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TOM TAT

Dit vin dé: Pseudomonas aeruginosa la vi khudn gay nhiém tring co héi, ching ton tai
phé bién trong miréc va thye pham. Tré & dg tusi mam non va tiéu hoc, thiong c6 hé mién dich chua
hoan thi¢n, khi tiéu thy nwéc nhiém khudn sé anh huong rat lén téi sirc khoe. Muc tiéu nghién cizu:
Xac dinh ti 1¢ nhiém khudn P. aeruginosa trong nguon nudc uong tai cdc truong mdm non, tiéu hoc
thugc thanh phd Can Tho va mét sé yéu té lién quan nam 2024-2025. Déi twong vi phuwong phap
nghién ciru: Nghién ciru mo ta cat ngang trén 206 Mdu nuwéc UOng cac logi duoc thu thdp ngau
nhién tai 72 trwong mam non va tiéu hoc thugc thanh pho Can Tho i thang 8/2024 den thang
3/2025. Két qud: Ti I¢ nhiém P.aeruginosa chung trong nguon nudc uong tai cdc truong mdm non
va tiéu hoc nghién ciu la 23,30%. Trong dé, ti 1é nhiém P. aeruginosa trong nudc UOng g cdc truong
cua huyén Co Do la cao nhat (36,84%, 14/38 mau), ké dén |a huyén Phong bién (36,36%, 8/22
mau), két qua ¢ cac qudn con lgi ldan liot 13, Ninh Kiéu (21,91%, 16/73 mau) Binh Thuiy (20,0%,
9/45 mdu) va Cdi Rang (3,5%, 1/28 mau). T/ 1é nhiém P.aeruginosa véi nuréc uong qua h¢ thong loc
1a 22,3%, (31/139 mdu), nudc uong dun s6i dé nguéi 12 16,32% (8/49 Mau), nuedc UOng hoc sinh ty
mang theo la 44,44% (8/18 mau) Comoi lién quan cd y nghia thong ké giira ti 1¢ nhiém P. aeruginosa
trong nwéC uéng Véi dia dzem thu thdp mau va logi nudéc UOng (p<0,05). Két lugn: Ti Ié nhiém
P.aeruginosa trong nurdc uong tai cdc trirong mam non va tiéu hoc ciza Thanh phé Can Tho con kha
cao, c6 lién quan dén dia diém trwong va logi nuéc uong.

Tar khéa: Pseudomonas aeruginosa, nudc uéng, truong hoc.

ABSTRACT

PREVALENCE OF PSEUDOMONAS AERUGINOSA ISOLATED
FROM DRINKING WATER SOURCES AT PRESCHOOLS
AND PRIMARY SCHOOLS AND ASSOCIATED FACTORS
IN CAN THO CITY IN 2024 - 2025
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Background: Pseudomonas aeruginosa is an opportunistic pathogen commonly found in
water and food sources. Children at preschool and primary school age often have underdeveloped
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immune systems, making them more vulnerable to health risks when consuming water contaminated
with this bacterium. Objectives: To determine the prevalence of P.aeruginosa contamination in
drinking water sources at preschools and primary schools in Can Tho city, and to identify associated
factors from 2024 to 2025. Materials and methods: A cross-sectional descriptive study was
conducted on 206 randomly collected drinking water samples from 72 preschools and primary
schools in Can Tho City from August 2024 to March 2025. Results: The overall prevalence of
P.aeruginosa contamination in drinking water samples was 23.30%. The highest contamination rate
was observed in the Co Do district (36.84%, 14/38 samples), followed by the Phong Dien district
(36.36%, 8/22 samples). Other districts reported the following rates: Ninh Kieu (21.91%, 16/73
samples), Binh Thuy (20.0%, 9/45 samples), and Cai Rang (3.5%, 1/28 samples). By water type,
contamination rates were 22.3% for filtered water (31/139 samples), 16.32% for boiled and cooled
water (8/49 samples), and 44.44% for student-supplied bottled water (8/18 samples). There was a
statistically significant association between P.aeruginosa contamination and the sampling location
and type of drinking water (p < 0.05). Conclusions: The prevalence of P.aeruginosa contamination
in drinking water at preschools and primary schools in Can Tho City remains relatively high and is
significantly associated with the school's location and type of drinking water.
Keywords: Pseudomonas aeruginosa, drinking water, schools.

I. PAT VAN BE

Pseudomonas aeruginosa la vi khuan hiéu khi hién dién phé bién trong dat, nuéc,
thuc pham, khong khi va trén cac bé mat am wét. Chiing ¢6 kha niang song di dudng va tao
mang sinh hoc gilp vi khuan ‘nay ton tai trong moi truong khic nghiét, lam ting nguy co
ton lru va lay nhidm qua nguén nudc. Khi xam nhép vao co the, P. aeruginosa c0 thé gay
nhiéu bénh Iy nghiém trong nhu viém phol nhiém trang tiét niéu, nhiém trung duong tiéu
hoa, viém tai gitra va nhiém trung huyét, c6 the dan dén tir vong [1]. Treé em do tudi mam
non va tiéu hoc (3 thang dén 6 tudi) c6 hé mién dich chua phat trién hoan chinh va con phy
thudc vao nguoi 16n trong viéc lya chon nudc uéng, do dé dé bi anh huong dén stc khoe
khi sir dung ngudn nudc khong dam bao vé sinh.

Viét Nam vai khi hau ndng am tao diéu kién thuan loi cho vi khuan phat trién trong
nud6c va thuc pham. Tai Can Tho (2020), nghién ctru caa Than Ngoc Ha ghi nhan ti 1& nhiém
P.aeruginosa trong nudc udng 1a kha cao (32,8%) [2]. Trén thé gidi, vi khuan nay da duoc
phét hién trong nhiéu ngudn nudc (may loc, nudc thai, hd boi, tham chi nudc cit), mot
nghién ctru cua Lais Anversa va cac cong su (2019) khao s&t mau nude udng cong cong tai
Brazil cho két qua ti I& nhidm P.aeruginosa la 7,6% [3].

Mic du di c6 nhiéu nghién cau vé P.aeruginosa trong bénh pham va nudc dong
chai, nhung cac dit liéu vé ti 1é nhidm trong nudc udng tai truong hoc con han ché. Nghién
ctru nay duoc thuc hién véi muc tiéu: Xac dinh ti 18 nhiém va cac yéu té lién quan dén sy
hién dién cua P.aeruginosa trong nu6c udng tai céc trudng mam non va ticu hoc tai thanh
phd Can Tho, gop phan cung cap co s& khoa hoc cho cong tac phong ngira nguy co nhiém
vi khuan nay qua dudng udng néi chung va nudc udng tai truong hoc néi riéng.

IL. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

‘ Mau nu6c udng thu thap tai cac truong mam non va tiéu hoc trén dia ban thanh phd
Can Tho tur thang 8 nam 2024 dén thang 3 ndm 2025.
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- Tiéu chuin chen miu: Mau nudc udng duoc thu thap theo phuong phap chon
mau ngau nhién phan tang, tai cac truong mam non va tiéu hoc cong lap, dang hoat dong
giang day tir mot nam tro 18n thudc thanh phd Can Tho.

- Tiéu chuén loai trir: CAc mau nuéc ubng s& bi loai trir khoi phan tich néu khdng
dam bao diéu kien ky thuét trong qua trinh thu thap va van chuyén do nhém nghién ctru thuc
hién, cu the mau khong duoc bao quan ding nhié¢t do quy dinh (2-8°C) trong qua trinh van
chuyén; mau bi ro ri, nit v chai dung, hoac mat nhan ma hoa; mau khéng con hguyen ven
cam quan ban dau do sai sot k§ thuat trong qué trinh thao tac caa nhém thu thap mau.

2.2. Phwong phap nghién cau

- Thiét ké nghién cteu: Nghién ciru md ta cit ngang phan tich.

- Thoi gian va dia diém nghién ctu:

+ Thoi gian: Tur thang 8 nam 2024 dén thang 3 nam 2025.

+ Pja diém: Trudng mam non, tiéu hoc thugc thanh phd Can Tho va phong
thi nghiém Vi sinh nuéc — Thue pham thudc Trung tdm Kiém soat bénh tat thanh
phb Céan Tho.

- C& miu: C& mau caa nghién ciru duoc tinh theo cong thirc udc luong mot ti lé:

px (1-p)
N =Z%1u2) X
d2

Trong d6: n: mau nghién ctu; Z1-o2= 1,96; a : sai s6 loai 1, tng vai do tin cay 95%;
d = 0,06; chon p = 0,151 theo nghién ciru cia Nguyén Thi Ngoc Duyén (2022) [4].

Thay s vao cong thic, tinh ra n = 137. Cong 10% hao hut mau, ta c6 n = 151 mau.
Thuc té thu dugc 206 mau.

- Phwong phéap chon miu: Chon méau theo phuong phap phén tang theo don vi
hanh chinh ciia thanh phé Can Tho, cu thé:

+ Tang 1: Chon Quan/Huyén. Thanh phé Can Tho ¢6 9 don vi hanh chinh (trudc
sép nhap) gom 5 quan va 4 huyén, chon ngau nhién 5/9 don vi hanh chinh, chon duoc 3
quan (Ninh Kiéu, Cai Ring, Binh Thity) va 2 huyén (Phong Dién, Co D0).

+ Tang 2: Chon Phuong/X&. Tur 3 quan va 2 huyén da duoc chon, téng cong 43
phuong/xa, chon ngau nhién 50% sé phudng/quan va 50% sé x&/huyén, chon duoc 29
phuong/xa.

+ Téng 3: Chon truong mam non va tiéu hoc nghién ctru. Tir céc phudng x4 da dugc
chon, tiép tuc chon cac truong mam non va tiéu hoc (cong lap) thudc cac phudng/xa nghién
cty, chon duge 30 truong Mam non, 42 trudng tiéu hoc dwa vao nghién ciu.

Dua trén tinh hinh cung cip nudc udng tai truong, tién hanh thu thap mau cu thé nhu
sau: thu 2 mau ddi véi nudce dun sbi dé ngudi, 2 mau/may loc ddi véi nudc qua hé thong loc
(mdi mau tir mot voi), va 1 mau/hoc sinh ddi véi nuéc hoc sinh mang theo tir nha. Tong
cong, 206 mau nudc udng dugc thu thap, gdm 62 mau tir truong mam non va 144 mau tir
truong tiéu hoc.

- Néi dung va céch tién hanh nghién ciru: Nhém nghién cau tién hanh thu thap
mau nudc udng tai cac truong mam non va tiéu hoc thudc thanh phé Can Tho. Viéc ldy mau
dugc thuc hién theo quy trinh chuan dé kiém soat nhidm chéo, bao gdom vé sinh, séat khuan
voi nude udng trudc khi ldy mau; sir dung chai chira mau tiét tring; deo gang tay sach; tranh
cham tay vao miéng chai; va bao quan lanh trong qua trinh van chuyén mau. Ti 1& nhiém
P.aeruginosa duogc xac dinh bang phuong phap loc mau nuéc qua mang loc theo tiéu chuan
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TCVN 8881:2011 - phat hién va dém P.aeruginosa - phuong phap mang loc [5], dong thoi
thu thap thong tin Ve cac yéu té lién quan gitra ti 1¢ nhidm P.aeruginosa phan 1ap tr nudc
udng véi loai nuée udng va dia phuong co truong tham gia nghién ciu. Cac mau duoc kiém
nghiém tai Phong Kiém nghiém Vi sinh nuéc - Thuc pham thudc Trung tm Kiém soét bénh
tat thanh phé Can Tho. Phuong phéap kiém nghiém P.aeruginosa duoc thuc hién va kiém
soat chat lugng theo tiéu chuan ISO/IEC 17025:2017 (ching nhan sé VLAT 1.0379). Mau
duogc xac dinh nhidm P.aeruginosa khi sé lwong khuan lac > 1 CFU/250mL mAu nudc udng.

- Phuong phap xir Iy s6 liéu: X Iy sb liéu bang phan mém SPSS 20,0. Cac bién sb
dung phép kiém dinh Fisher’s Exact Test dé phan tich cac méi lién quan dén ti 1& nhidm P.
aeruginosa trong nuéc udng, lién quan c6 ¥ nghia théng ké khi gia tri p <0,05, khoang tin
cay 95%.

- Pao dic trong nghién cieu: Nghién ctru duoc phé duyét bai Hoi dong dao dirc
trong nghién ctu Y sinh Trudong Pai hoc Y Dugc Can Tho véi phiéu chap thuan sé
24.444 HV/PCT-HDbDD, ngay 28/6/2024.

I1l. KET QUA NGHIEN CUU

Pic diém chung cia miu nghién ciru

Trong nghién ciu nay, cdc mau nudc udng duoc thu thap tai 5 quan/huyén thugc
thanh phé Can Tho, bao gdm quan Ninh Kiéu, quan Cai Rang, quan Binh Thiy, huyén
Phong Pién va huyén Co Do, tai cac quan huyén co 29 phudng/xa dugc chon véi sy phan
bd dong déu gitra cac khu vuc d6 thi va ndng thon, tong cong c6 72 truong mam non va tiéu

hoc tham gia nghién cuu, thu thap dugc 206 Mau nuéc uong.
Bang 1. Pac diém trudng va miu nudc udng duoc thu thap

Dic diém truong va miu nuéc udng duoc thu thap Tin S'g/l(?) nuae U(.)I_r;glé %)

Loai truong Mam non 62 30,1
' Tieu hoc 144 69,9

Tong 206 100,0
Nudc qua hé thdng loc 139 67,5

Loai nuée ubng Nudc dun s6i dé ngudi 49 23,8
Nudc hoc sinh mang theo 18 8,7

Tong 206 100,0

Nhan xét: Tong cong 206 mau nudc udng dugc thu thép, trong do 144 mau (69,9%)
dén tir cac truong tiéu hoc va 62 mau (30,1%) tr truong mam non. Vé loai nudc uong, nudc
qua hé thgng loc chiém ti 1& cao nhat vai 139 mau (67, 5%), tiép theo 1a nuge dun soi dé nguoi
véi 49 mau (23,8%) va nude hoc sinh mang theo ¢é so6 lugng thap nhat vai 18 mau (8,7%).

Ti 1¢ nhiém P.aeruginosa trong nwéc udng tai cic tredng mam non, tiéu hoc
thugc thanh pho Can Tho nam 2024-2025
Bang 2. Ti I¢ nhiém P.aeruginosa trong nu6c udng tai cac truong mam non, tiéu hoc thude
thanh pho Can Tho nam 2024-2025

Ti I& nhiém Psedomonas aeruginosa S6 mau xét Sb mau nhiém

trong nudc udng nghiém n %
Ti I¢ nhiém chung 206 48 23,30
Ti 1& nhiém theo loai | Mam non 62 11 17,74
trudng Tiéu hoc 144 37 25,69
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Ti I& nhiém Psedomonas aeruginosa S6 mau xét Sb mau nhiém

trong nudc udng nghiém n %
- Trusng noi Ninh Kiéu 73 16 21,91
Ti7|é nhiém theo dia thanh Cai Rang 28 1 3,57
diém thu thap mau Binh Thuy 45 9 20,0
nuéc udng Truong Phong Pién 22 8 36,36
ngoai thanh Co Do 38 14 36,84
A x .| Nuéc qua hé thong loc 139 31 22,3
I;(';’: Tj'yﬁé” theo loal G 6 dun soi d& ngusi 49 8 16,32
Nudc hoc sinh tu mang theo 18 8 44,44

Nhan xét: Ti 1& nhidm P.aeruginosa trong nudc uéng & cac trudng caa huyén Co Do
la cao nhat (36,84%, 14/38 mau), ké dén Ia huyén Phong Dién (36,36%, 8/22 mau), & cac
quan con lai ¢ ti I¢ nhiém P.aeruginosa trong nudc ubng thap hon, két qua lan luot 13, quan
Ninh Kiéu (21,91%, 16/73 mau) quéan Binh Thuy (20,0%, 9/45 mau) va quan Cai Rang
(3,57%, 1/28 mau). Ti ¢ nhiém P. aeruginosa trong nudc udng & cac trudng tiéu hoc 1a
25,69%, cao hon so véi cac truong mam non (17,74%). Ti 1¢ nhiém P.aeruginosa ¢ nudc
hoc sinh tu mang theo 1a cao nhat (44,44%), ké dén 1a nuéc qua hé thdng loc (22,3%), thap
nhat 12 nude dun séi dé nguoi (16,32%).

M@t s6 yéu t6 lién quan d@én ti 1é nhiém P.aeruginosa ¢ miu nwéc udng
Bang 3. Lién quan gitra ti 1¢ nhiém P.aeruginosa trong nudc uéng véi dia phuong co trudng
tham gia nghién ctru

Dia diém thu thap Nhiém Khong nhiém OR 0
mau nude ubng n, (%) n, (%)
Ninh Kiéu (n=73) 16 (21,9) 57 (78,1) 7,58 0,035
Cai Ring (n=28) 1(3,6) 27 (96,4) - -
Binh Thuy (n=45) 9 (20,0) 36 (80,0) 6,75 0,077
Phong Pién (n=22) 8 (36,4) 14 (63,6) 15,43 0,006
Co b6 (n=38) 14 (36,8) 24 (63,2) 15,75 0,002

Nhan xét: Ti 1& nhiém P.aeruginosa trong ngudn nudc udng tai cac trudng thudc quan
Cai Rang 1a thap nhét (3,57%), trong khi d6 cac quan huyén con lai c6 ti 1& nhiém khé cao tir
20,0% dén 36,84%. Quan Cd Do va Phong Dién 1 hai khu vyc c6 ti 1& nhiém cao nht, lan
luot 12 36,84% va 36,36%. CO mdi lién quan ¢ ¥ nghia thong ké giira ti 1& nhiém P.aeruginosa
trong nguén nudc udng voi dia phuong cé trudng tham gia nghién ciu (p<0,05).
Bang 4. Lién quan giira ti 1¢ nhiém P.aeruginosa trong nudc uéng véi phan loai truong
nghién ctu

Nhiém

Khoéng nhiém

Tong so6 rjwau (n=206) n, (%) n, (%) Tong OR p
Tiéu hoc 37 (25,69) 107 (74,30) 144 160 0.92
Mam non 11 (17,47) 51 (82,25) 62 ' ’

Nhan xét: Ti I¢ nhiém P.aeruginosa trong nudc ubng & truong tiéu hoc 1a 25,69%
cao hon truong mam non (17,47%). Chua tim thay mdi lién quan c6 ¥ nghia thong ké giita

ti 1¢ nhiém P.aeruginosa trong nudc udng véi phan loai trudng (p>0,05).
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Bang 5. Lién quan gitra i 1é nhidm P.aeruginosa trong nuéc udng véi loai nuéc udng duoc
lay mau phan tich

Nhiém Khong nhiém

Loai nudc uong n, (%) n, (%) OR p
Nudc qua hé théng loc (n=139) 32 (23,02) 107 (76,98) 1,47 | 0,42
Nudc dun sdi dé nguoi (n=49) 8 (16,33) 41 (83,67) - -
Nudac hoc sinh ty mang theo (n=18) 8 (44,44) 10 (55,55) 4,10 | 0,025

Nhan xét: Ti 1¢ nhiém P.aeruginosa & nudc hoc sinh tu mang theo la cao nhat
(44,44%), ké dén 1a nuoc qua hé thong loc (22,3%), thap nhat 1a nude dun s6i dé nguoi
(16,32%). C6 mbi lién quan c6 y nghia thong ké gitra ti 1¢ nhidm P.aeruginosa trong nudc
uéng véi loai nuée udng (p<0,05).

IV. BAN LUAN

Tur két qua nghién ciru caa ching t6i, ti 1¢ nhiém P.aeruginosa trong ngudn nudc
udng 1a 23,3%, két qua nay twong ddng véi nghién ciru ciia Gautam B. va cong su (2021),
khao sat nude udng tai Nepal cho thay ti 1é nhiém P.aeruginosa la 23% [6], nghién ctiu caa
chdng tdi thap hon nghién ciu cua Nguyén Vii Thuan (2024) khi khao sat nuéc ubng tai 5
tinh Tay Nguyén véi ti 18 nhidm P.aeruginosa la 45,3% va cang [7], va cang thip hon
nghién ciu ciia Than Ngoc Ha (2020) khi khao sat nuge udng tai Can Tho véi ti 1é nhiém
P.aeruginosa la 32,8% [2].

Két qua tir bang 3 va bang 4 cho thay c6 méi lién quan gitra ti 1& nhiém P.aeruginosa
trong nudc udng véi dia phuong cé trudong tham gia nghién ciu. Cu thé, Co Do ti 1é nhidm
1a 36,8% (OR=15,75; p=0,002) va Phong Pién la 36,4% (OR=15,43; p=0,006) cho thay
nguy co nhiém cao gap khoang 15 lan so véi Cai Ring (3,6%), tai Ninh Kiéu la 21,9%,
(OR=7,58; p=0,035) va Binh Thuy la 20,0% (OR=6,75; p=0,077). Két qua cho thiy cac khu
vuc ngoai thanh ¢o ti 1é nhiém cao hon khu vuc noi thanh. Ti Ié nhiém P.aeruginosa trong
nudc udng tai cac truong tiéu hoc 1a 25,69% cao hon cac truong mam non (17,47%), tuy
nhién sy khac biét khong c6 y nghia thong ké (OR=1,60; p=0,22). Cho thay loai hinh truong
hoc khéng phai 1a yéu té lién quan dén ti & nhiém. Nhu vay, két qua chi ra rang ti I nhiém
P.aeruginosa co lién quan dén diéu kién quan ly va kha khuan hé thdng cap nudc tai dia
phuong va khong c6 mdi lién quan véi phan loai truong hoc. Két qua nay phu hop voi
nghién ctru ciia Butiuc Keul va cong sy (2021), cho thiy muc d6 6 nhiém vi sinh cao hon ¢
cac nguodn nudc ty nhién (ngudn nudce it kiém soat, xir 1y) so véi nude do thi da xu ly [8].

Két qua nghién ctru nay ciing da chi ra sy khac biét vé ti 1é nhiém P.aeruginosa véi
loai nudc udng. Nudc hoc sinh ty mang theo ghi nhan ti 18 nhiém 44,44% (OR=4,10;
p=0,025), cao gap khoang 4 1an so véi nude dun soi dé ngudi (16,33%). Cho thiy binh nuéc
ca nhan tu mang theo c6 thé bi tai nhiém vi khuan do qua trinh chiét rét hoic do vé sinh
khong dam bao. Két qua nay twong dong voi Sun Xiaodi va cong su (2017) khi khao sét
nuéc ubng trong hoc duong tai My cling chi ra mirc d6 nhidm khuan cao trong céc binh
nuéc tai str dung do thoi quen d6 day nudc udng lién tuc vao binh ma khdng vé sinh binh
thudong xuyén va dung muc [9]. Nudc qua hé théng loc ghi nhan ti 1& nhidm 23,02%
(OR=1,47; p=0,42), du khong dat y nghia thong ké nhung van cao hon so véi nudc dun soi.
Phan &nh viéc bao tri, thay I8i loc chua dung han hoic nguy co nhiém chéo tir hanh vi si
dung cua hoc sinh (cham tay, miéng binh vao voi nudc udng). Vé co ché vi sinh,
P.aeruginosa c6 kha ning hinh thanh biofilm nén c6 thé ton tai va chdng chiu bén viing trén
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bé mat bng dan va 18i loc, didu nay ly giai vi sao nhém nudc hoc sinh ty mang theo va nude
qua hé thng loc lai c6 nguy co nhiém cao hon [10].

Két qua nghién ctru canh bao nguy co nhidm P.aeruginosa trong nudc uéng hoc
duong tai thanh phd Can Tho va cho thay ¢6 mdi lién quan giira ti I8 nhiém véi dia phuong
c6 truong tham gia nghién ctu va loai nuéc udng. Tuy nhién, vi la nghién ctu dau tién nén
chua c6 nhiéu co SO dé so sanh véi cac nghién ctru khéc, can duoc khao sat thém théng qua
céc nghién ctu tiép theo.

V. KET LUAN

Ti 1 nhidm P.aeruginosa trong nudc udng tai cac trudng mam non va tiéu hoc tai
thanh pho Can Tho 1a kha cao (23,3%), c6 moi lién quan c6 y nghia thong ké véi dia diém
truong va loai nudc uong vai p<0,05.
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