mo hinh cay quyét dinh duoc trinh bay trong Bang
4. Bén canh d¢ chinh xac tong thé dat 83,6%, mé hinh cho thay hiéu ning phan loai
6n dinh gitra ba mirc nguy co. Gia tri precision, recall va F1-score cua ting nhom
déu dat trén 0,80, cho thdy kha ning phan biét twong ddi tot giita cAc mirc nguy co
thip, trung binh va cao. Balanced accuracy dat 0,83, phan anh hiéu ning can bing
ciia md hinh trong bdi canh phan b s6 mau giira cac nhém khong dong déu. Cac két
qua nay khang dinh mé hinh khéng chi dat do chinh xac chung cao ma con dam bao
kha ning du bdo nhat quan cho tirng murc nguy co, pht hop véi muc tiéu ¢ng dung
trong giam sat va quan ly rui ro an toan thyc pham duong phd.

3.4.4. Bdn do nguy co theo khu vuc

Khi 4p dung md hinh cho timg phuong nghién ctru, mirc'do nguy co hien thi
su khac biét dang ke:

- Nguy co cao nheflt: Tan Hung va Thach Khoi, véi 8 7%sdiémyban thuioc mac
trung binh — cao, chu yéu do mat d6 giao théng lénva khu vuc bubn ban tap trung
ngoai troi.

- Nguy co trung binh: Thanh Dong (64%), xudt phabtir su'pha tron giira khu
vuc giao thdng 16n va cac ngd nho c6 diéu Kign tét hon.

- Nguy co thap hon: Lé ThanhaNghi va Hai Duong ¢dudi 50%), do c6 nhiéu
diém ban co dinh, cé mai che va it ¢hiu anh huong e bui.

3.5. Nhin dién nhom thi¢phamafa thoi diém cé nguy co cao

Phan tich theo thoi gidmyghi nhan hai,kh@ing gio co6 nguy co cao hon: 11:00—
14:00 va 17:00-20:00, twong&ng nhictido cao, luu luong giao thong lon va cuong
d6 phuc vu tang khien thaoitac vésinh debi bo qua.

Xét theo loai thuc pham,ithit Xién, hai san nuéng va cac mon chién nam trong
nhom cé nguy coipcao mhat xuydnysubt cac didu kién, do ché bién ¢ nhiét 4o cao
nhung lai d&téi nhidm turbui v@dung cu. Ddi véi d6 ubng pha ché, nguy co nhiém
Coliforms tang,manh, vao kheang 14h—17h - thoi diém nang néng kéo dai, nudc va
dungu dé%,nhiém nhungit dugc thay méi.

4. THAOWLUAN

Két qua nghién ctu cho thiy nguy co 6 nhidém vi sinh vat trong thuc pham
duong pho tai Hai Phong Vvan & muc cao, dic biét dbi véi nhom thyc pham twoi sdng
ché bién nhanh va d6 uéng pha ché. Ty 1€ nguy co cao ¢ cac nhém nay phan anh ro
han ché trong kiém soét nhiét ¢, ngudn nudc va vé sinh dung cu - nhitng yéu té von
dugc xac dinh 13 tac nhan 1am gia ting nhanh su phat trién caa vi sinh vat. Theo
Luong Birc Phdm (2002) va Trinh Khanh Son, Nguyén Thiy Linh (2025), mat d6 vi
sinh vat cang cao phan anh mirc d6 nhidm ban caa san pham cang Ién, lam gia ting
nguy co hu hong va tiém an rai ro ddi voi sic khoe nguoi tiéu dung [13,14]. Diéu
nay nhin manh su can thiét cua cac bién phéap kiém soat vé sinh va an toan thuc
pham chit ché hon.
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Phan tich hdi quy da bién chi ra rang nhiét do, do6 am va bui déu c6 quan hé
tuyén tinh dang ké véi nguy co nhiém khuan, phi hop véi nhan dinh cua WHO rang
thuc pham ngoai troi dé bi tac dong boi diéu kién khi hau. Két qua nay cling tuong
dong vei nghién ciru cua Steven Taulo va cong su (2008), trong d6 chi ra rang thuc
pham dudng phé thudng khong duoc che chin day du khoi cac nguon 6 nhiém moi
truong va khong duoc bao quan ¢ didu kién nhiét do thich hop, tao diéu kién thuan
lgi cho vi sinh vat xam nhap va phat trlen [15]. Ngoai ra, khoang cach dén duong
I6n ¢ hé s6 B am cho thiy céc diém béan gan giao thong c6 nguy co cao hon, do bui
va khi thai dé tiép xuc truc tiép véi bé mat thuc pham.

Bén canh yéu t6 méi truong, thuc hanh vé sinh cua nguoifban dong vai trd
quyét dinh. Ty 1& cao nguoi ban khong rira tay hozc tai sir dung@athmna cho thay can
ting cuong truyén thong va huéng dan ky thuat cho nhém d6i tweng nay. Cac
nghién ctu cia Tran Minh Hoang va Nguyén Thanh Tric (2016), ciiig nhu cua
Nguyén LAm Tuan va Nguyén Duy Phong (2024), déuseho thayarang, kién'thac con
han ché va thuc hanh an toan thyc pham chua ding cua nguoi kinh doanh thirc an
duong phd 1a nhirng yéu to quan trong lam giagtang nguy.eo 0 nhiém vi sinh vat
[16,17]. Sy tuong dong gitra cac két qua nghién ‘Ggu cho thay vicc trién khai cac
chuong trinh tap huan, truyén thong va giam sat dinnky 1a'€an thiét nham nang cao
nhan thirc, cai thién hanh vi vé sinh cia nguéi kiflh doanh, qua d6 gop phan giam
thiéu rai ro mat an toan thyc pham dudng ph.

M6 hinh cay quyét dinh dat d@ychinh xac 83,6%, ching to kha ning ung dung
thuc tién trong quan ly rui ro. Cag,quy tac dy bao giup xac dinh nhanh diém ban c6
nguy co cao ma khong cansxét nghiém, hd. trgso quan quan ly phan b ngudn hrc
hiéu qua hon.

Han ché cua nghién'eiu gom: thiéthké cit ngang khé suy luan quan hé nhan
qua; mot sé bién cithé phy thuoc khai bao (ngudn nudc, théi quen vé sinh) dan dén
sai léch thong tiyva chua luongyhoa day du tai vi sinh cho tat ca mau dé tich hop
vao md hinh,dinh Teng.‘@4c nghiéh ciu tiép theo nén két hop dinh lwong tai vi sinh
va md hinh héa'theo thai giand@é nang cao kha nang duy béo.

5 KBTI LUAN

Nghién eiu d@ymo ta phan bd nguy co 6 nhiém vi sinh vat trong thyc pham
duongphd tai Hai Phong va xac dinh céc yéu té du bao quan trong géom nhiét do, do
am, bui/tiép xuc'giao thdng va thuc hanh vé sinh. Nhém thuc pham tuoi séng/ché
bién nhanh va%d@6 udng pha ché c6 nguy co cao nhit. Md hinh cay quyét dinh dat do
chinh xéc kiém tra chéo 83,6% va tao ra cac quy tic dy béo co thé &p dung trong
giam sat nhanh dé uu tién kiém tra va can thiép.

Nghién ciru nhin manh rang viéc giam sat nguy co dua trén yéu tb méi truong
14 huong tiép can higu qua, chi phi thip va phii hop véi thuc tién quan ly an toan
thuc pham duong pho Cac két qua thu duoc 1a co s& quan trong gitp co quan chirc
nang xay dung chién luoc kiém soat rai ro, wu tién khu vic ¢6 nguy co cao, dong
thoi dé xuét bién phap can thiép tap trung vao cai thién thuc hanh vé sinh cia ngudi
ban va diéu kién kinh doanh.
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Loi cdm on: Tac gia xin bay té loi cam on chdn thanh t6i Ban Lanh dao va cdc dong
nghiép Truong Pai hoc Hdi Duwong da quan tim, tao diéu kién va ho tro trong suot qua
trinh thyc hién nghién cuu.

Tuyén bé vé siz dung Gen Al: Céc cong cu Al chi dwroc sir dung cho viéc chinh sia
ngén ngiz, dién dat/dinh dang ma khong duwoc ding dé tao noi dung khoa hoc. Toan bg dir
lieu, phan tich va dién gidi déu do tac gia thyc hién va kiém ching, va tac gia hoan toan
chju trach nhiém déi véi ban thdo.

Tuyén bé vé dong gép cua tac gid: Tac gia chiu trach nhiém chinh trong viéc hinh
thanh y twong nghién ciru, xay dung khung ly thuyét va thiét ké phwong phap nghién citu.
Quaé trinh thu thdp, xi Iy va phan tich sé liéu duwoc tac gia truc tiep thughién. Tac gid cing
la nguoi viét ban thao bai béo, ra soat va chinh siza ban thao.

Tuyén bé vé xung dpt lgi ich: Tac gia tuyén bo khong c dadt ky xungidst loi ich nao
lién quan den nghién cizu nay.
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ABSTRACT

Building a medel'to,predict the risk of microbiological contamination in street
foods hased an environmental factors in Hai Phong City

Street foogl,is a‘canvenient option but poses a risk of microbial contamination due to
outdeor processing“conditions and inadequate hygiene. In Hai Phong, the increase in the
number of vendors, aleng with the impact of temperature, humidity, and traffic dust,
increases, the riski of contamination by pathogens such as Salmonella, Escherichia coli,
Staphyloceeeus aureus, and Coliforms. This study aims to describe the distribution of
microbial contamination risk for several groups of street foods in Hai Phong, while
guantifying the impact of environmental factors and hygiene practices to build a predictive
model for risk management. The study was conducted from January to August 2025 at 250
vendors, collecting data on temperature, humidity, dust, traffic density, vendor
characteristics, and hygiene using a standardized checklist. Microbiological risk was
assessed using a simplified Qualitative Microbial Risk Assessment (QMRA) method
combining contamination markers (Coliforms, E. coli, Staphylococcus aureus, Salmonella
spp.). Multivariate logistic regression analysis identified significant environmental variables
(p<0.05), while the 12-input decision tree model achieved a cross-validated accuracy of
83.6%. The results show that monitoring based on environmental factors and hygiene
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practices is a low-cost, feasible solution for managing street food safety risks. The
predictive model has high accuracy and can be effectively applied in Hai Phong and similar

cities.
Keywords: Street food, microorganisms, predictive models, logistic regression;
decision trees; environmental factors; risk management.
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