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Abstract 

On 13 Feb 2025, students and staff at School A in Hua Taphan District, Amnat Charoen Province, Thailand, developed 

gastroenteritis symptoms. An investigation was conducted to confirm the diagnosis, describe outbreak characteristics, 

identify possible sources and risk factors, and provide recommendations. A suspected case was an individual present at the 

school between 11–24 Feb 2025 who experienced three or more loose or liquid stools within 24 hours or at least one episode 

of vomiting. Data was collected via questionnaires and hospital records. Rectal swabs and stool samples were tested, and the 

environment was assessed. A retrospective cohort study was conducted using multivariable Poisson regression with robust 

error variance to calculate adjusted relative risks (ARR). The attack rate was 30.2% (142/470). Common symptoms were 

nausea (85%), abdominal pain (79%), and vomiting (76%). The epidemic curve indicated a point-source exposure followed by 

secondary transmission. Norovirus was detected in 71.4% of clinical samples, including one asymptomatic food handler. The 

chicken rice meal served on 11 February, had the highest ARR of 4.37 (95% confidence interval (CI) 1.12–17.10). Students 

served later (grades 4–6) had a significantly higher risk compared to the early serving group (ARR 2.17, 95% CI 1.37–3.43), 

suggesting progressive contamination. The epidemiological and laboratory results suggested that the chicken rice meal, was 

likely contaminated by an infected asymptomatic food handler, which was the source of the norovirus outbreak. The study 

recommendations included improving food-handling practices, strengthening hand hygiene infrastructure, and ensuring 

regular maintenance of the water treatment system. 
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Introduction 

Foodborne illnesses remain a major global public 

health concern, with the World Health Organization 

estimating 600 million cases and 420,000 deaths and 

the loss of 33 million disability-adjusted life years 

(DALYs).1  

Norovirus is the leading cause of acute gastroenteritis 

worldwide. It is estimated to cause 685 million cases 

annually, including 200 million children under five. 

The virus is associated with approximately 200,000 

deaths each year, particularly affecting young children, 

older adults, and individuals with compromised 

immunity. In addition to its health impact, norovirus  
 

imposes a substantial global economic burden, with 

annual costs estimated at 60 billion US dollars due to 

healthcare expenses and productivity losses.2 

Thailand similarly faces a considerable burden; in 2024, 

the country reported 130,444 food poisoning cases, 

corresponding to an incidence of approximately 200 per 

100,000 population.3 Norovirus is a leading cause of 

acute gastroenteritis in Thailand, with schools 

frequently serving as outbreak sites. Most clusters occur 

during the cool season (September–February) when 

close contact and low temperatures enhance 

transmission. From 2017–2021, about three-quarters of 

reported outbreaks were linked to schools.4,5 Outbreaks 

spread rapidly via person-to-person and foodborne 
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routes, often affecting 10.0–30.0% of students, causing 

vomiting, diarrhea, and dehydration.6 These events 

disrupt learning through absenteeism and temporary 

school closures, highlighting the need for strict hygiene, 

early case isolation, and environmental cleaning to 

limit spread.7,8  

On 13 Feb 2025, the Department of Disease Control 

(DDC) was notified of a suspected foodborne illness 

outbreak at a school in Hua Taphan District, Amnat 

Charoen Province, Thailand, prompting the deployment 

of a Joint Investigation Team (JIT) comprising of DDC 

and local health staff. Conducted from 14–17 Feb 2025, 

the investigation aimed to confirm the diagnosis and 

outbreak, describe the epidemiological characteristics, 

identify potential sources and transmission risk 

factors, and recommend appropriate control measures. 

Methods 

Epidemiologic Study 

A suspected case was defined as any student or school 

staff present at the school between 11–24 Feb 2025 

who experienced three or more loose or liquid stools 

within 24 hours or at least one episode of vomiting. A 

confirmed case was defined as a suspected case with a 

laboratory-confirmed norovirus detected from a fresh 

stool or rectal swab sample, while an asymptomatic 

case referred to a person without gastrointestinal 

symptoms who tested positive for norovirus using the 

same diagnostic methods. 

Active case finding was conducted through multiple 

approaches: students who visited the hospital were 

scheduled for follow-up interviews and questionnaires; 

room-by-room surveys were carried out by the JIT in 

every classroom; school staff received online health 

questionnaires; and for absent students, Google Form 

questionnaires were distributed via the class LINE 

group, a mobile messaging application widely used in 

Thailand, by homeroom teachers. 

Data were collected using semi-structured questionnaires. 

For preschool students, questionnaires were completed 

by their parents, while older students completed them 

under the guidance of the JIT and teachers. Information 

collected included demographic characteristics, 

symptomatology, food items and consumption detail 

(including quantity, categorized into five levels: not 

eat, eat less than half, eat about half, eat more than 

half, and eat all) and source of drinking water.  

A retrospective cohort study was conducted among all 

students and staff who were present at the school 

during lunch on 11 Feb 2025, for which data were 

collected using structured questionnaires to identify 

potential sources and risk factors associated with the 

outbreak. The estimated sample size required was 202 

participants, based on exposure and attack rate 

assumptions from similar foodborne outbreaks reported 

in Thailand.9,10 Descriptive analysis summarized 

demographic and clinical characteristics as proportions 

for categorical variables and medians with interquartile 

ranges for continuous variables. For the cohort study, 

risk ratios (RRs) with 95% confidence intervals (CIs) 

were calculated for each food item using a Poisson 

regression model with robust standard errors. This study 

used Poisson regression due to its ability to provide 

adjusted risk ratios, which is more understandable 

given that the disease was not rare among the affected 

population in this event.11 Multivariable analysis was 

performed using the same model to calculate adjusted 

RRs, focusing on food items served during the most 

suspected meal and including variables with p-value 

<0.20 from the univariable analysis or those deemed 

epidemiologically relevant. Statistical significance was 

defined as p-value <0.05, and all analyses were 

conducted using R software (version 4.4.1) with the 

tidyverse package (version 1.3.1).12 

Environmental Study 

This study conducted environmental inspections of the 

school kitchen, food preparation areas, dishwashing 

stations and water supply system using the standard 

water and sanitation safety checklist from the 

Department of Health.13 A walkthrough survey was 

carried out to observe hygiene practices, food storage 

conditions, and overall sanitation. Food handlers were 

interviewed to gather information regarding raw 

material sourcing, cooking procedures, and water 

collection and usage during meal preparation. 

Environmental sampling included the collection of 

water samples from various risk points around the 

school. Coliform screening was conducted using two 

field test kits: the A.11 test for drinking water and the 

SI-2 test for food, utensils, and hand samples. These 

samples were tested for coliform bacteria using the SI-2 

test kit, a peptone-lactose-bromocresol solution that 

detects lactose-fermenting bacteria through gas 

production and acidification. Residual chlorine levels 

in water samples were measured using the O-31 test, 

which contains an orthotolidine-arsenate solution that 

reacts with free residual chlorine. In addition, water 

and ice samples intended for drinking were collected 

for multiplex polymerase chain reaction (PCR) to 

detect key viral gastrointestinal pathogens, including 

norovirus, rotavirus, and adenovirus, while bacterial 

pathogens were assessed using bacterial culture. 

Laboratory Study 

For laboratory testing, stool and rectal swab specimens 

were collected approximately 10.0% from symptomatic 

cases who had not yet received antibiotics. Fresh stool 
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samples were preferred because they provide higher 

pathogen detection sensitivity compared with rectal 

swabs, which were used only when stool could not be 

obtained.14 All food handlers were also included in the 

laboratory investigation. All specimens were sent to 

the Bamrasnaradura Infectious Diseases Institute or 

the National Institute of Health for bacterial culture 

and PCR analysis to detect potential viral and 

bacterial gastrointestinal pathogens. 

Results  

Epidemiologic Study 

A total of 470 individuals (430 students and 40 staff) 

were present at the school, which serves kindergarten 

level 2 through grade 6. The response rate to the 

questionnaire was 80.2% (377/470). Active case finding 

identified 142 cases. Of these, 139 were symptomatic 

students, one was a symptomatic staff member, and 

two were asymptomatic food handlers. Thirteen cases 

met the confirmed case definition, 127 were classified 

as suspected cases, and two were asymptomatic. Most 

cases managed their illness at home (68.0% did not 

seek medical care), while 29.2% visited the outpatient 

department and 2.8% required brief hospitalization. 

The crude attack rate was 30.2% (142/470). Attack 

rates were lowest among preschoolers at 12.0–13.8%, 

increasing with age to 56.8% among grade 6 students, 

while only 2.5% of staff were affected. The median age 

was 9 years (interquartile range 7–11 years), and the 

male-to-female ratio (M:F) was 1.0:1.5. The most 

common symptoms were nausea (84.3%), abdominal 

pain (78.5%), and vomiting (76.0%), followed by fever 

(36.5%) and diarrhea (28.4%). 

The first case developed symptoms at approximately 

12:00 PM on 11 Feb 2025. The number of cases 

increased rapidly, peaking between 06:00 PM and 

12:00 AM on 12 February, and declined sharply after 

13 Feb 2025, consistent with the epidemiological 

pattern of a point common-source outbreak. In total, 47 

cases (33.1%) developed symptoms 30–36 hours after 

the lunch meal on 11 February, aligning with the main 

surge in the epidemic curve (Figure 1). 

 
Figure 1. Number of food poisoning cases at a school in Hua Taphan District, Amnat Charoen Province, 11–24 Feb 2025, 

Classified by Date of Symptom Onset (n=142) 

The highest attack rate was observed among those who 

consumed chicken rice (67.5%, 131/194). The school 

was closed on 12 Feb 2025, due to a public holiday, and 

no meals were served. The univariable analysis 

showed that the chicken rice meal had the strongest 

association with illness (crude RR 6.65, 95% CI  

1.72–25.65). Meal-service timing also influenced risk: 

students in the intermediate serving group had twice 

the risk of illness (crude RR 2.00, 95% CI 1.25–3.19), 

and those in the late serving group had an even 

higher risk (crude RR 2.39, 95% CI 1.51–3.77) 

compared with the early serving group. In the 

multivariable model, the chicken rice meal remained 

independently associated with illness (adjusted RR 

4.37, 95% CI 1.12–17.10), and elevated risks persisted 

for both the intermediate (adjusted RR 1.76, 95% CI 

1.10–2.82) and late serving groups (adjusted RR 2.17, 

95% CI 1.37–3.43) (Table 1). 
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Table 1. Crude and adjusted relative risks of food and water exposures associated with food poisoning at a school,  

Amnat Charoen Province, February 2025 

Items 

Exposed Non-exposed 
Crude RR  

(95% CI) 
P-value 

Adjusted RR  

(95% CI) 
P-value Attack rate 

(case/total) 

Attack rate 

(case/total) 

Chicken rice 67.5% 

(131/194) 

6.5% 

(2/31) 

6.65 

(1.72–25.65) 

<0.01* 4.37 

(1.12–17.10) 

0.03* 

Steel dispenser water 44.8% 

(13/29) 

63.6% 

(129/206) 

0.80  

(0.5–1.29) 

0.36 0.80 

(0.50–1.28) 

0.35 

Filtered water 63.7% 

(121/190) 

46.7% 

(21/45) 

1.22 

(0.84–1.79) 

0.30 1.17 

(0.75–1.82) 

0.50 

Early serving group 

(Preschool 2–3) 

25.8% 

(17/66) 

81.0% 

(124/153) 

Reference  Reference  

Intermediate serving group 

(Grade 1–3) 

69.4% 

(59/85) 

61.2% 

(82/134) 

2.00 

(1.25–3.19) 

<0.01* 1.76 

(1.10–2.82) 

0.02* 

Late serving group 

(Grade 4–6) 

95.6% 

(65/68) 

50.3% 

(76/151) 

2.39 

(1.51–3.77) 

<0.01* 2.17 

(1.37–3.43) 

<0.01* 

Adjusted for chicken rice, steel dispenser water, filtered water, and meal service timing. RR: risk ratio. CI: confidence interval. 

 

Environmental Study 

Groundwater served as the school’s primary water 

source. Drinking water passed through a reverse 

osmosis system and an ultraviolet (UV) sterilizer, 

although the UV unit had been nonfunctional for two 

weeks and maintenance was suboptimal. Water used 

in the kitchen came from a separate line with ceramic 

filtration. Soap was not available at handwashing 

stations in the kitchen or nearby toilets. Students did 

not clean their food trays thoroughly after meals;  
 

visible food residues and moisture were often left on 

the trays. After use, trays were placed in a single stack 

while still wet, without adequate drying or 

sanitization, and were later reused for the next meal. 

There was no separation between cutting boards and 

knives used for raw meat and vegetables, presenting a 

risk for cross-contamination. The school had only two 

food handlers, each with over 20 years of experience, 

but neither had received formal food safety training 

(Figure 2). 

 

Figure 2. Layout of the canteen and water supply system at School A, Hua Taphan District, Amnat Charoen Province, Thailand 
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Raw chicken meat was pre-chopped at the supplier 

before delivery to the school. No cold storage was 

available at the school; therefore, ingredients were 

used on the same day of delivery, and cooking began 

immediately upon arrival in the morning. 

On 11 February, the chicken rice lunch was prepared 

as follows. Food handler 1 rinsed raw chicken prior to 

cooking and later handled cooked chicken during 

portioning and serving. Food handler 2 prepared rice 

using grains stored in the kitchen. The rice was rinsed 

three times using water from the ceramic-filtered 

supply, then cooked in the chicken broth using a rice 

cooker. After cooking, the rice was left in the 

unplugged cooker for approximately one hour. 

At 09:00 AM, final food assembly was performed. With 

gloves on, food handler 1 portioned the chicken onto 

individual trays, and food handler 2 scooped the rice. 

Teachers assisted with distribution. Preschoolers were 

served at approximately 10:30 AM, followed by grades 

1–3 around 11:00 AM, and grades 4–6 around 11:30 AM. 

Multiplex PCR detected no pathogens in water, ice, or 

kitchen tools such as knives, cutting boards, and 

trays. The drinking-water system showed no 

contamination by the A.11 test. Coliforms were 

detected in 70% (7/10) of surface and equipment 

samples, including food trays, spoons, plates, a water 

tap, one food handler’s hand, and the handwashing 

sink in the girls’ restroom. Several water sampling 

points around the school showed residual chlorine 

levels of <0.2 ppm, including outlets near Shop 1, 

Shop 2, the handwashing and dishwashing sinks, and 

the drinking water dispenser. 

Laboratory Study 

A total of 14 rectal swabs and stool samples were 

collected, including 12 from symptomatic cases and 

two from asymptomatic food handlers. Multiplex PCR 

detected at least one gastrointestinal pathogen in 

92.9% of samples, and norovirus detected in 71.4% of 

the samples (Table 2). Food handler 1 tested positive 

for norovirus. 

Table 2. Laboratory test results of rectal swab and stool samples from cases and food handlers, Hua Taphan District,  

Amnat Charoen Province, Thailand, February 2025 

Pathogen Cases (n=12) 

n (%) 

Food handlers (n=2) 

n (%) 

Total (n=14) 

n (%) 

Any pathogen (PCR) 11 (91.7) 2 (100.0) 13 (92.9) 

Norovirus 9 (75.0) 1 (50.0) 10 (71.4) 

Astrovirus 3 (25.0) - 3 (21.4) 

P. shigelloides 2 (16.7) 1 (50.0) 3 (21.4) 

Sapovirus 1 (8.3) - 1 (7.1) 

Aeromonas spp. 1 (8.3) - 1 (7.1) 

EPEC 1 (8.3) - 1 (7.1) 

EAEC (culture) 1 (8.3) 1 (50.0) 2 (14.3) 

PCR: polymerase chain reaction, EPEC: enteropathogenic Escherichia coli., EAEC: enteroaggregative Escherichia coli. 

 

Action Taken  

On 17 Feb 2025, after confirming norovirus in an 

asymptomatic food handler, the school was advised to 

immediately exclude the affected individual from food 

preparation. Hua Taphan Hospital provided risk 

communication and handwashing education to staff 

and students, while the investigation team reinforced 

essential hygiene practices and avoiding prolonged 

room-temperature holding of cooked food. The tray-

drying method was improved by spreading trays under 

sunlight to reduce moisture. Chlorine was added to the 

school’s water system to maintain residual chlorine 

levels at 0.5–1 ppm during the outbreak, with a plan 

to return to the routine maintenance level of 0.3–0.5 

ppm once the situation was controlled. 

 

Discussion 

This study confirmed a norovirus outbreak among 

students and staff at the school, with epidemiologic 

and laboratory evidence indicating that the chicken 

rice served on 11 February, was the most likely vehicle, 

contaminated during preparation by an asymptomatic 

food handler infected with norovirus.  

The identification of an infected, but asymptomatic 

handler was a critical finding. Norovirus is highly 

contagious, requiring a very low infectious dose (<100 

viral particles) to cause illness.15 Asymptomatic 

infection is common, with studies estimating that 

approximately 30% of norovirus infections present 

without symptoms.16 Asymptomatic individuals can 

shed the virus in viral loads comparable to 

symptomatic cases and for up to 3–4 weeks.17 
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The observed timing of symptoms was consistent with 

the incubation period of norovirus, which ranges from 

12 to 48 hours with a median of 33 hours.18 A trailing 

distribution of cases from 14–18 February suggests 

subsequent secondary person-to-person transmission, 

a pattern commonly observed in school norovirus 

outbreaks given the virus’s high transmissibility and 

environmental persistence.19 The outbreak was 

characterized by upper gastrointestinal symptoms, 

particularly nausea and vomiting, a pattern typical of 

norovirus infection and distinct from the diarrhea-

predominant presentation more commonly seen in 

bacterial foodborne illnesses.20 

The chicken rice meal served on 11 February, was the 

most plausible primary source of infection, supported by 

a strong epidemiologic association and a clear biological 

link to food handler 1, who tested positive for norovirus. 

This handler performed several high-risk tasks, 

including rinsing raw chicken, handling cooked chicken, 

and serving cooked food items. Given this workflow, 

post-cooking contamination of the chicken rice was 

highly likely. A graded increase in risk was observed 

across the meal-service schedule, with students served 

later experiencing higher illness rates. Because 

norovirus does not multiply in food, this pattern is 

consistent with progressive contamination during the 

serving process, likely due to increasing viral transfer 

from food handler 1 as meal distribution progressed.21 

Although norovirus was not detected in the water 

supply, extensive coliform contamination on 70% of 

sampled surfaces—including food trays, utensils, and 

the hands of a food handler—indicated substantial 

lapses in hygiene.22 The school’s water and sanitation 

systems were also compromised: the UV disinfection 

unit was non-functional, and residual chlorine levels 

were consistently below recommended standards.23 In 

the absence of soap at handwashing stations, effective 

hand hygiene was not possible, increasing the 

likelihood that viral particles remained on the hands 

of an infected handler.24 The practice of stacking trays 

while still wet further promoted cross-contamination, 

as moisture facilitates the persistence and transfer of 

enteric pathogens.25 Collectively, these environmental 

deficiencies created conditions in which contamination 

introduced by a single infected food handler could 

spread widely, highlighting the need for reliable 

sanitation infrastructure alongside appropriate food-

handler management. 

Limitations 

This investigation faced several limitations. Most 

cases were young children, which may have affected 

the accuracy of symptoms and food history reporting. 

To improve data quality, information was also obtained 

from parents and teachers. Recall bias was possible 

due to the retrospective nature of questionnaires, 

though data collection occurred promptly after the 

outbreak to minimize this issue. Detection of norovirus 

in a food handler occurred after illness onset, limiting 

confirmation of their role in transmission, but the 

epidemiological evidence and known potential for 

asymptomatic shedding support their involvement. 

Whole genome sequencing was not available to confirm 

genetic links between cases, although consistent 

clinical and laboratory findings suggest a common 

pathogen. Environmental samples were collected after 

cleaning, although before chlorination. Norovirus was 

not detected in water, or kitchen-surface samples, 

possibly because cleaning reduced its presence, 

although widespread coliform contamination still 

indicated poor environmental hygiene.  

Recommendations 

Teachers should reinforce proper student hygiene, 

particularly handwashing with soap, which was not 

available at the school’s handwashing stations during 

the investigation. Kitchen practices should be 

improved by separating utensils for raw and cooked 

foods, ensuring trays are thoroughly washed and dried 

before reuse, and enforcing glove use when handling 

ready-to-eat items. Routine food-safety training and 

supervision should be coordinated by local health 

authorities in collaboration with the school 

administration, with the hospital providing technical 

support during outbreak response. The school should 

also repair and maintain its water treatment system, 

including restoring UV disinfection, performing 

regular reverse osmosis system maintenance, and 

maintaining residual chlorine at recommended levels. 

Conclusion  

A foodborne norovirus outbreak occurred at a school in 

Hua Taphan District, Amnat Charoen Province, 

Thailand, most likely caused by contaminated chicken 

rice, with subsequent secondary person-to-person 

transmission. Poor sanitation conditions may have 

further facilitated transmission. Recommendations 

focused on improving food-handling practices, 

strengthening hand hygiene infrastructure, and 

ensuring regular maintenance of the school’s water 

treatment system to prevent future outbreaks. 
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