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Abstract: Every year, diseases caused by contaminated food and water have caused the death of up to 2 million people, 

especially amongst children. However, some challenges prevent food handlers from adhering to proper food handling practices. 

Thus, this cross-sectional study, conducted from September 2024 to February 2025, aims to identify the levels of knowledge, 

attitude, and practice (KAP) among food handlers at food premises licensed by local authorities in the Central Business District 

(CBD) area of Kota Kinabalu. A total of 351 food handlers from restaurants were surveyed through a descriptive quantitative 

questionnaire, and the data were analysed using SPSS version 30.0 software. The result demonstrates that the food handlers 

have a good level of knowledge (4.41±0.49), a very positive attitude (4.58±0.44), and a very good level of practice (4.58±0.43) in 

food safety. The food handlers have very good practices of preparing food on the table and not on the floor (4.73±0.45), while the 

lowest score, but still of a good level, was about food handlers' understanding that taking anti-typhoid injections is intended to 

prevent typhoid fever (4.25±0.78). Demographic factors such as age, education, salary, training, and work experience influence 

the KAP of food handlers. A positive association between knowledge and attitude (rp = 0.75, p < 0.01), knowledge and practice 

(rp = 0.57, p < 0.01), and practice and attitude (rp = 0.60, p < 0.01). This is an indicator for policymakers to review and improve 

law enforcement, as well as provide guidance to food premises operators in planning selective food safety training based on the 

KAPs of CBD area food handlers. 
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Introduction 
 

Food is vital for human health and a necessity in 

everyone's daily life, as it provides energy and 

maintains human bodily functions. However, food 

contamination is a major public health concern, as 

foods can be contaminated by microorganisms 

(bacteria, viruses, parasites, and fungi), chemical 

contaminants (pesticides, heavy metals, and 

additives), allergens, and other substances at any 

stage from production to consumption that have 

detrimental effects on human health, known as 

foodborne disease (Delahoy et al., 2023; Gelen et 

al., 2024). Food handlers' behaviour significantly 

influences food contamination risks, stemming 

from various improper practices such as improper 

holding times and temperatures, lack of food 

storage facilities, inadequate cooking or thawing, 

cross-contamination, insufficient cooking, poor 

personal hygiene, food from unsafe sources, and 

particularly handwashing and touch-based events 

(Kirchner et al., 2023). Even though food 

contamination can occur at any point in the 

production chain, food handlers seem to be a major 

source of food contamination that can lead to 

disease outbreaks (Engdaw et al., 2023). Hence, 

food handlers could also play a significant role in 

ensuring food hygiene (Errico et al., 2022). The 

knowledge and attitude of food handlers play an 

important role in defining their food safety 

practices. Improper practices during the 

preparation of food and unhygienic conditions in 

food preparation areas may cause outbreaks of 

food-borne diseases (Azanaw et al., 2022). 
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Previously, researchers have analysed food safety 

knowledge, attitudes, and practices (KAP) of food 

handlers to assess the prevailing conditions of food 

safety in selected regions (Afifah et al., 2020). 

Various studies have also associated the 

knowledge, attitude, and practices of food handlers 

with their demographic characteristics, such as age, 

gender, and level of education (Rupok et al., 2024; 

Nasir & Ezzaddin, 2025). 

The Food Act 1983 and food regulations on food 

premises in Malaysia are overseen by the Ministry 

of Health Malaysia, and the Local Authority for the 

Kota Kinabalu area, overseen by the Kota Kinabalu 

City Council (DBKK), is responsible for 

implementing food safety standards and bylaws in 

the district and conducting restaurant inspections 

to ensure that they comply with the set standards. 

According to the registration list provided by 

DBKK, there are 593 registered restaurants in the 

CBD area, and anti-typhoid vaccination and food 

handler training are mandatory, where each food 

handler must undertake a basic food safety 

training programme to qualify as a food handler. 

In Kota Kinabalu, official statistics on foodborne 

outbreaks are limited due to the lack of 

surveillance and reporting systems, especially in 

the CBD area. In Kota Kinabalu, the food poisoning 

situation is still under control. Referring to data on 

food poisoning incidents at the Sabah State Health 

Department Regional Office (JKNS, 2023), there has 

been a decrease in poisoning incidents over the 5 

years from 2019 to 2023. However, foodborne 

illnesses remain a major public health concern, as 

cases are still being reported. To address the issue 

of poor hygiene conditions and their possible 

consequences, this study assessed the KAP of food 

handlers and their association with 

sociodemographic characteristics in restaurants in 

the CBD area, Kota Kinabalu. This study is 

important to investigate the KAP of food handlers 

in the CBD, which potentially poses a risk of 

foodborne illness. 

 

Materials And Methods 

 

Study Design 

This quantitative study is a cross-sectional study 

that aims to assess the level of knowledge, 

attitudes, and practices of food handlers regarding 

food safety. Next, determine if there is a 

relationship between those variables and the 

impact of sociodemographic characteristics on KAP 

by collecting data through a questionnaire during a 

six-month survey from September to February 

2025. The sampling technique used was stratified 

random sampling due to the classification of local 

authorities according to the hygiene grade of food 

establishments. A total of 300 out of 536 restaurants 

and small-scale eateries were visited and agreed to 

participate in the study.  

 

Study Area and Sample Size 

The survey was conducted in the city centre of 

Kota Kinabalu. It is known as the Business Center 

District (CBD). Almost 2836 food handlers were 

working at the food establishment in the CBD. The 

sample size was calculated using the Slovin 

formula, and a total of 351 respondents were 

involved in this study. A total of 300 out of 536 

small-scale restaurants and eateries were selected 

randomly from the registration list provided by the 

City Hall of Kota Kinabalu. 

The research was primarily based on a cross-

sectional survey and conducted from September 

2024 to February 2025 of food handlers (n=351) by 

using stratified random sampling due to the local 

authority classification of food establishment 

cleanliness grade. A total of 300 out of 536 small-

scale restaurants and eateries in the CBD were 

visited and agreed to participate in the study. Male 

respondents recorded 50.10% (176 people), while 

female respondents were 49.90% (175 people), and 

the sample calculation was done using Slovin’s 

formula. The data collected in the structured self-

reported questionnaire form, which has been 

divided into 4 parts, including the profile, 

knowledge, attitude, and practices of food 

handlers, was analysed using statistical techniques 

for the evaluation of food safety KAP scores. The 

reliability of the food safety knowledge 

questionnaire was evaluated by conducting a pilot-

scale study on 35 food handlers.  Then the 

questionnaire was modified based on the reliability 

test results. The mean scores of KAP were 

calculated and subjected to a Pearson correlation 

test to determine the strength and significance of 
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the correlation between knowledge with attitude, 

knowledge with practices, and attitude with 

practices of participants. Furthermore, the 

association of demographic characteristics of food 

handlers with their food safety KAP attributes was 

studied by multiple regression. 

 

Inclusion and Exclusion Criteria 

The inclusion criteria are food handlers aged 18 

years and above who work at restaurants in the 

CBD of Kota Kinabalu. Those respondents must be 

able to communicate in the local language, 

"Melayu", or English. Meanwhile, eligible food 

handlers were randomly selected and briefed on 

the objectives of the study and the contents of the 

questionnaires. The assurance that their identities 

would be kept anonymous. The exclusion criteria 

were employees who did not have direct contact 

with the food and those who refused to be 

respondents. 

 

Questionnaire Design and Pilot Study 

The structured questionnaire was designed to 

assess food handlers' KAP regarding food safety. 

The questionnaire includes ten questions about 

socio-demographics and twelve questions that 

assess knowledge, attitudes, and practices. The 

questionnaire employs a five-point Likert scale for 

scoring. For the knowledge section, the responses 

were "very unknowledgeable", "somewhat 

knowledgeable", "knowledgeable", "very 

knowledgeable", or "don't know" to reduce the 

likelihood of participants selecting answers by 

chance. The Likert scale ranges from 1 for "very 

unknowledgeable" to 5 for "very knowledgeable". 

The response of the attitude section scoring labels 

being “strongly disagree”, “disagree”, 

“undecided”, “agree”, and “strongly agree”, and 

the practice section scoring labels being “never”, 

“not often”, “sometimes”, “most of the time”, and 

“always”. The last section of the questionnaire is 

for an assessment of factors that influence food 

handlers to adopt good practices. The response of 

the section scoring labels was “strongly disagree”, 

“disagree”, “undecided”, “agree”, and “strongly 

agree”. The final average score for these four 

sections ranges from the lowest at 1 to the highest 

at 5.  

The questionnaire was piloted by 35 food 

handlers, and the Cronbach’s alpha values were 

0.90, 0.92, 0.86, and 0.95 in knowledge, attitude, 

practice, and factors influencing food handlers' 

good practice, respectively, indicating the stability 

and reliability of the questionnaire. For samples of 

25–40 per group, the observed alpha should be at 

least 0.75 to have reasonable confidence that the 

population value is at least 0.70. The questionnaire 

was modified to improve clarity and was 

translated into Malay and English. 

 

Data Analysis 

A statistical analysis was conducted using SPSS 

software version 30.0. Descriptive statistics were 

used to summarize the demographic factors and 

knowledge, attitudes, practices, and factors that 

influenced the good practice of the respondents. To 

assess the statistical correlation in average KAP 

scores with respect to sociodemographic 

characteristics, the Pearson correlation and linear 

regression tests were employed due to the normal 

distribution of data. 

 

 

Results And Discussion 

 

Result-1 Status of Knowledge, Attitude, and 

Practices of Food Handlers 
 

Table 1: Mean Score Of Knowledge, Attitude, And Practices Of 

Food Handlers 

 

Status Mean Score Interpretation 

Knowledge 4.41±0.49 Good 

Attitude 4.58±0.44 Very Positive 

Practices 4.58±0.43 Very Good 

 

Table 1 as referred, descriptive data analysis 

shows that the overall level of 'knowledge' of food 

handlers towards food safety in the CBD area is 

good with an average score of 4.41±0.49 where they 

understand and know the obligation to wear clean 

clothes when handling food with the highest 

average score of 4.58±0.52 followed by the lowest 

score of 4.25±0.78 but still within the good category 

range, namely knowing that anti-typhoid injections 

are to prevent typhoid fever. In line with the 

'attitude' of food handlers, it was also positive with 
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an average score of 4.58±0.46, making the attitude 

of washing hands cleanly after leaving the toilet 

the highest score of 4.64±0.48, while the item with 

the lowest score but still in a positive attitude was 

taking anti-typhoid injections is important to 

maintain food safety, which was 4.51±0.58. The 

results of the food handlers 'practices also show 

that food handling practices are also good, with an 

overall average score of 4.58±0.43, and the practice 

that received the highest score was that food 

handlers complied with preparing food on the 

table and not on the floor, which was an average 

score of 4.73±0.45. The lowest score of the practice 

item was the thing that needed to be done to 

replace damaged equipment with new equipment, 

but the range was still in a good status, with an 

average score of 4.48±0.74. The results of the T-test 

determined the difference in the level of 

knowledge between men and women, giving a p-

value of = 0.47 (p<0.05), indicating that there was 

no significant difference between the knowledge of 

the two genders, which was not a factor 

determining the understanding of food handlers. 

This study contradicts previous studies by 

researchers Nasir & Izzaddin (2025), who stated 

that education influences practice. However, the 

level of education in this study shows that only 

knowledge is significant (p<0.01), indicating a 

relationship compared to attitudes and practices, 

where no significant relationship is found (p>0.05). 

 

 

Table 2: Mean Score Of Respondents' Knowledge On Each Item 

RESPONDENTS’ KNOWLEDGE OF FOOD SAFETY Score Mean (±s.p) 

Know that anti-typhoid vaccine injections can prevent typhoid disease (Typhoid 

Fever). 

4.25±0.78 

Know that you need to have a health checkup every year. 4.37±0.65 

Know that the Food Handling Training Certificate (SLPM) course is mandatory. 4.53±0.55 

Know the importance of maintaining personal hygiene when handling food. 4.58±0.52 

Knowing the safe temperature for food in the refrigerator and freezer reduces the 

risk of food spoiling. 

4.38±0.63 

Know how to store food in covered containers. 4.49±0.55 

Know how to cook food at the correct temperature and time to kill germs. 4.37±0.66 

Know that reheating food can cause food poisoning. 4.27±0.75 

Know how to use the right cleaning products for equipment. 4.43±0.58 

Know how to report food safety problems. 4.32±0.69 

Know the signs of food poisoning, such as stomach pain, diarrhea, and vomiting. 4.45±0.59 

Know that if you are sick, you cannot prepare food and need to see a doctor. 4.48±0.57 

 
Table 3: Mean Score Of Respondents' Practices On Each Item 

RESPONDENS’ PRACTICES IN FOOD SAFETY Score Mean (±s.p) 

Remove accessories such as rings/bracelet/watches when handling food. 4.56±0.69 

Cut nails short to ensure cleanliness and no dirt gets trapped. 4.70±0.46 

Prepare food on the table and not on the floor. 4.73±0.45 

Do not cook too early so that food does not spoil before serving. 4.56±0.69 

Must thaw frozen food with running water/microwave until completely soft before cooking. 4.57±0.64 

Separate cooked food at the top and raw food at the bottom of the refrigerator. Please refer to 

the diagram below.  

 

 

 

 

 

 

 

4.49±0.66 
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Top position in the refrigerator 

Bottom position in the refrigerator 

Use separate cutting boards for meat and vegetables. 4.56±0.71 

Use a clean and separate towel for each use. 4.67±0.48 

Must check the temperature of the heating area where cooked food is served to be above 

60˚C. 

4.48±0.74 

Must replace new equipment to replace equipment that is damaged, chipped, rusty, and 

cracked. 

4.48±0.74 

Control pests (such as rats, flies, cockroaches, and ants) to prevent the spread of disease. 4.49±0.68 

Provide full cooperation and comply with all established rules and laws.  4.64±0.56 

 
Table 4: Mean Score Of Respondents' Attitudes On Each Item 

 
Result-2-  
Table 5: strength of correlation  

Correlation coefficient (r) Strength of association 

0.00-0.19 Very Weak 

0.20-0.39 Weak 

0.40-0.59 Moderate 

0.60-0.79 Strong 

0.80-1.00 Very Strong 

Source: Straightforward statistics for the behavioral sciences, Evans (1966) 

 
Table 6: Strength Of Correlation Between Knowledge, Attitude, And Practice 

Variables Correlation coefficient (r) Strength of 

association 

Significance (p) 

Knowledge - Attitude 0.75 Strong p < 0.001 

Knowledge - Practice 0.57 Moderate p < 0.001 

Attitude - Practice 0.60 Strong p < 0.001 

 

 

Table 6 shows the analysis revealed statistically 

significant positive correlations among knowledge, 

attitude, and practice variables (p < .001). A strong 

correlation was observed between knowledge and 

attitude (r = 0.75), indicating that increased 

knowledge is closely associated with more 

RESPONDENTS' ATITUDES IN FOOD SAFETY Score Mean (±s.p) 

Taking an anti-typhoid injection is important to maintain food safety. 4.51±0.58 

Do not touch food with sore hands. 4.56±0.50 

Must wear a head covering, apron, and shoes while working. 4.60±0.49 

Must wash hands thoroughly after leaving the toilet. 4.64±0.48 

Be sure to wear gloves or chopsticks to prevent food from becoming contaminated. 4.58±0.53 

Do not want to sneeze or cough towards food. 4.61±0.49 

Use clean and good equipment to prepare food.  4.59±0.49 

Must use a direct source of treated water from the Sabah State Water Department (JANS) for 

cooking.  

4.52±0.54 

It is very important to have a clean workplace before starting work. 4.58±0.49 

Make sure the refrigerator where food is stored is clean at all times. 4.57±0.50 

Make sure there is no smoking when handling food. 4.62±0.49 

Believing in complying with food safety regulations is important. 4.61±0.51 

Cooked food 

Raw food 
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favourable attitudes. The relationship between 

knowledge and practice was moderate (r = 0.57), 

suggesting that while knowledge contributes to 

better practices, other factors may also influence 

behavioural outcomes. Meanwhile, the correlation 

between attitude and practice was strong (r = 0.60), 

highlighting the pivotal role of positive attitudes in 

shaping consistent and effective practices. These 

findings underscore the importance of not only 

disseminating information but also fostering 

supportive attitudes to drive meaningful 

behavioural change. 

 

 

Conclusions 

 

Finally, this study determined which items had the 

lowest average score in terms of food handler 

knowledge, attitudes, and practices.  It emphasises 

the necessity of anti-typhoid injections in 

preventing foodborne infections, as well as 

avoiding using cracked, chipped, or rusted 

equipment, which is dangerous and must be 

replaced with faultless equipment.  It is believed 

that the findings of this study would help 

regulators and researchers enhance food quality 

and safety. This is an indicator for policymakers to 

review and improve law enforcement, as well as 

provide guidance to food premises operators in 

planning selective food safety training based on the 

KAPs of CBD area food handlers. Therefore, this 

study is believed to make a meaningful 

contribution not only to academia but also to 

authorities and the food industry. 
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