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Abstract. On January 25, 2024, the Gunungkidul District Health Office was
notified that three elementary school students fell ill after consuming snacks
sold near the school. A team from Semanu II Health Center, in collaboration
with the Gunungkidul District Health Office and Field Epidemiology Training
Program Universitas Gadjah Mada residents, conducted an epidemiological
investigation. This investigation aimed to identify the sources, risk factors,
assess its extent, and provide suggestions for outbreak management. An active
case-finding investigation was conducted, followed by a retrospective cohort
study. Cases were individuals with one or more symptoms like nausea,
vomiting, stomach pain, dizziness, chills, shortness of breath, and sore throat
after consuming snacks sold near the school on January 25, 2024. In-depth
interviews with structured questionnaires were used for data collection. Food
handlers' hygiene practices were observed, and food samples were tested at a
health laboratory. A statistical analysis using chi-square and log-binomial
regression was performed to measure the association in this study. 102
individuals were interviewed, 12 were considered cases. Most cases were in
males (66.67%), aged 5 to 11 (66.67%), primarily third-grade students (50%),
and a common symptom was nausea (100.00%). The epidemic curve had a
common source, with incubation periods varying from 30 minutes to 14 hours.
The median incubation period was 1 hour, while the average was 2 hours 23
minutes. The "Egg Macaroni" was associated with higher illness risk in this
outbreak (aRR=14.5; 95% CI=1.7 - 21.1). Biological pathogens were detected
in lab tests. Factors like poor hygiene practices, improper storage, reheating,
and cross-contamination posed risks. The conclusion is that a foodborne
outbreak at elementary school occurred in Gunungkidul District on January 25,
2024, and was caused by Bacillus cereus and mold/yeast. Implementation of
healthy canteens in the school environment and increased education to improve
food safety supervision is recommended.
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1 Introduction

Foodborne is a significant public health issue and often causes high morbidity and mortality in
many countries [1]. Globally, the World Health Organization (WHO) estimates that 600 million
people experience illness from consuming contaminated food each year, with mortality reaching
420 thousand people per year [2]. This problem occurs due to consuming food contaminated by
bacteria, viruses, parasites, chemicals, or harmful physical substances [3,4]. The impacts are not
only related to the health of the affected individuals, but can also cause significant economic and
social losses [5]. Food contamination can occur at various stages, from raw material
preparation to food delivery [6,7]. Factors such as hygienic practices during food processing and
serving, as well as personal hygiene before eating, can increase the risk of contamination [8,9].

According to Indonesia Minister of Health Regulation Number 2 Year 2013, Foodborne
involves two or more people who become ill with the same or similar symptoms after
consuming food, and through epidemiological analysis, the food is confirmed as the source of
infection is categorized as an outbreak [10]. Outbreaks require a rapid and coordinated response
from multiple agencies including health authorities, to identify, isolate and control the source of
disease transmission or contamination [11]. This rapid response is critical to minimize the
public health impact, reduce the risk of further spread, and ensure effective protection of the
affected population [12].

In Indonesia, foodborne outbreaks have become an important issue [13]. Based on reports
from The Indonesian Food and Drug Authority (BPOM) in 2022 through the SPIMKER (Sistem
Pelaporan Informasi Masyarakat Keracunan) application, there were 72 foodborne outbreaks
with the number of exposed individuals reaching 5,505 people, with 2,788 people experienced
symptoms of illness (attack rate 50.64%). In addition, there were 5 reported cases of death due
to foodborne disease (case fatality rate 0.18%). Foodborne outbreaks occurred in 26 provinces
with the highest number of reports coming from Central Java with 9 reports (12.50%), followed
by West Nusa Tenggara with 7 reports (9.72%), and East Java with 5 reports (6.94%). Most
cases of foodborne outbreaks originated from household cooking (34.72%), followed by
catering services (31.94%) and snacks (23.61%). The three main places where foodborne
outbreaks most often occurred were in residences with 29 incidents (40.28%), elementary
schools with 18 incidents (25.00%), and open places with 7 incidents (9.72%).

On January 25, 2024, the Gunungkidul District Health Office received a report from the
Semanu II Community Health Center about suspected foodborne diseases involving three
elementary school students. These students experienced symptoms of dizziness, nausea,
vomiting, and sore throat after consuming snacks around the school. This incident indicates a
potential outbreak of foodborne. In response to the potential outbreak of foodborne diseases, an
epidemiological investigation conducted by The Rapid Response Team from Semanu II
Community Health Center together with the Gunungkidul District Health Office and Field
Epidemiology Training Program Universitas Gadjah Mada residents. The epidemiological
investigation aims to identify the sources, risk factors and to assess its extent of foodborne
diseases in elementary schools in Gunungkidul District to provide recommendations to prevent
the occurrence of similar outbreak in the future.

2 Methods

2.1 Epidemiological investigation

An active case-finding investigation was conducted, followed by a retrospective cohort study.
Cases were individuals presenting one or more symptoms such as nausea, vomiting, stomach



BIO Web of Conferences 132, 03001 (2024) https://doi.org/10.1051/bioconf/202413203001
12" UGM Public Health Symposium

pain, dizziness, chills, shortness of breath, and sore throat after consuming snacks around the
school at the Elementary School on January 25, 2024. Data was collected through interviews
with all students using a standardized questionnaire. The data were then analyzed to evaluate
the spatial, temporal, and individual relationships among the at-risk population who had
consumed snacks around the school.

2.2 Environmental investigation

An environmental investigation was conducted by conducting interviews and direct observation
of the environment in two homes of food vendors or food handlers who sold snacks on the same
day as the incident notification was received. The status of hygiene and sanitation in food
processing was evaluated. The investigation team also conducted a Hazard Analysis Critical
Control Point (HACCP) of the snack production process to identify possible causes related to
factors that may have contributed to the foodborne incident.

2.3 Laboratory investigation

Leftover food obtained from students and snacks from the vendors involved were collected and
sent to the Yogyakarta Provincial Health Laboratory and Calibration Center for further
investigation. Eight samples were collected, including leftover seasoned egg macaroni,
macaroni, fresh egg macaroni, siomai, rolled egg, packaged seasoning powder, chili sauce, and
soy sauce. The samples were analyzed for biological and chemical agents to determine their
food safety.

2.4 Data analysis

Descriptive analysis was performed considering factors such as individuals, time, and location,
using statistical methods such as percentages and the calculation of Attack rates (ARs).
Epidemic curves were created by dividing time into daily steps, with intervals corresponding to
half of the average incubation period. Statistical analysis involved chi-square test and
log-binomial regression methods to obtain Relative Risk (RR) values along with 95%
confidence intervals (CIs) to identify food products that may be the cause of this event.

3 Results and Discussion

The investigation of 102 students revealed that 12 students experienced one or more symptoms
such as dizziness, nausea, vomiting, abdominal pain, chills, shortness of breath, or sore throat
after consuming snacks that were sold around the elementary school on January 25, 2024.
Based on Table 1, the highest attack rate for the disease was observed in male students, reaching
14.0%. In addition, the highest attack rate also occurred in students aged 6-10 years (11.9%), as
well as in grade 3 students with an attack rate of 28.6%.
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Table 1. Characteristics of cases

. . Population at risk, (N=102) | Cases (N=12) | Attack Rate
Characteristics n(%) n(%) (%)
Gender

Male 57 (55.9) 8 (66.7) 14.0
Female 45 (44.1) 4(33.3) 8.9
Age
6—10 67 (65.7) 8 (66.7) 11.9
> 10 35 (34.3) 4(33.3) 11.4
Elementary
school grade
1 19 (18.6) 0(0.0) 0.0
2 16 (15.7) 2 (16.7) 12.5
3 21 (20.6) 6 (50.0) 28.6
4 13 (12.7) 0(0.0) 0.0
5 18 (17.6) 3(25.0) 16.7
6 15 (14.7) 1(8.3) 6.7
Table 2. Distribution of cases based on symptoms
Cases
Symptoms Total Percentages
N=12 (%)
Nausea 12 100.00
Vomiting 11 91.67
Stomach pain 5 41.67
Sore throat 2 16.67
Dizziness 1 8.33
Chills 1 8.33
Shortness of breath 1 8.33

All cases presenting with at least one symptom, with most common symptoms (Table 2)
were nausea (100.00%), followed by vomiting (91.67%), and stomach pain (41.67%). Based on
the epidemiological curve in Figure 1 for this foodborne incidence, it is known that food
handlers prepared egg macaroni and siomai started cooking on January 23, 2024 at 8:00 PM
local time, and began selling their products in the morning on January 24, 2024 at 6:30 AM
local time. The time interval between the start of cooking and the start of sales was
approximately 10.5 hours. Elementary school students first consumed snacks around the school
on January 24, 2024 at 7:30 AM, with the last meal at 8:00 AM. The time interval between the
start of sales and the consumption by students was approximately 1.5 hours. Symptoms first
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appeared on January 25, 2024 at 8:30 AM, and the last symptoms were recorded at 10:00 PM,
peaking between 8:31 AM and 9:00 AM. The incubation period from food consumption to
symptom onset varied, with a minimum of 30 minutes and a maximum of 14 hours. The median
incubation period was approximately 1 hour, and the average incubation period was
approximately 2 hours and 23 minutes. The epidemiological curve shows a "common source"
pattern indicates that the observed cases of the disease originate from a single or centralized
source within a specific time frame.

Epidemic Curve of Suspected Food Poisoning Cases in January 2024
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Fig. 1. Epidemic curve
Tabel 3. Food-specific attack rates of subjects
. Didn't eat food
Ate food item .
Food item ARR RR aRR
items . AR | . AR 95% CI) 95% CI)
ill | Total ill | Total
(%) (%)
Egg 8.1°% 14.5*
.17 15 46.7 | 5 87 5.8 8.1
macaroni (2.9-22.6) (1.7-21.1)
. . 3.1% 2.7
Siomai 4 14 286 | 8 88 9.1 3.1 (1.1-9.1) 0.9-10.9)
Roll .
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*p-value < 0.05
AR, attack rate; ARR, attack rate ratio; RR, risk ratio; aRR, adjusted risk ratio

Based on Table 3, it is known that the egg macaroni food type has the highest Attack Rate
Ratio (ARR), which is 8.12, and is also statistically significant in relation to the incidence of
food poisoning in elementary schools in Gunungkidul District (aRR= 14.46; 95% CI:
1.72-21.11). This means that egg macaroni consumption is 8.12 times more likely to cause food
poisoning compared to other foods.

Environmental studies were conducted through interviews and observations in the vicinity of
a house where vendors of egg macaroni and siomai operate. The kitchen used for preparing egg
macaroni still has a dirt floor, while the siomai vendor's kitchen has a concrete floor. The toilet
located between both vendors is less than 2 meters away from the kitchen. There are no
livestock pens near the kitchen area between the two vendors.
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Food processing for the egg macaroni vendor began on January 24, 2024, at 8:00 PM by
boiling noodles and preparing a mixture of egg and flour batter. The boiled noodles were
drained in a tray to cool down. Once cooled, the noodles were stored in a jar in the refrigerator,
while the egg-flour batter was placed in a bottle formerly used for mineral water and also stored
in the refrigerator. On the morning of January 25, 2024, at 5:30 AM, the vendor started
preparing the cart by arranging the boiled noodles and placing condiments such as sweet corn,
grilled corn, sauce, and soy sauce in seasoning containers. At 6:30 AM, the vendor began
selling around with a motorized cart. The vendor reported that on that day, the merchandise was
in good condition as usual, with no unusual occurrences regarding the boiled noodles, egg-flour
batter, or seasonings.

Fig. 2. Vendor of egg macaroni

Food processing for the siomai vendor began on January 25, 2024, at 3:00 AM by making
siomai filled with egg. The dough was made using bulk flour and boiled well water. The
egg-filled siomai was fried as usual using fresh oil. During siomai preparation, the vendor did
not use gloves but had washed their hands beforehand without using soap. Once cooked, siomai
was placed in a steamer for selling around. Condiments such as sauce and soy sauce were also
placed in sauce bottles. At 07:00 AM, the siomai vendor started selling their products.
According to the siomai vendor, all raw materials including flour, eggs, and sauce were in good
condition.

Food samples were collected by the The Rapid Response Team from Semanu II Community
Health Center on Thursday, January 25, 2024 at 15.00 WIB (on the same day). The laboratory
examination results were issued by the Yogyakarta Health and Calibration Laboratory Center
and were obtained by the surveillance officer of the Gunungkidul District Health Office on
February 13, 2024. February 13, 2024. The laboratory test results for biological agents (Table 4)
on the submitted samples indicated multiple contaminations, showing more than one type of
biological contaminant. Egg macaroni, siomai, and rolled eggs are eaten in various ways,
including with soy sauce, chili sauce, and seasoning powder. All of these have been shown in
laboratory tests, and most food contains Bacillus cereus and mold/yeast. However, the chemical
examination (Table 5) of all samples did not detect contamination by chemical agents such as
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arsenic, phosphorus, and cyanide. This indicates that the samples were free from chemical
contamination, which is regularly monitored for potential consumer health risks.

Tabel 4. Laboratory test results of biological agents in food samples

Sample items Result
Leftover seasoned egg macaroni Pseudomonas sp., Bacillus cereus
Original macaroni Staphylococcus aureus, Bacillus cereus,
Fresh egg macaroni Bacillus cereus, Mold/yeast
Siomai Mold/yeast
Rolled egg Bacillus cereus
Packaged seasoning powder Mold/yeast
Chili sauce Bacillus cereus, Mold/yeast
Soy sauce Mold/yeast, Bacillus cereus

Tabel 5. Laboratory test results of chemical agents in food samples

Result
Sample items

Arsenic Phosphorus Cyanide
Leftover seasoned egg macaroni Negative Negative Negative
Original macaroni Negative Negative Negative
Fresh egg macaroni Negative Negative Negative
Siomai Negative Negative Negative
Rolled egg Negative Negative Negative
Packaged seasoning powder Negative Negative Negative
Chili sauce Negative Negative Negative
Soy sauce Negative Negative Negative

Based on these symptoms, the highest aRR food agent and compared to the pathogens
confirmed by laboratory testing, the suspected agents causing the illness are Bacillus cereus and
mold/yeast. This is reinforced by the incubation period and also the food ingredients used in
making these snacks.
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Bacillus cereus and mold/yeast were frequent causes of foodborne outbreaks, was identified as
the pathogen responsible for the foodborne outbreak investigated at an elementary school in
Gunungkidul. The suspected source of contamination was egg macaroni from a vendor who
sells food near the school. The pathogens were found in samples of leftover macaroni, other
types of macaroni, and the seasoning sauce/powder used for the macaroni.

Macaroni is made from wheat flour and water. Wheat flour which is high in carbohydrates
and sugar [14]. Where in cases of foodborne diseases caused by Bacillus cereus it usually
occurs in rice, pasta, potatoes, and other starchy foods [15-17]. In addition, the incubation
period of these pathogens causes symptoms ranging from 30 minutes - 5 hours [16].
Meanwhile, in the case of illness caused by mold/yeast, the incident generally occurs in food
made from rice, wheat, or other ingredients that contain carbohydrates or sugar as a growth
medium, with the incubation period of food poisoning caused by these pathogens ranges from
30 minutes - 2 hours [18].

Based on the results of an investigation into suspected food poisoning at an elementary
school in Gunungkidul, it was discovered that cases generally experienced symptoms of nausea,
vomiting and stomach ache. These symptoms indicate acute gastroenteritis that occurs in the
upper gastrointestinal tract [19-21]. Acute gastroenteritis is usually caused by a viral, bacterial,
or parasitic infection that affects the digestive tract [20]. Based on these symptoms, the highest
aRR food agent and compared to the pathogens confirmed by laboratory testing, the suspected
agents causing the illness are Bacillus cereus and mold/yeast. This is reinforced by the
incubation period and also the food ingredients used in making these snacks.

Bacillus cereus is a Gram-positive, rod-shaped, facultative aerobic bacterium found in
various environments, including soil, dust, and food [15-17]. This bacterium is well known as a
cause of food poisoning, which can occur in two forms: emetic form (vomiting) and enteritis
form (diarrhea) [16]. In the emetic form, poisoning is caused by cereulide toxin produced by
bacteria in food. In contrast, in the enteritis form, poisoning is caused by enterotoxins produced
by bacteria in the intestine after contaminated food is consumed [17]. Mold/yeast is a type of
fungus that can cause illness if it grows in food materials. Some types of mold/yeast produce
harmful mycotoxins, such as aflatoxins, that can cause poisoning. Mold/yeast can grow 8 hours
after cooking at a temperature range between 5°C - 37°C [18].

Bacillus cereus cross-contamination occurs when this bacteria spreads from one source to
other foods or surfaces, increasing the risk of food poisoning [16]. Meanwhile, mold/yeast
contamination occurs when food that has been cooked is left in an open space and eventually
contaminated with spores [22]. This can occur in various ways, such as using cookware that is
not properly washed after contact with contaminated food or through work surfaces that are not
properly cleaned after preparing raw food [8]. Unwashed hands after handling contaminated
food can also spread bacteria, as can storing food at inappropriate temperatures, allowing
Bacillus cereus and mold/yeast to grow and spread to other foods stored nearby [17].

Prevention of cross-contamination by pathogens is a key step in maintaining food safety
[8,23]. This includes strict hygiene practices, such as washing cookware with hot water and
soap after using it on contaminated or raw food. Kitchen work surfaces should be cleaned
regularly with disinfectant to remove food debris and prevent the spread of pathogens [23].
Additionally, handwashing behavior with soap and running water before and after handling food
is important, especially when moving from raw to cooked or ready-to-eat foods [23,24]. Ensure
food is stored at a safe temperature; Hot foods should be kept hot (above 60°C) and cold foods
cold (below 4°C) during storage and transport. In addition, separating raw foods from cooked or
ready-to-eat foods is also necessary to reduce the risk of cross-contamination [8].

Snacks sold around schools by snack vendors are often not guaranteed to be clean and do not
meet health standards [23,25,26]. Many traders do not pay attention to hygienic aspects of food
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processing, from the raw materials used to the way it is served [23]. As a result, the food
consumed by students can be contaminated by bacteria, viruses, other pathogens, or dangerous
chemicals which can cause foodborne diseases. Apart from hygiene factors, lack of supervision
from schools and parents also contributes to the frequent cases of food poisoning in elementary
schools [27-29]. Many parents do not know the types of snacks their children consume at
school, and schools often do not have a strict monitoring system for snack vendors around the
school environment [27]. As a result, students are free to buy and consume snacks that may not
be safe for their health. This is exacerbated by the lack of education regarding the importance of
choosing healthy and safe food [29].

Therefore, it is important to increase strict supervision regarding food safety in schools by
establishing healthy canteens and enforcing a ban on students from snacking carelessly outside
the school environment [28,29]. Parents also have an important role in raising awareness about
the types of safe snacks for their children [27]. It is hoped that they will pay more attention to
choosing healthy and guaranteed clean food. On the other hand, related agencies need to
intensify education and supervision efforts towards mobile food vendors[30]. This includes
improving knowledge of good food safety practices and supervising food processing processes
to ensure they comply with applicable health standards. By implementing these steps, it is
hoped that we can create a safer and healthier school environment to support children's growth
and development and prevent future food poisoning incidents.

The study was limited by recall bias, as young students may have difficulty accurately
remembering their food consumption and the specific timing of their meals. Furthermore, the
absence of human samples, such as vomit, precluded further analysis during the investigation.

4 Conclusion

There was a foodborne outbreak in Gunungkidul District on January 25, 2024, caused by double
contamination of Bacillus cereus and Mold/yeast. Regulation and public health programs to
promote healthy canteens in the school environment are urgently recommended to improve food
safety supervision and increase knowledge about safe food for students, parents, and teachers.
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