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Abstract 

Indonesian Food and Drug Supervisory Agency (BPOM) estimates that over 20 million 

incidences of poisoning occur yearly in Indonesia. In 2019, food poisoning was the cause of 

17 out of 154 poisoning incidents in Medan.  This study aims to picturize food safety practice 

among food handlers at culinary merchants. Using a descriptive, cross-sectional study, a total 

of 52 samples were given a survey with a total of 35 questions regarding characteristic of 

samples, food safety knowledge, food management attitude, and food management practice. 

The data collected were 73,1 % the food-handlers had average knowledge level of food safety, 

92.3% had a good attitude in food management, 53,8% had average level of food management 

practice, and 51.9% had a good behavior in food management.  There are still chances for cross 

contamination to occurs. In order to ensure the safety of sold products, food handling training 

and rules should be prioritized and advocated. 
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Introduction 

Unsafe food causes up to 200 diseases ranging from diarrhea to cancer (WHO, 2020). The 

WHO estimated that it causes 600 million morbidities and 240 thousand mortalities every year. 

In the United States alone, foodborne diseases are responsible for 76 million illnesses, 325.000 

in-hospital patients, and 5.000 deaths (Kadariya et al., 2014). In Indonesia, the Food and Drug 

Supervisory Agency (BPOM) estimated that over 20 million incidences of poisoning occur 

annually (BPOM RI, 2020). Furthermore, according to a systematic review of 175 papers on 

exceptional cases of food poisoning in Indonesia from 2000 to 2015, 82 incidents (46.9%) 

originated from home cooking. Catering services were responsible for 33 occurrences (18.9%), 

while street food was responsible for 32 (18.3%). The rest were caused by non-home industry 

food, industrial food for the household, Islamic boarding school kitchens, and refugee camps 

(Arisanti, 2018). In 2019, food poisoning was the cause of 17 out of 154 poisoning incidents in 

Medan (BPOM Medan, 2020) 

Food poisoning symptoms range from minor and temporary, such as nausea, vomiting, and 

malaise, to life-threatening such as renal failure, paralysis, and nervous system and brain 
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dysfunction (Chlebicz, 2018). Foodborne disease can be classified as either an infection or 

intoxication. When live microbes are ingested, they thrive in the human body, which causes 

food-borne diseases. In addition, when microbial or naturally occurring toxins are eaten in 

contaminated foods, they produce intoxication. A group of illnesses associated with eating 

foods contaminated with chemical poisons or microbes are referred to as food poisoning 

(Gibney et al., 2009). 

There are several factors that increase the incidence of foodborne disease. The microbial factors 

include the type, strain, and the number of pathogens eaten. Host factors include young or old 

age (<5 years old or > 50 – 60 years old), pregnancy, in-hospital care, co-infection, antibiotic 

usage, high serum iron, decrease in liver/ kidney function, alcohol, duplicating specific human 

antigen determinant, removal of part of the stomach or the intestines, immunodeficiency, stress, 

and poor hygiene. Food-related factors include nutritional deficiency either due to defects in 

nutritional absorption or unavailability of adequate food supply, antacid usage, 

overconsumption of water, or pathogen-containing fatty food. Furthermore, the other factors 

are geographic (WHO, 2002). 

Thirty-one foodborne threats which caused 32 diseases were included in the worldwide 

estimates, with 11 diarrheal disease agents (1 virus, 7 bacteria, 3 protozoa), 7 invasive 

infectious disease agents (1 virus, 5 bacteria, 1 protozoon), 10 helminths, and 3 chemicals. The 

most common causes of food poisoning include diarrheal disease agents, particularly norovirus 

and Campylobacter spp. These agents caused 230,000 deaths, particularly non-typhoidal 

Salmonella enterica. Salmonella Typhi, Taenia solium, hepatitis A virus, and aflatoxin were 

also prominent causes of foodborne mortalities (WHO, 2015). Food contamination also occurs 

as a result of pollutants in the air, water, and soil, such as hazardous metals, polychlorinated 

biphenyls (PCBs), and dioxins. Other chemical dangers, such as naturally occurring toxicants, 

may occur at any time during the production, harvesting, processing, or preparation of food 

(WHO, 2013). This study aimed to determine the picture of culinary merchant worker’s food 

safety practices 

Methods 

This is a descriptive, cross-sectional study. A survey was carried out to ascertain information 

on the safety practices of food merchant workers. The type of data collected was primary and 

included the characteristic of samples, food safety knowledge, food management attitude, and 

food management action. This data was obtained by answering questions via a validated 

questionnaire. Furthermore, questions on food safety knowledge and food management action 

were adopted and modified from Angolo study (Angolo, 2011). The reliability of these 

questions was tested with the value of Cronbach’s alpha 0.747 and 0.718 consecutively. 

Questions on food management attitude were also adopted and modified from Augustin study 

with the value of Cronbach’s alpha 0.968 (Augustin, 2014). 

There were 15 multiple choice questions on food safety knowledge with each containing 4 

choices (0 = false, 1 = true). Subsequently, there were 10 questions on food management 

attitude (1 = agree, 0 = disagree). Lastly, there were 10 questions on food management action 

using a 5-point Likert scale (4 = always, 3 = often, 2 = sometimes, 1 = rarely, 0 = never). 

The survey and consent were printed and distributed to respondents in July 2021. This survey 

was designed to take 10 to 15 minutes to complete. Samples were recruited (n = 51) with 

consecutive sampling methods and calculated using Slovin’s formula. This study was 

conducted in one of the food cafeterias in Medan.  
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Data were analyzed using IBM SPSS Statistics software. Furthermore, variables were assessed 

univariately and the descriptive data were reported as actual counts and the percentage of 

respondents 

Results and Discussion 

Characteristic of Respondent 

Table 1. Characteristic of food handlers in Medan, Indonesia 

Characteristics of Respondents 

Gender Frequency (person(s)) Percentage (%) 

Male 13 25 

Female 39 75 

Total 52 100 

Age   

6 – 11 0 0 

12 – 16 1 1.9 

17 – 25 25 48.1 

26 – 35 11 21.2 

36 – 45 10 19.2 

46 – 55 3 5.8 

56 – 65 2 3.8 

66 – 100 0 0 

Total 52 100 

Education   

Elementary school 1 1.9 

Junior high school 2 3.8 

Senior high school 41 78.8 

College 8 15.4 

Total 52 100 

Information sources   

Books/ Magazines 5 9.6 

Friends 21 40.4 

TV 8 15.4 

Formal education 11 21.1 

Internet 4 7.7 

Other 3 5.8 

Total 52 100 

Type of merchandise   

Rice 17 32.7 

Noodle 11 21.2 

Snack 24 46.2 

Total 52 100 

Respondents were required to fill in their identities such as gender, age, education, and 

information source. Table 1 shows the characteristics of respondents. The majority of the 
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respondents were female 75% (39/52). Most studies have reported a higher proportion of 

female involvement in food handling (Ncube et al., 2020, Akabanda et al., 2017). In this study, 

the age of all respondents ranged between 16 to 65 years old with the majority from late 

adolescent (17 years old to 25 years old). The majority of the respondents’ last formal education 

was senior high school 78.8% (41/52). Friends, formal education, and television were the 

primary food-management sources for most respondents 76.9% (40/52) with the majority from 

friends 40.4% (21/52). 

Food Safety Knowledge 

Table 2. Assessment of food safety knowledge of food handlers in Medan, Indonesia 

Questions 

Frequency 

Correct 

(number of 

item) 

Percentage 

(%) 

Wrong 

(number of 

item) 

Percentage 

(%) 

Where do the risks for 

food contamination 

exist? 

26 50 26 50 

How is the condition of 

food with enough 

bacterial contamination 

to cause foodborne 

illness in susceptible 

persons? 

11 21.2 41 78.8 

Which one of the 

following is safe for 

food? 

46 88.5 6 11.5 

Where should thawing 

raw meat be stored? 
19 36.5 33 63.5 

Under what conditions 

should food storage be? 
51 98.1 1 1.9 

Which one can lower 

the quality of food? 
36 69.2 16 30.8 

How should hands be 

washed when 

contaminated? 

25 48.1 27 51.9 

What is the basic 

procedure for cleaning 

utensils and other 

kitchen equipment? 

17 32.7 35 67.3 

Which practice is the 

most likely to result in 

foodborne illness? 

37 71.2 15 28.8 

Which food is good for 

health? 
49 95.2 3 5.8 

What is the next step 

after serving food? 
46 88.5 6 11.5 
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How should utensils be 

placed before and after 

serving food? 

51 98.1 1 1.9 

According to circular of 

the Minister of Trade of 

the Republic of 

Indonesia, what is the 

maximum customer 

capacity in the new 

normal era? 

28 53.8 24 46.2 

What personal 

protective equipment 

should restaurant staff, 

managers, and waiters 

wear during the 

pandemic? 

35 67.3 17 32.7 

What is the body 

temperature of visitors 

who are allowed to enter 

the restaurant area? 

43 82.7 9 17.3 

Table 3. Analysis of food safety knowledge of food handlers in Medan, Indonesia 

Level of knowledge Frequency (person(s) Percentage (%) 

Good 6 11.5 

Average 38 73.1 

Below Average 8 15.4 

Total 52 100 

In this study, the food-handlers (73.1%) had average knowledge of food safety. This 

corresponds with Aminah & Hidayah (2004) where the majority of samples had average 

knowledge (Aminah & Hidayah, 2006). The majority of respondents know how utensils should 

be handled before and after serving food (98.1% correct answers), the ideal condition of how 

food storage should be (98.1% correct answers), and which food is healthy (95.2% correct 

answers). Furthermore, cross-contamination may occur at any phase of food processing. For 

example, a bacterial transfer occurs not only "from meat to knife," but also "from knife to 

cutting surfaces." Cross-contamination is also believed to be linked to contaminated equipment 

and inadequate sanitation procedures (National Institute for Public Health and the Environment, 

2020). The average cross-contamination rate of ready-to-eat food from hands and kitchen 

utensils is 2.9% to 27.5%. However, the percentages of chicken legs and fillets transferred to 

hands (2.9% and 3.8%, respectively), poultry fillets transferred to the cutting board and knife 

(1.1 %), and chicken legs transferred to the dish (1.1 %) were significantly lower (0.3 %) 

(Cardoso et al., 2021).  

Since 2020, Indonesia government has published a lot of regulations related to COVID-19. This 

study shows that 82.7% of the respondents know the temperature requirement for customers 

which are allowed to enter restaurant areas. Therefore, the socialization of this new regulation 

was a success. 
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Food Safety Attitude 

Table 4. Assessment of food management attitude of food handlers in Medan, Indonesia 

No Statement 

Frequency 

Agree (person (s) 
Percentage 

(%) 

Disagree 

(person (s) 
Percentage (%) 

1 

Food processors 

should wash their 

hands with soap 

before cooking. 

52 100 0 0 

2 

Food processors are 

allowed to smoke 

while cooking. 

1 1.9 51 98.1 

3 

The processor must 

use clean water that 

meets the drinking 

water requirements 

for cooking. 

51 98.1 1 1.9 

4 

Food handlers should 

wash dishes with 

soap and running 

water. 

52 100 0 0 

5 

Food processors must 

separate raw foods 

from cooked foods. 

50 96.2 2 3.8 

6 

Food handlers should 

cover finished food 

with clean, protective 

covers (serving 

hoods, pot lids, etc.). 

50 96.2 2 3.8 

7 

The handler 

repeatedly heats the 

processed green 

vegetables (spinach, 

kangkong, etc.). 

10 19.2 42 80.8 

8 

Food processors must 

choose good, clean 

food ingredients. 

52 100 0 0 

9 

Food handlers must 

provide adequate 

waste disposal sites. 

52 100 0 0 

10 

Food handlers must 

maintain the 

cleanliness of their 

shop. 

52 100 0 0 

 

 



42 
Copyright © 2022, Journal of Asian Multicultural Research for Medical and Health Science Study, 

Under the license CC BY-SA 4.0 

 

Table 5. Analysis of food management attitude of food handlers in Medan, Indonesia 

Level of Attitude Frequency (person (s) Percentage (%) 

Good 48 92.3 

Average 4 7.7 

Below Average 0 0 

Total 52 100 

Table 5 showed that the majority of the respondents have a good food management attitude. 

This corresponds with (Aspiani & Rustiawan, 2020) which discovered that the majority of 

samples have a good food management attitude. Furthermore, food handlers are aware of the 

importance of personal hygiene. Hand washing is critical in preventing hazardous bacteria from 

spreading from people's hands to their food. The biggest risk factor contributing to foodborne 

disease caused by food handlers has been identified as contact with bare hands and failing to 

wash adequately (Todd et al., 2007). A study by Lee detected Salmonella on the hands of about 

half of the participating food handlers. These handlers may be asymptomatic carriers for 

transmission, as Salmonella can remain in a carrier state up to 300 days after infection (Lee et 

al., 2017).  This situation eventually increases the risk of food poisoning. 

The results showed that food-handlers were aware of cross-contamination. This correlates with 

the knowledge of the respondents. Cross-contamination with Salmonella occurs in household 

kitchens when the same cooking equipment (particularly cutting boards) is used for raw and 

cooked pork preparation, even if they are washed in between. However, when a separate cutting 

board and knife were used to prepare raw and cooked pork, no cross-contamination was 

detected (Dang-Xuan, 2018). 

Food Safety Practice 

Table 6. Assessment of food management practice of food handlers in Medan, Indonesia 

No Statement 

Frequency 

Alw

ays 

(pers

on(s)

) 

Perc

enta

ge 

(%) 

Ofte

n 

(pers

on(s)

) 

Perc

enta

ge 

(%) 

So

meti

mes 

(per

son(

s)) 

Perc

enta

ge 

(%) 

Rar

ely 

(per

son(

s)) 

Perc

enta

ge 

(%) 

Nev

er 

(per

son(

s)) 

Perc

enta

ge 

(%) 

1 

Before preparing 

or handling food, 

I wash hands with 

soap and warm 

water. 

34 65.4 12 23.1 4 7.7 2 3.8 0 0 

2 

If I have a cut or 

sore on my hand, 

I cover it before 

preparing food. 

33 63.5 12 23.1 4 7.7 2 3.8 1 1.9 

3 

I was a plate used 

for raw meat, 

poultry, or 

seafood before 

putting cooked 

33 63.5 17 32.7 2 3.8 0 0 0 0 
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food on the plate 

or I use a clean 

plate. 

4 

I use the same 

cutting board 

when preparing 

raw meats, 

poultry, sea foods 

and vegetables. 

16 30.8 8 15.4 8 15.4 5 9.6 15 28.8 

5 

I put frozen meat 

and poultry on the 

counter in the 

morning so that it 

will be thawed 

and ready to cook 

in the evening. 

11 21.2 9 17.3 10 19.2 9 17.3 13 25 

6 
I store my eggs at 

room temperature. 
16 30.8 11 21.2 10 19.2 5 9.6 10 19.2 

7 

I use hot, soapy 

water to clean my 

countertops after 

preparing food. 

17 32.7 13 25 18 34.6 0 0 4 7.7 

8 

I use a 

thermometer to 

determine the 

temperature of the 

refrigerator. 

7 13.5 7 13.5 12 23.1 6 11.5 20 38.5 

9 

I throw away 

refrigerated 

leftovers after 3-4 

days 

23 44.2 12 23.1 7 13.5 3 5.8 7 13.5 

10 

When buying 

food, I check the 

“sell by” and “use 

by” dates. 

39 75 10 19.2 2 3.8 1 1.9 0 0 

Table 7. Analysis of food management practice of food handlers in Medan, Indonesia 

Level of practice Frequency (person(s)) Percentage (%) 

Good 17 32.7 

Average 28 53.8 

Below Average 7 13.5 

Total 52 100 

Table 7 showed that the majority of respondents have an average level of practice. This agrees 

with (Rahmayani, 2018) which observed that the majority of samples have average food 

management practices. 

The lack of use of a thermometer to monitor refrigerator temperature as well as the thawing of 

frozen meat is an unsatisfactory practice in this study. Due to food handlers' lack of 

understanding about the 'danger zone,' or the optimal temperature for the rapid growth of germs 
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in food, these practices are still below average. Furthermore, when compared to 4 °C for lettuce, 

the estimated maximum growth rate (max) of presumptive Aeromonas spp. was approximately 

2 times higher at 8 °C and 3 times higher at 12°C (Umotoni et al., 2020). In another study, it 

was observed that Morganella morganii concentration in M. morganii-inoculated tuna after 10 

days at 37°C and 25°C was higher than that stored at 4°C (Ahmed, 2019).  

From the food management attitude analysis, it was observed that food handlers are quite aware 

of cross-contamination. This can also be seen since there has been an improvement from 

previous study (Lubis et al., 2018) that is the number of handwashing before and after food-

handling act from 25% of respondents to 65.4% of respondents. However, in practice, the usage 

of a single cutting board is still ubiquitous. The probability of obtaining Campylobacter 

infection was favorably connected to raw chicken preparation before salad preparation, and 

negatively related to handwashing and cutting board washing after raw chicken preparation. 

This information should be taken into account when creating public campaigns to promote 

better food hygiene practices. These practices include emphasizing the usage of separate cutting 

boards or the washing of cutting boards, as well as the significance of not processing raw meat 

before producing ready-to-eat items (Mylius et al., 2008). 

Food Management Behavior 

Table 8. Analysis of food management behavior of food handlers in Medan, Indonesia 

Behavior Frequency (person(s)) Percentage (%) 

Good 27 51,9 

Bad 25 48,1 

Total 52 100 

Table 8 shows that the food management behavior of the majority of food handlers is good at 

51.9% (27/52). However almost half of the respondents have bad food management behavior. 

To improve the safety of food sold, food handler training should be a priority. Other regulations 

and methods to improve food safety behavior should also be promoted 

Conclusion 

This study showed that the level of food management among food handlers is good. However, 

there are still chances for cross-contamination to occur. To ensure the safety of food sold, food 

handling training and rules should be prioritized and advocated. 
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