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Abstract

Maintaining proper sanitation and behavior of food handlers is crucial in determining the quality of food.
In addition, the presence of Escherichia coliindicates food contamination, which can lead to foodborne
iliness. Therefore, this study aimed to analyze the role of sanitation hygiene and food handlers'
behavior on the occurrence of Escherichia coli contamination in food served to children at Elementary
Schools and Madrasah Ibtidaiyah (Ml). In this study, an analytical survey method with a cross-sectional
design was employed. The population consisted of 78 individuals involved in selling children's food
during the January 2023 period. The sample consisted of 43 food vendors who were selected using
a purposive sampling. The inclusion criteria were respondents who sell food in Elementary Schools
and M, and the exclusion criteria were those who sell covered or packaged food. Data were collected
through observation sheets and interviews, and data analysis involved both univariate and bivariate
methods, using the Chi-Square test. The results showed that 31 respondents (72.1%) adhered to sanitary
hygiene requirements, 33 respondents (76.7%) fulfilled the criteria for food handlers’ behavior, and 9
respondents (20.9%) had their food contaminated with Escherichia coli. There is a relationship between
sanitation hygiene and Escherichia coli contamination in children's food in Elementary Schools and
MI (p-value = 0.00). Additionally, a correlation was observed between food handlers' behavior and
Escherichia coli contamination in food served at both types of schools (p-value = 0.00). These results
emphasized the importance of street food vendors consistently prioritizing and implementing proper
food sanitation, hygiene and healthy practices. This method was crucial to prevent Escherichia coli
contamination and ensure the safety of the food served to children.
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INTRODUCTION

Food and drink are essential for humans
because they are basic survival needs. The
nutritional content of these items, encompassing
protein, carbohydrates, fats, vitamins, and
minerals, is vital, and their composition should be
devoid of harmful components.! It is important to
note that food is a medium for the proliferation of
microbes which can cause health problems when
consumed by humans.?

The overarching goal of food sanitation
is to ensure the safety of food and safeguard
consumers' health.! Maintaining high standards of
food hygiene and sanitation will also produce good
quality food.? Street food refers to readily available
food items sold by vendors in open-air settings,
typically on streets or other public areas.* School
Children's Food Food (PJAS) is known as fast food,
available in the school environment, and routinely
consumed by school children.®

Escherichia coliis one of the main species
of gram-negative bacteria. In general, these
bacteria are known to exist usually in the digestive
tract of humans and animals. The presence of
Escherichia coliin water or food is highly correlated
with the discovery of disease germs (pathogens)
in food.®

The presence of this bacteria can be
indicative of noisy sanitation practices due to its
potential transmission through hand-to-mouth
contact or passive transfer through various
consumables such as food, water, milk, and related
products. Consumption of Escherichia coli, found
in food or drink can lead to ailments such as
cholera, dysentery, gastroenteritis, diarrhea, and
other digestive tract diseases.’

According to the study conducted by
Ristoyo et al., Escherichia coli contamination
was identified in about 15 out of 30 samples
(50%). The result showed that there was a
relationship between sanitary hygiene behavior
and contamination of Escherichia coli on food
with sauce in Elementary School.® Another study
conducted by Dwi Apriany et al. also showed
the presence of Escherichia coli in dogger ice in
about 8 samples (80%) out of 10. In conclusion,
there is a significant relationship between vendors
sanitation practices and food contamination by
Escherichia coli.t

In a preliminary investigation involving 14
samples, 5 were found to be contaminated with
Escherichia coli. These types of food are dogger
ice, milk ice, chocolate ice, fried food, and fried
noodles. The results of observations regarding
hygiene and sanitation and the behavior of food
handlers found that food hygiene and sanitation
were still lacking. This could be observed from
vendors directly serving the buyer or holding
food after holding money, smoking, scratching
limbs without using tools (food tongs or spoons),
without washing hands first, and without using
gloves. Therefore, this study aimed to analyze the
effect of sanitation hygiene and food handlers'
behavior with Escherichia coli in children's food
in Elementary Schools.

MATERIALS AND METHODS

This is an analytical survey study with a
Cross-Sectional design, and the population was all
78 children's food vendors in Elementary Schools
and Madrasah Ibtidaiyah (Ml). The sample size
consisted of 43 street vendors, selected through
purposive sampling method. The inclusion
criteria included respondents who sell food in
Elementary Schools and MI and are willing to
become respondents. The exclusion criteria were
respondents who sell covered or wrapped food.

The measurement of the bacterial
content of Escherichia coli was carried out in the
laboratory. The data analysis techniques used
included univariate analysis as well as bivariate
analysis. The statistical test used is Pearson Chi-
Square.

As shown in Table 1, it can be seen that
out of the 43 respondents with sanitary hygiene
who met the requirements, most of respondents,
namely 31 respondents (72.1%), and those who
did not meet the conditions were a small portion
of the respondents, 12 respondents (27.9%).
The behavior of food handlers who met the
requirements of the majority of respondents,
namely 33 respondents (76.7%), and those
who did not meet the conditions were a small
portion of the respondents, 10 respondents
(23.3%). Concerning the contamination status of
Escherichia coli in foods, 9 respondents (20.9%)
had contaminated food, while the majority—34
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Table 1. Distribution sanitation hygiene frequency,
behavior of food handlers, and Escherichia coli
contamination in food (n=43)

Hygiene Sanitation Frequency Percentage (%)

Fulfill Condition 31 72,1
No Fulfil condition 12 27,9
Behavior of Food

Handlers

Fulfill Condition 33 76.7 %
No Fulfil Condition 10 233%
E. coli Contamination

No Contaminated 34 79.1%
Contaminated 9 20.9 %
Total 43 100.0 %

respondents (79.1%)—had food that was not
contaminated.

As shown in Table 2, these results
highlighted that among food intended for school
children that adhered to the defined sanitary
hygiene criteria, no bacterial presence was
observed in 100% of 31 respondents. However,
in food that did not meet the hygiene criteria,
bacteria were detected in a larger portion (75%) of
12 respondents. The statistical analysis indicated
a significant result, with a p-value of 0.000.

The results showed that the behavior
of food handlers in school children's food that
met the requirements did not find 100% bacteria
in 33 respondents. However, among food that
did not meet the behavior criteria, a substantial
portion—90%—of the 10 respondents had
detectable bacterial presence. The associated
p-value for this analysis was also 0.00.

DISCUSSION

This study shows a relationship between
sanitary hygiene and the contamination of
Escherichia coli in children's food (p-value =
0.00). The results were in line with the results
of the investigation by Ristoyo et al., which
showed a relationship between two variables,
namely sanitation hygiene with the existence
of Escherichia coli on savory food in Elementary
School with p-value =0.023.8 The investigation by
Dwi et al. also stated that there was a relationship
between food sanitation hygiene and the existence
of Escherichia Coli, the dogger ice vendors

obtained p-value = 0,002.1 There is a significant
relationship between hygiene and sanitation
of cooking utensils with food contamination by
Escherichia coli.®

This study showed that among
respondents who maintained sanitary hygiene
practices, the majority 31 showed no detection of
bacteria. However, respondents not meeting the
sanitation criteria had a higher bacterial presence,
with 75% of them exhibiting such contamination.
Analysis of observations conducted among
children's food vendors in Elementary Schools and
MI unveiled factors influencing poor sanitation
hygiene. These factors encompassed handlers
not wearing clean clothes when handling food,
handlers' having dirty hands and long nails, cooked
food stored openly, and handling food without
employing utensils or gloves. These practices
contribute to the potential increase of Escherichia
coli contamination in food. Subsequently, there
was a strong relationship between kitchen
equipment and microbial quality.*

The application of sanitary hygiene should
be carried out in the entire process, both in the
selection of raw materials used for the processing
and serving stage, including food handlers and the
processing environment.!

Based on observations in the field, it
was found that 6 hawker vendors wore less clean
clothes while handling food at trading locations
in Elementary School environment. The use of
clean work clothing is important in ensuring
food processing remains sanitary and hygienic by
preventing the accumulation of dust or dirt that
could inadvertently lead to food contamination.*?
This study also highlighted additional factors such
as handlers with dirty hands, long fingernails, and
those who handled food without using tongs or
gloves were identified as contributing elements.
These results align with the observations made by
Sakdiyah, which stated that most food handlers
did not use tongs or gloves when taking finished/
cooked food. The act of touching with hands
is a primary source of food contamination.*?
Microorganisms attached to the hands will
move into the food and multiply, specifically in
prepared food. Diseases that arise when a person
consumes food or drink can be caused by several
factors, including the presence of disease-causing
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Table 2. Relationships hygiene sanitation and behavior of food handlers with Escherichia coli contamination in

food (n=43)
Hygiene Sanitation Escherichia coli Contamination P-value
No There is There is Amount
n % n % n %
Fulfill Condition 31 100 0 0 31 100 0.00
No Fulfill Condition 3 25 9 75 12 100
Total 34 79,1 9 20,9 43 100.0
Behavior of Food Handlers
Fulfill Condition 33 100 0 0 33 100 0.00
No Fulfill Condition 1 10 9 90 10 100
Total 34 79,1 9 20,9 43 100

agents during food processing.”® The presence of
Escherichia coli microorganisms in street vendors'
food shows the level of ignorance of food handlers
toward hygienic sanitation practices.**

The presence of Escherichia coli in water
or food serves as an indicator of contamination,
rendering it a microbiological marker for water
and food safety. The stipulated permissible count
for Escherichia coli in processed food is zero per
gram of food sample. The presence of Escherichia
coli in water or food is highly correlated with
the incidence of diseases such as mild to severe
diarrhea or food poisoning.'* The principle of food
and drink sanitation hygiene is controlling the four
factors of food health, namely places or buildings,
equipment, people, and food ingredients.*®

Based on the theory and several other
studies that align with this study, it can be
concluded that sanitary hygiene greatly influences
Escherichia coli contamination on food. The
application of poor sanitation hygiene affects the
quality of street food. To minimize contamination,
Escherichia coli in street food vendors are always
promoted to apply food sanitation hygiene to
maintain food safety.

This study showed a connection between
food handlers' behavior and Escherichia coli
contamination of children's food (p-value = 0.00).
The results are in line with the results of Ristoyo
et al., which stated that there is a relationship
between the behavior of food and the presence
of Escherichia coli on savory food in Elementary
School with p-value = 0.003.% In line with the

investigation by Dwi, Apriyani et al. also stated
that there is a relationship between the behavior
of food handlers and the presence of Escherichia
coli on dogger ice with p-value = 0.002.}

Based on the results, it was found that
a significant portion of respondents adhering to
proper food handling practices did not encounter
100% bacterial presence, with a total of 31
individuals falling into this category. However,
among respondents exhibiting inadequate food
handling behaviors, the majority, comprising 9
individuals (75%), reported bacterial presence
(75%). This study's observation on poor food
handling behavior showed that 9 respondents
failed to wash their hands before and after
handling food, while 4 individuals stored finished/
cooked food in open containers, and an additional
4 used rings or jewelry.

Health behavior entails individuals’
reactions to illness-related stimuli, food, drink, and
the environment.'” In the context of food handling,
hygiene behavior is one of the most critical factors.
The hygiene behavior of vendors greatly influences
the presence of microbes in food.*® The lower
the food handlers’ ability to practice hygiene, the
greater the possibility that the food handled will
be contaminated.*

Storing cooked food in open containers
also affects the survival of Escherichia coli on
food. The act of storing finished/cooked food in
uncovered containers contributes to a twofold
increase in Escherichia coli contamination.?
The use of any form of jewelry is prohibited
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for food handlers due to the potential risk of
contamination.*® Food handlers play an essential
role in protecting the food consumed from
contamination caused by lousy food handlers'
behavior.’® Escherichia coli is opportunistic germ
commonly found in the human large intestine
as normal flora. This bacteria can cause primary
intestine infections, such as diarrhea in children,
and its ability to cause disease in body tissues
outside the intestine.?® The lack of proper hand
hygiene among handlers correlates with hand
contamination, with 55.6% of fecal coliforms found
on handlers' hands.*

To mitigate the risk of Escherichia coli-
related food contamination, proper training
for food handlers is important9 This study
underscores the substantial influence of behavior
on Escherichia coli contamination in children's
food, emphasizing the importance of consistent
adoption of healthy practices, particularly in terms
of behavior (personal hygiene) in handling food.

CONCLUSION

In conclusion, hygiene and sanitation
for street food met the requirements of 31
respondents (72.1%), and 12 respondents (27.9%)
did not meet the criteria. The behavior of food
handlers who met the requirements were 33
respondents (76.7%) and those who did not meet
the standards were 10 respondents (23.3%). Food
with Escherichia coli contamination was reported
by 9 respondents (20.9%) and those without
was reported by 34 respondents (79.1%). There
was a significant relationship between sanitation
hygiene and Escherichia coli contamination on
food (p-value = 0.00), and there was a substantial
relationship between the behavior of food
handlers and Escherichia coli contamination on
food (p-value = 0,00). Street food vendors should
consistently implement and improve sanitary
hygiene and good behavior when handling food
to reduce Escherichia coli contamination in street
food sold. Subsequently, health workers were
more intensive in conducting counseling, fostering
and supervising hygiene and sanitation, as well as
the behavior of food handlers for food vendors
selling children's food at school.

ACKNOWLEDGMENTS

The authors would like to thank Regional
Health Laboratory of Cirebon Regency, West Java,
Indonesia, for their support.

CONFLICT OF INTEREST
The authors declare that there is no
conflict of interest.

AUTHORS' CONTRIBUTION

CH designs research procedures, HE and
Sl collect data, IK processes data, S analyzes and
interprets data, NTW and AHD write manuscripts,
and IH reviews manuscripts. All authors read and
approved the final manuscript for publication.

FUNDING

This study was supported by the College
of Health Sciences Cirebon through Internal
Institutional Grant Number: 152/LP3M-STIKes-
Cirebon/XI1/2022.

DATA AVAILABILITY
All datasets generated or analyzed during
this study are included in the manuscript.

ETHICS STATEMENT

This study was approved by the
Committee Health Research Mahardika College
of Health Sciences, West Java, Indonesia, with
Ethical Clearance number: No.001/KEPK.STIKMA/
11/2023.

REFERENCES

1. Apriany D, Siregar SD, Girsang E. Hubungan Sanitasi
dan Personal Higiene dengan Kandungan E-Coli
pada Penjual Es Doger di Kecamatan Medan Amplas
[Relationship Sanitation and Personal Hygiene with The
Escherichia coli Bacteria in Doger Ice in Medan Amplas
District]. Jurnal Kesehatan Global. 2019;2(2):103-109.
https://doi.org/10.33085/jkg.v2i2.4264

2. Dwi Rahmayani R, Melviana Simatupang M. Analisis
Pengaruh Higiene Penjamah Dan Sanitasi Makanan
Terhadap Kontaminasi E. Coli Pada Jajanan Sekolah
[Analysis of the influence of Handler Hygiene and Food
Sanitation on E. Coli Contamination in School Snacks].
Jurnal Kesehatan Masyarakat. 2019;3. http://ejournal.
urindo.ac.id/index.php/jukmas

3. Syah D, Ghaisani M, Sparringa RA, Sri Palupi N. Roots
of Problem of Food Consumed by School Children'
Safety: Case Study on Meatball, Snack, and Noodle.
Jurnal Mutu Pangan. 2015;2:18-25.

Journal of Pure and Applied Microbiology 2102

www.microbiologyjournal.org



Herawati et al | J Pure Appl Microbiol. 2023;17(4):2098-2103. https://doi.org/10.22207/JPAM.17.4.05

10.

11.

12.

T. Prasetyo Hadi Atmoko. Peningkatan Higiene
Sanitasi Sebagai Upaya Menjaga Kualitas Makanan
dan Kepuasan Pelanggan di Rumah Makan Dhamar
Plaembang [Improving Sanitation Hygiene as an Effort
to Maintain Food Quality and Customer Satisfaction at
the Dhamar Plaembang Restaurant]. Jurnal Khasanah
lImu. 2017;8:1-9.

Winatasari D. Formalin dalam jajan anak sekolah sesuai
dengan kajian Undang-Undang Kesehatan dan Pangan
[Formalin in school children's snacks is in accordance
with the review of the Health and Food Law]. JIKA .
2023;50-57.

Diana AZ, Triyanta T, Wartini. The Relationship of Food
Handlers Hygiene and Sanitation With Escherichia coli
Bacterial Contamination in Snacks Around Sukoharjo
State 2 Junior High School. Jurnal lImu Kesehatan
Masyarakat Berkala. 2019;1:32-39. https://doi.
org/10.32585/jikemb.v2i1.814

Katon MR, et al. Analisis Pendugaan Bakteri Escherichia
coli pada Kerang Hijau (Perna Viridis) di Morosari,
Demak [Estimation Analysis of Escherichia coli Bacteria
in Green Mussels (Perna Viridis) in Morosari, Demak].
Journal of Maquares. 2020;9:40-46. https://doi.
org/10.14710/marj.v9i1.27758

Triyantoro B, et al. Hubungan hygiene dan sanitasi
dengan kontaminasi Escherichia coli pada jajanan
bersaus di Pendidikan Sekolah Dasar Se-Wialyah Desa
Watuagung Kecamatan Tambak Kabupaten Banyumas
Tahun 2016 [The relationship between hygiene and
sanitation with Escherichia coli contamination in sauced
snacks in elementary schools throughout Watuagung
Village, Tambak District, Banyumas Regency, 2016].
Jurnal Kesehatan Lingkungan. 2017;35:278-396.
https://doi.org/10.31983/keslingmas.v35i4.3102
Djaja IM, Puteri AR, Wispriyono B. Escherichia coli's
contaminated food from Faculty Canteen in University
X, Jakarta. J Pure Appl Microbiol. 2018;12:223-227.
https://doi.org/10.22207/IPAM.12.1.28

Lee JH. An investigation of factors that influence
hygiene practices at a small daycare center. J Food
Prot. 2018;81:158-164. https://doi.org/10.4315/0362-
028X.JFP-17-163

Dewi SM, Anggraeni DL. Studi penerapan good
manufacturing practices (GMP) pada produksi manisan
pala [Study of the application of good manufacturing
practices (GMP) in the production of candied nutmeg].
Jurnal Sosial Dan Sains. 2022;2:532-537. https://doi.
org/10.59188/jurnalsosains.v2i4.386

Wulandari S, et al. Higiene dan sanitasi serta
kualitas bakteriologis Damiu di sekitar Universitas
Negeri Semarang [Hygiene and sanitation as well as
bacteriological quality of Damiu around Semarang
State University.]. Unnes Journal Of Public Health.
2015;4:8-15.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ningsih R. Penyuluhan Hygiene Sanitasi Makanan dan
Minuman, Serta Kulaitas Makanan Ynag dijajakan
Pedagang di Lingkungan SDN Kota Samarinda
[Counseling on Hygiene, Sanitation of Food and Drinks,
and the Quality of Food Sold by Traders in the SDN
Environment of Samarinda City]. Jurnal Kesehatan
Masyarakat. 2014;10:64-72.

Lues JFR, Rasephei MR, Venter P, Theron MM.
Assessing food safety and associated food
handling practices in street food vending. Int J
Environ Health Res. 2006;16:319-328. https://doi.
org/10.1080/09603120600869141

Puji Lestari D, Hanani YD. Hubungan Higiene Penjamah
dengan Keberadaan Bakteri Escherichia coli Pada
Minuman Jus Buah di Tembalang The Relationship
Between Food Handler Hygiene and The Existance
of Escherichia coli on Fruit Juice Beverages in
Tembalang [The Relationship Between Food Handler
Hygiene and The Existance of Escherichia coli on Fruit
Juice Beverages in Tembalang]. Jurnal Kesehatan
Lingkungan Indonesia. 2015;14.

Adelia Kesumastuti, Marniati, Darmawan, Safrizal.
Penerapan Hygiene Sanitasi Makanan Jajanan pada
Pedagang Kaki Lima di MTSN 3 dan SDN 14 Aceh Barat
[Implementation of Snack Food Hygiene Sanitation for
Street Vendors at MTSN 3 and SDN 14 Aceh Barat].
Jurnal Kesehatan Masyarakat. 2023;7:340-348.
Obella z, Adliyani N. Pengaruh Perilaku Individu
terhadap Hidup Sehat [The Influence of Individual
Behavior on Healthy Living]. Jurnal Majority.
2015;4:109-114.

Roza Mulyani. Pengetahuan, Sikap dan Perilaku Higiene
Pengolah Makanan [Knowledge, Attitudes and Hygiene
Behavior of Food Processors]. Jurnal Keperawatan X.
2014:6-12.

Hasriany, E. Analisis protolol kesehatan terhadap
kesehatan keselamatan kerja penjamah makanan pada
masa pandemi di Kawasan Tuk Tuk Siadong [Analysis
of health protocols regarding the occupational health
and safety of food handlers during the pandemic in
the Tuk Tuk Siadong Area]. Jurnal llmiah Akomodasi
Agung IX. 2022:47-60.

Lutfiah Fitriani, MTM. Uji daya hambat ekstrak serai
wangi (Cymbopogon nardus (L) Rendl) Terhadap
Pertumbuhan Bakteri Escherichia coli ATCC 25922
[Test of the inhibitory power of citronella extract
(Cymbopogon nardus (L) Rendl) on the growth
of Escherichia coli ATCC 25922 bacterial. Jurnal
Medika Malahayati. 2021;5:192-197. https://doi.
org/10.33024/jmm.v5i3.5113

Campos AKC, et al. Assessment of personal hygiene
and practices of food handlers in municipal public
schools of Natal, Brazil. Food Control. 2009;20:807-
810. https://doi.org/10.1016/j.foodcont.2008.10.010

Journal of Pure and Applied Microbiology

2103

www.microbiologyjournal.org



