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Article 

Food safety Knowledge, Attitude, and Practices (Self-
reported and Observation) of Food Handlers in 
Restaurants in Male’—Maldives 
Sarina Abdul Halim-Lim 1,*, Khalisa Mohamed 2,* , Firdaus Muhammad Sukki 3,*, Wahyudi 
David 4, Ungku Fatimah Ungku Zainal Abidin 5  and Adi Ainurzaman Jamaludin 6  

1 Department of Food Technology, Faculty of Food Science and Technology, Universiti Putra Malaysia, 
43400 Serdang, Selangor, Malaysia; sarinalim@upm.edu.my 

2 Food Control Division, Maldives Food and Drug Authority; khalisa@health.gov.mv 
3 School of Engineering and the Built Environment, Edinburgh Napier University, Edinburgh EH10 5DT, 

Scotland, United Kingdom. Email: F.MuhammadSukki@napier.ac.uk 
4 Department of Food Science and Technology, Universitas Bakrie, Jl.HR. Rasuna Said Kav C22, Jakarta, 

12920, Indonesia; wahyudi.david@bakrie.ac.id 
5 Department of Food Service and Management, Faculty of Food Science and Technology, Universiti Putra 

Malaysia, 43400 Serdang, Selangor, Malaysia; ungkufatimah@upm.edu.my 
6 Environmental Science and Management Programme, Institute of Biological Sciences, Faculty of Science, 

University of Malaya, 50603 Kuala Lumpur, Malaysia; adiainurzaman@um.edu.my 
* Correspondence: sarinalim@upm.edu.my, khalisa@health.gov.mv, F.MuhammadSukki@napier.ac.uk 

Abstract: Poor hygiene in the food services industry is a critical public health concern in the 
Maldives that caused by several focal issues such as limited inspections and monitoring, inadequate 
training and knowledge and lack of regulatory framework. Thus, this study aimed to identify the 
focal of all the issues which are the level of knowledge, attitude, and practice (KAP) of food handlers 
as well as the potential association between the variables (knowledge, attitude, and practice). A total 
of 290 food handlers from restaurants were surveyed, demonstrating moderate level of food safety 
knowledge (55.5%), moderate attitude towards food safety (3.62±0.51) and good level of food safety 
practice (4.18±0.54). However, it is critical the result shows that the food handlers in Male’ have poor 
practice on the time and temperature control especially on thawing and storage resulting from a 
lack of training in the temperature danger zone. The work experience impacting the level of 
knowledge, education impacts the level of attitude and age, and education and work experience 
impacting practice. Association analysis identified significant relationships between knowledge, 
attitude, and practice of food safety of the Maldives food handlers. Despite the good score of food 
safety practice from the self-reported questionnaire, the observation from 102 restaurants, results 
showed that the actual situation reflected the confirmation of poor practices on time and 
temperature control and other categories of food safety that need further attention in designing the 
food safety trainings. This study is fundamental for policymakers to review and improve law 
enforcement to address the current food safety situation in the Maldives and for the businesses to 
selectively plan the food safety trainings based on the KAP of Maldivian food safety food handlers. 

Keywords: food safety; food security; knowledge-attitude-practice; food handlers; training; 
Maldives; observation 

 

1. Introduction 

Consuming food contaminated with microorganisms such as bacteria, viruses, parasites, and 
organic and inorganic chemical substances causes over 200 diseases globally. The latest records 
estimate that 600 million people become ill due to eating contaminated food, resulting in 420 000 
deaths annually [1] especially in developing and underdeveloped countries. Food safety ensures the 
proper handling, storage, and preparation of food, thus preventing foodborne illness. It is considered 
a major global concern [2] and is described as a critical component of sustainable development [3]. 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
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Food establishments, such as restaurants, can cause foodborne diseases through various sources 
including bacteria, viruses, parasites, chemical contaminants and allergens. Among the source of 
food contamination such as cross-contamination, food additives, food handlers are a well-known 
caused of food contamination, ultimately leading to foodborne illnesses by improper storage, poor 
hygiene practices and improper cooking temperature [4,5]. Recently, an outbreak of Yersinia caused 
fifty-three people to fall sick in Sweden, with many affected individuals having visited the same 
restaurant chain before showing symptoms [6]. In early 2020, 63% of the cases of an outbreak of E. 
coli in the USA were related to contaminated food from a restaurant chain [7]. 

In developing countries, food safety has been overlooked despite several interventions put 
forward to manage food safety by given significance to water sanitation, and hygiene. However, 
studies have proven that water sanitation, and hygiene alone could not reduce the number of 
foodborne illnesses [8]. Hence, there is a new focus to improve food safety through technologies, 
training of direct and indirect food workers, and restructuring food safety governance. A study 
conducted in China revealed that by strengthening food safety standards and guidance, the country 
can improve foodborne disease events [9]. 

A food handler is any person involved in handling packaged or unpackaged food, equipment, 
and utensils, and touching food contact surfaces hence should comply with food hygiene 
requirements [10]. Food handlers’ behaviour is a crucial factor in contaminating food due to potential 
improper food handlings practices, such as improper holding times and temperature, inadequate 
cooking, cross-contamination, and food from unsafe sources [11–13]. Several studies have evaluated 
the baseline knowledge, attitude, and practices (KAP) of food handlers concerning food safety [14,15] 
but no available study has been conducted in the Maldives. 

Food safety practices and regulations in restaurants in the Maldives are overseen by the Ministry 
of Health and the Maldives Food and Drug Authority (MFDA). The MFDA is responsible for 
implementing food safety standards and regulations in the country and conducts inspections of 
restaurants to ensure that they comply with these standards. According to the registration list 
provided by the Health Protection Agency (HPA), there are 179 registered restaurants in Male’, 
Maldives [16] and food handler training is required as per clause 23 of General Hygiene of Food 
Establishments and Services [23], whereby every food handler should undertake a basic food safety 
training programme to be an eligible food handler. Additionally, the hygiene and sanitation of food 
establishments and services are regularly inspected by the HPA and Ministry of Health, Maldives 
[17]. In the Maldives, the official statistics on foodborne outbreaks are limited due to a lack of a 
surveillance and reporting system [17], and the legislative framework is not established. 
Furthermore, under-reporting is common in third-world countries as lack of reliable statistics and 
information on hazards associated with the food continuum due to the deficiency of foodborne 
surveillance [8]. Although there is no current data regarding foodborne illnesses in the Maldives, 
poor hygiene in the food services industry is a major public health concern, with an average of 35 
public complaints per month regarding poor hygienic conditions of the restaurants in Male’, the 
capital city of the Maldives [17]. 

To address the problems concerning poor hygienic conditions and the possible consequences, 
this study assessed the KAP of food handlers and the association with sociodemographic 
characteristics of food handlers in the restaurants of Male’ city, Maldives. This study can be a 
significant fundamental investigation of the KAP of food handlers in Male’, and the potential risk of 
foodborne illnesses. 

2. Materials and Methods 

2.1. Study Design 

This is a cross-sectional study to describe the knowledge, attitude, and practice of the food 
handlers concerning food safety in Male’ restaurants. A quantitative approach was used to evaluate 
the level of knowledge, attitude, and practices of the food handlers, the relationship between the KAP 
and, the impact of sociodemographic characteristics towards KAP. A qualitative approach through 
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observations of the food handling practices were conducted by five trained inspectors with a list of 
observations checklist following similar method in [18]. 

2.2. Study Area and sample size 

This study was conducted in Male’, the capital of Maldives which contains 179 registered 
restaurants [16]. However, there is no available document showing the number of food handlers 
working in the restaurants in Male’, therefore, a census of the food handler population was made 
during the pilot of the questionnaire, recording an average of ten food handlers per restaurant. The 
target sample size of 84 was calculated using G-power software, however the total respondent for 
this study is 290 which exceeding the target sample size. Restaurants were selected randomly from 
the registration list provided by the HPA of Maldives. 

2.3. Inclusion and Exclusion Criteria 

The inclusion criteria are the food handlers working at the restaurant in Male’, Maldives, and 
can communicate in the local language “Dhivehi” or English. Whilst, eligible food handlers were 
randomly selected and briefed about the objectives of the study, the contents of the questionnaire, 
and the observational checklist with the assurance that their identity would be anonymous. The 
exclusion criteria are the employees that do not have any direct contact with or handling the food. 

2.4. Questionnaire Design and Pilot Study 

A structured questionnaire was designed to assess the KAP of food handlers on a few risk factors 
of food safety [14,19]. The questionnaire consists of ten questions regarding socio-demographics and 
sixteen questions to assess knowledge. The responses were “true”, “false” or “do not know” to reduce 
the participant's select answers by chance. Each correct answer was given a mark, while incorrect 
answers and the answers with “do not know” option was given no mark.  

Attitude and practices were assessed by sixteen questions and scored based on a 5-point Likert 
scale, with the attitude section scored as “strongly disagree”, “disagree”, “undecided”, “agree”, and 
“strongly agree” and the practice section scored as “never”, “not often”, “sometimes”, “most of the 
time”, and “always”. The final average score the lowest with 1 and the highest is 5 as showed in [43].  

The questionnaire was piloted by fifty food handlers and the Cronbach alpha value was 0.78, 
0.87, and 0.79 in knowledge, attitude, and practice respectively, indicating the stability and reliability 
of the questionnaire [20]. For samples of 25 – 40 per group, observed alpha should probably   at   
least   .75   in   order   to   have   reasonable confidence that the population value is at least .70 
[21]. The questionnaire was modified to improve clarity and translated into Bangladeshi and English. 

2.5. Data Analysis 

Statistical analysis was conducted using SPSS software version 20.0.and XLSTAT 2021. 
Descriptive statistics were used to summarise the demographic factors, knowledge, attitude, and 
practices of the respondents. To detect the statistical difference in mean KAP scores based on 
sociodemographic characteristics, the Kruskal-Walis H test, and Mann Whitney U test were used as 
the distribution of the data is not normal [22]. Additionally, observational data, which was collected 
for further evaluation of practice dimensions, were analysed based on observations checklist 
consisting of personal hygiene, time and temperature control, and cross-contamination. 

3. Results and discussion 

3.1. Sociodemographic Characters 

The sociodemographic characteristics of 290 food handlers of restaurants in Male’, Maldives are 
characterised in Figures 1. Most respondents were male (84.8%) due to the low rate of female 
participants in the accommodation and food industry as shown by the population and housing 
census 2014 from the National Bureau of Statistics (https://statisticsmaldives.gov.mv/). More than 
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half of the respondents (57.9%) are young adults (26 to 35 years old), while the majority of the 
respondents are Bangladeshis (47.9%), and only 15.5% were Maldivians. Approximately half of the 
respondents were married (53.1%) and 33.1% having a college or university education, while 19.7% 
had not received any formal education. Another critical characteristic is concerning food safety 
training and experience as shown in Figure 2. Half of the respondents had 1 to 5-years’ experience as 
food handlers, 64.5% were food serving staff and approximately half of the respondents did not 
receive food safety training, which contradicts clause 23 of the Regulation on General Hygiene of 
Food Establishments and Services [23] of the Maldives, and only 37.9% received basic training such 
as handwashing.  

3.2. Food Safety Knowledge 

The food safety knowledge of food handlers is presented in Table 1 with average of score 60%. 
The knowledge related to personal hygiene were answered correctly by most respondents (93.85%), 
showing that the respondents could identify different occasions of handwashing (98.6%), the risk of 
wearing jewellery (91.7%), the importance of handwashing after using disposable gloves (87.2%) and 
handwashing after handling the garbage (97.9%). However, As shown in Table 1, food handler 
training programmes in Maldives emphasised personal hygiene could be why there was a high level 
of knowledge in this area [24]. Although most of the food handlers in Male’ are Bangladeshi, this 
result shows the effect of the training programme in Maldives as the food handlers in Bangladesh 
were reported with poor knowledge [25]. In the Maldives, knowledge concerning personal hygiene 
is commonly conveyed to the public in health-promoting events, for example, the correct 
handwashing procedure is frequently displayed in public areas and food serving premises.  
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Figure 1. Sociodemographic characteristic of food handlers. 

Table 1 shows the least mean food safety knowledge score of 7.6% was recorded in response to 
the best temperature for foodborne microorganisms to grow is between 25°C to 60°C. This means that 
the food handlers lacked knowledge regarding temperature and control and foodborne pathogens. 
Note that time and temperature control are the least training topics given to the food handlers in 
Maldives (Figure 1), which may have impacted the level of knowledge. This underscores the need of 
improving food handlers' food safety awareness by providing basic food safety training, as the 
majority of them have never received such training. The government is responsible for establishing 
and enforcing regulations, providing guidance and education, conducting inspections, and 
promoting compliance with food safety standards [10].  

Table 1. Knowledge concerning food safety of the food handlers of restaurants in Male’, Maldives. 
(n=290). 
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Category  Questions  

Response frequency (%) 

True False 
Do not 

know 

Personal 

hygiene 

1- Hands should be washed before and 

after preparing food, using toilets, and 

cleaning the table 

286 

(98.6%) 
2 (0.7%) 2 (0.7%) 

2- Jewellery should not be worn by food 

handlers when preparing food, as it can 

contain dirt and bacteria 

266 

(91.7%) 
10 (3.4%) 14 (4.8%) 

3- It is necessary to have thoroughly 

washed hands if you use single-use 

gloves to handle food 

253 

(87.2%) 
26 (9.0%) 11 (3.8%) 

4- It is essential to wash hands after 

handling the garbage 

284 

(97.9%) 
5 (1.7%) 1 (0.3%) 

Cross-

contamination 

5- Wiping cloths can spread 

microorganisms 

250 

(88.0%) 
14 (4.9%) 20 (7.0%) 

6- The same cutting board can be used for 

raw and cooked foods if it looks clean 

63 

(21.7%) 

217 

(74.8%) 
10 (3.4%) 

7- The ideal place to store raw fish, 

chicken, and beef in the refrigerator is the 

bottom shelf 

97 

(33.4%) 

134 

(46.2%) 

59 

(20.3%) 

8- It is necessary to wash the food contact 

surface with water and soap, then apply 

sanitiser 

214 

(73.8%) 
47 (16.2%) 

29 

(10.0%) 

Time and 

temperature 

control 

9- The best way to defrost meat is by 

keeping the meat on a dry countertop 

165 

(56.9%) 
83 (28.6%) 

42 

(14.5%) 

10- The correct temperature for storing 

easily spoiled foods such as vegetables 

and fruits is 10°C 

136 

(46.9%) 
61 (21.0%) 

93 

(32.1%) 

11- Hot, ready-to-eat food should be kept 

above the temperature of 60°C 

166 

(57.2%) 
30 (10.3%) 

94 

(32.4%) 

12- The refrigerator operating 

temperature should be between 5°C and 

10°C 

136 

(46.9%) 
62 (21.4%) 

92 

(31.7%) 

Foodborne 

pathogen 

13- Hypertension can be caused by eating 

contaminated food 

218 

(75.2%) 
29 (10.0%) 

43 

(14.8%) 

14- The best temperature for foodborne 

microorganisms to grow is between 25°C 

to 60°C 

163 

(56.2%) 
22 (7.6%) 

105 

(36.2%) 
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15- Salmonella, Shigella, Hepatitis a virus, 

and Staphylococcus aureus are related to 

foodborne diseases 

177 

(61.0%) 
17 (5.9%) 

96 

(33.1%) 

16- Microbes are in the skin, nose, and 

mouth of healthy handlers 

101 

(34.8%) 
74 (25.5%) 

115 

(39.7%) 
Bold: Correct answer. 

3.3. Food Safety Attitudes 

Measuring food handlers' attitudes toward food safety is critical as it influences their behavior 
and practices accordingly [26]. The overall attitude of the respondents was moderate with an overall 
average scale of 3.62±0.5 as similar scale was used in [43]. 

The moderate score of food handlers related to handwashing during food preparation indicate 
that the food handlers’ attitudes towards personal hygiene-related activities should be improved to 
facilitate proper food handling practices. Despite the high mean score of knowledge with regard to 
personal hygiene, the attitude of the food handlers in Male’ restaurants towards personal hygiene 
issues is comparatively poor and this may be due to cultural practices [27]. Hand-washing practices 
are uncommon in the Maldives due to cultural norms that encourage eating with their hands many 
have a common attitude of using their hands to touch food without washing. 

Table 2. Food safety attitude of the food handlers of restaurants in Male’, Maldives. (n=290) 

Question 
Strongly 

agree 
Agree Undecided Disagree 

Strongly 

disagree 

Mean±SD 

1-Frequent 

handwashing during 

food preparation 

wastes time 

55 

(19.0%) 

47 

(16.2%) 
9 (3.1%) 

105 

(36.2%) 
74 (25.5%) 3.33±1.48 

2- A simple finger 

ring is safe to wear 

during food 

preparation 

7 (2.4%) 28 (9.7%) 14 (4.8%) 
148 

(51.0%) 
93 (32.1%) 4.01±0.99 

3- I do not need to 

thoroughly wash my 

hand if gloves are 

used to handle food 

29 

(10.0%) 

58 

(20.0%) 
37 (12.8%) 

116 

(40.0%) 
50 (17.2%) 3.34±1.26 

4- Handling the 

garbage bags which 

are well covered does 

not make the hands 

dirty 

21 

(7.2%) 

49 

(16.9%) 
7 (2.4%) 

146 

(50.3%) 
67 (23.1%) 3.65±1.21 

5- It is okay to use the 

same wipe cloths to 

clean tables and 

dishes 

6 (2.1%) 8 (2.8%) 10 (3.4%) 
111 

(38.3%) 
155(53.4%) 4.38±0.85 
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6- It is safe if the 

cutting board used to 

cut raw chicken is 

washed with water 

before using it to cut 

vegetables 

39 

(13.4%) 

32 

(11.0%) 
10 (3.4%) 

94 

(32.4%) 
115(39.7%) 3.74±1.42 

7- Frozen raw meat 

can be kept in the 

freezer along with 

other food (e.g., ice-

cream/cooked food) 

17 

(5.9%) 
21 (7.2%) 24 (8.3%) 

105 

(36.2%) 
123(42.4%) 4.02±1.15 

8- Washing food 

contact surfaces with 

water and soap, 

followed by the 

application of a 

sanitiser is essential 

to prevent cross-

contamination 

47 

(16.2%) 

165 

(56.9%) 
39 (13.4%) 22 (7.6%) 17 (5.9%) 3.80±1.02 

9- Thawing frozen 

food 

(chicken/beef/fish) at 

room temperature is 

safe 

42 

(14.5%) 

51 (17.6) 

% 
48 (16.6%) 

69 

(23.8%) 
80 (27.6%) 3.32±1.41 

10- Carrot, cabbage, 

and other vegetables 

can be stored at room 

temperature 

41 

(14.1%) 

96 

(33.1%) 
23 (7.9) 

105 

(36.2%) 
25 (8.6%) 2.92±1.27 

11- Hot ready-to-eat 

food should be kept 

at 65°C  

65 

(22.4%) 

107 

(36.9%) 
95 (32.8%) 19 (6.6%) 4 (1.4%) 3.72±0.93 

12- The refrigerator 

temperature is safe 

below 10°C 

48 

(16.6%) 

117 

(40.3%) 
76 (26.2%) 

44 

(15.2%) 
5 (1.7%) 2.45±0.99 

13- Foodborne 

disease is a serious 

issue 

111 

(38.3%) 

159 

(54.8%) 
13 (4.5%) 3 (1.0%) 4 (1.4%) 4.28±0.72 

14- Foodborne 

pathogens can grow 

well at room 

temperature 

53 

(18.3%) 

130 

(44.8%) 
93 (32.1%) 6 (2.1%) 8 (2.8%) 3.74±0.88 
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15- Knowing about 

bacteria that cause 

food poisoning can 

help to prevent 

foodborne disease 

89 

(30.7%) 

163 

(56.2%) 
19 (6.6%) 15 (5.2%) 4 (1.4%) 4.10±0.83 

16- Food handlers are 

free from germs that 

cause food poisoning 

if they are not sick 

41 

(14.1%) 

61 

(21.0%) 
31 (10.7%) 

124 

(42.8%) 
33 (11.4%) 3.16±1.28 

A poor attitude toward the storage temperature of perishable food (mean score, 2.92) and safe 
refrigerator temperature (mean score, 2.45) was identified and may be due to their poor knowledge 
of time and temperature control. Food safety training in temperature control is limited in the 
Maldives, and there is a lack of awareness about the importance of safe food storage practices (Table 
1.), hence the poor attitude towards it. In the Maldives, it is a common culture to buy fresh seafood 
and keep it for several hours before cooking the room temperature. Cultural norms such as placing 
perishable food at room temperature for a long period of time might encourage the growth of 
hazardous bacteria [10]. 

3.4. Food Safety Practice 

The food handler practices were evaluated through a self-reporting tool, which has the potential 
of desirability bias. Observations were performed at the restaurants to evaluate food handler 
practices as well as restaurant facilities to complement the self-reported practices. The restaurant is 
the venue where the observations took place, and the restaurant facilities is one of the criteria in the 
observation checklist referring to the structures and equipment related to the food safety practices. 
The observation data can be affected by the presence of the observer or the Hawthorne effect [28]. 

3.4.1. Self-reported Assessment 

Table 3 shows a good level of practice of the respondents in this study, the overall mean score 
of food safety practice is 4.18±0.54. The percentage of the respondents who always performed the 
correct practices are shown in bold in Table 3, which remains considerably low despite the overall 
percentage score. 

Table 3. Self-reported food safety practices of the food handlers of restaurants in Male’, Maldives. 
(n=290) 

Question Always 

Most 

of the 

time 

Sometimes 
Not 

often 
Never Mean±sd 

1- I wash my hands before 

and during food 

preparation 

243 

(83.8%) 

36 

(12.4%) 
9 (3.1%) 

1 

(0.3%) 
1 (0.3%) 4.79±0.54 

2- I wear jewellery like a 

finger ring or bracelets 

during the handling of 

food 

7 (2.4%) 
6 

(2.1%) 
20 (6.9%) 

18 

(6.2%) 
239(82.4%) 4.64±0.89 
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3- I wear gloves when I 

touch ready-to-eat food 

90 

(31.0%) 

60 

(20.7%) 
35 (12.1%) 

61 

(21.0%) 
44 (15.2%) 3.32±2.47 

4- I wash my hands after 

touching the garbage 

237 

(81.7%) 

31 

(10.7%) 
7 (2.4%) 

3 

(1.0%) 
12 (4.1%) 4.65±0.92 

5- I use the same towel to 

wipe dish plates, knives, 

and chopping boards 

17 

(5.9%) 

10 

(3.4%) 
9 (3.1%) 

28 

(9.7%) 

226 

(77.9%) 
4.50±1.11 

6- I use separate cutting 

boards when preparing 

raw and cooked food 

238 

(82.1%) 

23 

(7.9%) 
10 (3.4%) 

6 

(2.1%) 
13 (4.5%) 4.61±0.99 

7- I store frozen raw meat 

separately from other food 

179 

(61.7%) 

66 

(22.8%) 
30 (10.3%) 

8 

(2.8%) 
7 (2.4%) 4.39±0.95 

8- I clean work surfaces 

before and after food 

handling 

227 

(78.3%) 

49 

(16.9%) 
9 (3.1%) 

3 

(1.0%) 
2 (0.7%) 4.71±0.64 

9- I thaw frozen food (e.g., 

chicken, beef, and fish) by 

keeping it at room 

temperature more than 2 

hours 

46 

(15.9%) 

44 

(15.2%) 
54 (18.6%) 

36 

(12.4%) 

110 

(37.9%) 
3.41±1.50 

10- I keep vegetables and 

fruits in the refrigerator 

below 5°C 

79 

(27.5%) 

73 

(25.2%) 
60 (20.7%) 

17 

(5.9%) 
61 (21.0%) 3.32±1.47 

11- I check the temperature 

settings of chillers or 

freezers regularly 

109 

(37.6%) 

59 

(20.3%) 
65 (22.4%) 

42 

(14.5%) 
15 (5.2%) 3.71±1.25 

12- I avoid keeping cooked 

food at room temperature 

until served 

103 

(35.5%) 

48 

(16.6%) 
72 (24.8%) 

32 

(11.0%) 
35 (12.1%) 3.52±1.38 

13- I throw away food 

beyond its expiry date 

226 

(77.9%) 

38 

(13.1%) 
7 (2.4%) 

5 

(1.7%) 
14 (4.8%) 4.58±0.99 

14- I touch the food when I 

have a wound on my hand 

25 

(8.6%) 

12 

(4.1%) 
16 (5.5%) 

46 

(15.9%) 

191 

(65.9%) 
4.26±1.26 

15- I take sick leave when I 

have a fever, cough or cold 

154 

(53.1%) 

93 

(32.1%) 
26 (9.0%) 

11 

(3.8%) 
6 (2.1%) 4.30±0.93 

16- I read the instructions 

on the storage of packaged 

food 

140 

(48.3%) 

67 

(23.1%) 
62 (21.4%) 

17 

(5.9%) 
4 (1.4%) 4.11±1.02 

The use of gloves as a method for reducing bacterial cross-contamination of food is suggested 
by [29,30], however, in this study, only 31% of the respondents always wear gloves when they touch 
ready-to-eat food. Nonetheless, the respondents demonstrated a good level of practice in other 
personal hygiene-related practices such as not wearing jewellery while handling food and washing 
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hands after handling the garbage. These show the effectiveness of the promotion events related to 
hand hygiene practices by the Ministry of Health, Maldives. Storage of raw food (meat/poultry/fish) 
separately from other food in the freezer was reported to be always practiced by 61.7% of the 
respondents. Mixed storage of raw food with ready-to-eat food leads to cross-contamination [31]. The 
practices of respondents were good in other cross-contamination-related areas, such as cleaning the 
workplace, separating cutting boards, and using wipe cloths accordingly (Table 3).  

Food safety practices concerning time and temperature control are alarmingly weak among the 
respondents of this study, with less than 40% of respondents always practicing activities such as 
thawing food, storage of perishables at the correct temperature, checking the temperature of the 
refrigerator, and keeping food at room temperature until served. These results indicate that 
inappropriate methods of thawing are practiced frequently, and studies commonly report these 
practices [32,33] due to poor knowledge and attitude concerning time and temperature control. 
Therefore, food prepared and stored in the chillers in Male’ restaurants is highly subjected to an 
environment where the microbial growth is optimum, hence increasing the risk of foodborne 
diseases.  

The practices related to unsafe food (foodborne pathogens) such as throwing away the food after 
the expiry date was practiced by 77.9%. There is high possibility of using unsafe food in the 
preparation of meals, increasing the risk of foodborne illnesses. The respondents who never touch 
the food when having a wound on the hand was 65.9%, with only half of the respondents (53.1%) 
taking sick leave when they are sick, while the respondents who always read the instruction on the 
label were low (48.3%). Reading labels provides critical information regarding the risk of the food 
such as allergens, storage temperature, and expiry date. Moreover, food handlers going to work when 
ill could be due to two reasons. Firstly, food handlers are not aware of the risk associated with the 
practice and secondly, they are not compensated for their loss of earnings when sick. 

3.4.2. Observation of Food Safety Practice 

The limitation of desirability bias as well as recall error is commonly reported in studies where 
the self-reporting method is the only assessment as an alternative [18]. Observations to evaluate the 
practices are believed to be a more reliable method as it prevents desirability [34,35]. The observations 
were done adopting the method from [36] and an analysis was done to observe the discrepancies of 
the self-reported and observed food safety practice at the restaurants. Inter-rater reliability was 
established through all observers making the same observations for two weeks (kappa=0.85, range 
0.75-1.00) at 100 restaurants. 

3.4.2.1. Personal Hygiene (Observations) 

According to Table 4, there is a major discrepancy between the self-reported and observed food 
safety practices, especially in the handwashing practices. It was observed only half of the restaurants 
(54%) were equipped with adequate facilities for proper hand washing practice proper food safety 
practices despite a good level of practice reported in the self-reported questionnaire. The National 
Hygiene Survey 2018 in Bangladesh reveal that the poor hygiene practice by the food handlers is due 
to a lack of access to good hygiene practice where only 23% were observed washing their hands with 
soap and water before preparing food [25]. 

Table 4. Observation of the food safety practices at the restaurants. (n=100) 

Aspects Percentage  

Personal hygiene 

  

Untrimmed fingernails  (57%)  

Don’t wear jewelry while preparing food (78%) 
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Handwashing facilities  

Washbasin damaged  (5%)  

Detergent not provided  (25%) 

Hand drying facilities not provided  (22%) 

Functional handwashing facilities  (54%) 

  

 

Thawing of meat /chicken /fish  

Kept in a bowl of water  (48%)  

Kept inside the sink without a running water supply (22%) 

Kept in a tray/bowl without water  (23%) 

Used microvave and chiller  (10%) 

  

Temperature of chiller  

Temperature above 5°C  (57%)  

Temperature below 5°C   
 

(43%) 

  

Availability of hot cupboard to keep hot food  

Not available  (72%)  

Available but not used  (3%) 

Available and used  (27) 

  

 

Wipe cloths  

Cloth dirty/bad-smelling  (39%)  

Separate clothes not identified by the food handlers  (3%) 

Same cloths used  (4%) 

  

Separation of cutting boards for raw and cooked food  

Separated but not identified by the food handlers  (8%)  

Separated but not used accordingly  (25%) 

Seperated completely  (69%) 

Not separated  (3%) 

  

Availability of gloves  

Not available  (17%)  

Available  (89%) 
Moreover, 50% of the observed food handlers had untrimmed and unclean fingernails, 

suggesting that the personal hygiene of the food handlers was not monitored by the management of 
the food businesses. However, only one of the restaurants practised daily personal hygiene 
inspections with a documented personal hygiene policy and well-described personal hygiene 
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procedures. This is a praiseworthy practice that can considerably reduce the risk of food cross-
contamination and should be a benchmark practice for other restaurants. 

It was observed that in 42% of the sampled restaurants, the food handlers were not using 
appropriate outer garments. Protective equipment such as head covers prevents foreign objects like 
hair from falling into prepared food. Foreign objects in food risk cross-contamination, as well as being 
unappealing for consumers [37]. 

3.4.2.2. Time and Temperature Control 

Alarmingly, there was a poor practice of time and temperature control practices, and the result 
reflected a poor practice thawing process and temperature for hot food storage, and this is aligned 
with the result from the self-reported questionnaire. The thawing conditions of meat/chicken/fish 
showed that the sink was used in 13 restaurants. It was also observed that in all these cases, running 
water was not provided and in some of the cases, dirty utensils were kept inside the sink. Moreover, 
there 14 restaurants thawed food in a bowl/tray at room temperature, and twenty-nine restaurants 
used a bowl of tap water. Observations of the time taken for thawing as well as if the water was 
changed adequately to address the time and temperature issues were in line with the knowledge of 
the respondents as most respondents said the best way to defrost meat is by keeping the meat on a 
dry countertop. On rare occasions, microwaves or chillers, which are scientifically proven methods 
for safe the thawing by United States Department of Agriculture [38]. 

Additionally, it was also observed the temperature of the refrigerators was above 5oC in 57% of 
the restaurants and they failed to maintain the temperature of the freezer. In self-reporting practice, 
almost 37% of the food handlers reported that they check the temperature of the refrigerator or 
freezer, however, 21% out of all the food handlers have the knowledge of the right temperature to 
maintain.  

It was also observed that the hot cupboard was not common in the restaurants. These 
observations agree with the knowledge of food handlers as the food handlers scored considerably 
low in the time-temperature control aspect in the knowledge section. Adequate measures are not 
taken by food handlers or restaurant owners to address these issues. Moreover, when considering 
the enforcement of food safety, the inspections mainly focus on the infrastructure and general 
availability of the temperature maintaining equipment, while accuracy and appropriate practices are 
not monitored adequately. According to the World Health Organization, temperature abuse during 
food processing was responsible for 45.6% of foodborne outbreaks, while poor refrigeration and 
inappropriate storage temperatures of leftover or recently cooked meals accounted for 23.5% and 
12.6% of cases, respectively. 

3.4.2.3. Cross-contamination 

The observations concerning cross-contamination are shown in Table 4. Among these issues was 
the storage of high-risk food such as frozen meat/chicken/fish with low-risk or ready-to-eat food. 
Almost all restaurants have a freezer designated to store high-risk frozen food, however, practiced 
mixed storage of food in the freezer. Among the food items observed being stored in meat freezers 
were French fries, frozen vegetables, cheese, butter, frozen chapati (flatbread), cooked pasta/snack, 
water bottles, ice cubes, and ice-creams.  

Separate cutting boards were satisfactorily practiced in 69 restaurants, 25 restaurants were 
observed to have separate cutting boards (different colours) the food handlers did not use them 
accordingly despite being aware of the colour code separation. Some food handlers are aware of the 
colour code separation indicating that they have some extent of knowledge concerning the separation 
of utensils. Related to glove usage during food handling, the observation was done to identify the 
availability of gloves, with fifty-two restaurants having disposable gloves available.  

When the observations and the self-reporting practices are considered, in some respects, such as 
personal hygiene, the observations reflect the food handlers self-reporting practices. It is obvious that 
if an adequate facility is not available, the knowledge cannot be translated into practice effectively. 
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Reviews on food safety inspections revealed that it can be a key health protection measure to prevent 
foodborne illnesses [24]. However, when cross-contamination is considered, the self-reporting 
practices are exaggerated as most respondents scored highly in self-reporting practices. For example, 
most respondents reported that they use separate cutting boards, while the observations revealed 
that the food handlers did not practice using separate cutting boards accordingly (see Table 4). This 
is quite similar regarding the separation of food in the freezer; hence, it is crucial for food business 
operators to provide adequate facilities for the food handlers to optimise food safety practices and 
translate the knowledge into practice. 

3.5. Impact of Sociodemographic Characteristics towards food safety KAP 

The difference in the level of KAP based on sociodemographic characteristics is represented in 
Table 5. A statistically significant difference in food safety knowledge, attitude, and practice was seen 
based on different education levels. The Tukey test showed that the respondents with no formal 
education scored the poorest food safety practices and significantly less knowledge compared to the 
higher education level food handlers. This underscores the importance of education and training 
programs in improving food safety practices in Maldives restaurant [39]. Moreover, across the 
different education levels, the respondents with no formal education showed significantly poor 
practice compared to the respondents with secondary school education as well as college and 
university level education (p=0.000). This indicates that the education level enhances the capacity of 
learning, therefore has a high possibility of translating the knowledge to practice. However, these 
findings disagree with studies conducted by [39],[40], and [32], where education level may not 
implicate food safety knowledge or practice due to several other factors such as job burnout and 
culture.   

The work experience is determined to influence food safety knowledge and practice. The Tukey 
test showed that the respondents with work experience of 1 to 5 years and >10 years have a significant 
difference (p=0.021). The knowledge score of respondents with work experience duration of 6 to 10 
years and >10 years was high compared to the other two categories, indicating that the increased 
duration of working in the field can increase the awareness of the individual by the accumulation of 
food safety protocols, problem-solving skills, awareness of the industry-specific requirements [32].  

Training is identified to impact the level of knowledge, attitude, and practice of the food 
handlers, where effectively delivered food safety training is expected to increase the participants' 
food safety knowledge and improve attitude and practices [32]. Hence, the number of untrained food 
handlers is alarming as it affected food safety practices.    

  The result of this study indicated that food safety training is effective in providing 
appropriate information and instruction on performing practices such as correct handwashing and 
not wearing jewellery during food handling [22]. However, previous studies stated knowledge from 
training may not reflect their attitude and behaviour, possibly due to the ineffective way the 
knowledge was transferred for it to be translated into good practice [32,40]. Evidently, practical 
training is crucial to effectively enhance the knowledge and the performance of food handlers [24]. 

Table 5. Mean of KAP score (percentage) based on sociodemographic characteristics. 

Aspects Knowledge p-

value 

Attitude p-value Self-reported 

practice 

p-value 

Age 

<25 (n=90) 54.38±12.48 

0.861 

3.56±0.47 

0.642 

4.27±0.45 

0.083 
26–35 (n=168) 56.14±14.21 3.65±0.42 4.15±0.42 

36–45 (n=27) 55.32±17.31 3.60±9.84 4.16±0.52 

>46 (n=5) 53.75±21.92 3.63±0.72 4.25±0.44 

Education levels 
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No formal 

education 

(n=57) 

51.21±16.68 

0.045 

3.57±0.52 

0.009 

3.89±0.43 

0.000 

Primary 

education 

(n=56) 

54.71±12.44 3.70±0.52 4.10±7.75 

Secondary 

education 

(n=81) 

56.70±13.84 3.53±0.43 4.25±0.46 

College/univ

ersity 

education 

(n=96) 

57.94±13.47 3.74±0.38 4.34±0.35 

Work experience 

<1 year (n=40) 53.28±12.50 

0.007 

3.66±0.44 

0.125 

4.19±0.37 

0.016 

1–5 years 

(n=145) 

53.06±14.73 3.55±0.49 4.11±0.44 

6–10 years 

(n=68) 

58.82±13.32 3.71±0.52 4.24±0.43 

>10 years 

(n=37) 

61.15±12.07 3.66±0.52 4.29±0.50 

Food safety training status 

Trained 

(n=139) 

57.73±12.56 

0.014 

3.70±0.46 

0.000 

4.32±0.40 

0.000 
Not trained 

(n=151) 

53.39±15.13 3.53±0.47 4.04±0.44 

Overall, the results indicate that food handlers' KAP can be greatly affected by their 
sociodemographic characteristics such as education level, work experience, and food safety training. 
The result identified in this section is able to provide the restaurants’ strategy in regard to the need 
for training and recruitment of food handlers in their restaurants.  

3.6. The Association of Knowledge, Attitude, and Practices 

The association between knowledge, attitude, and self-reported practice is summarised in Table 
6. A significant positive correlation was found between knowledge and attitude (rs = 0.414, p<0.01), 
knowledge and self-reported practice (rs = 0.304, p<0.01), and attitude and self-reported practice (rs = 
0.172, p<0.01). These results indicate that the food safety knowledge of food handlers influences their 
attitude formation as well as food handling performance. Griffith [41] indicated that food handler 
behaviour can be influenced by knowledge and attitude, which those two dimensions may be 
impacted by the food safety training. 

Table 6. Association between food safety knowledge attitude, and self-reported practice level of food 
handlers of restaurants in Male’. (n=290) 

Level Spearmen’s rho Sig. 
Knowledge – attitude 0.414** 0.000 
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Knowledge – practice 0.304** 0.000 
Attitude - practice 0.172** 0.003 

4. Conclusions 

In conclusion, the food handlers of the restaurants of Male’, Maldives, have a moderate level of 
overall food safety knowledge and an acceptable level of attitude, and practices. A good level of food 
safety practices was identified except for “time and temperature control” and “foodborne 
pathogens”. The significant positive association between level of knowledge, attitude, and practice 
explained the situation where most respondents did not apply the knowledge from training to their 
attitude and practice on the incorrect temperature control, cross-contamination storage, and thawing 
of frozen meat/chicken/fish. The result also shows some of the practice of food safety has a high score 
in the self-reporting questionnaire, but found to be poor in the observations, which may suggest the 
discrepancies with the self-reported practice results.  

The education level, work experience, and food safety training significantly impacted the level 
of KAP among food handlers in Male’. The level of knowledge was significantly affected by work 
experience, with attitude significantly affected by the level of education, and level of practice was 
impacted by age, education level, and work experience. The common factor that makes a significant 
impact on all KAP is the existence of food safety training. The result showed most of the food handlers 
are foreigners and has a low level of education, which may have suggested basic and advanced food 
safety programmes.  

Based on these findings, it is recommended that policymakers review the training module, 
training approaches and regulations, and implementing procedures to address the current food 
safety situation in the Maldives. Selective modules should include temperature control, foodborne 
pathogens, and correcting undesirable practices such as long fingernails wrong thawing, and 
cutleries hygiene. Strict legislation to address food safety-related issues is the utmost primary 
requirement for the safety of the consumers in Maldives. Active enforcement of food safety issues to 
monitor foodborne illnesses adequately and accurately is equally crucial. There is also an urgent need 
for a strategic training module and an effective and regulated way of educating food handlers on the 
five key aspects of safer food [42]. Practical training should be included to educate and culture the 
correct food safety attitude and knowledge among the food handlers in Male’ as it influences the 
practice. It is crucial to the effectiveness of food safety training that supervisors, superiors, and 
trainers provide food handlers with encouragement, positive reinforcement, and support. 

Given the discrepancies between self-reported and observed food-handling-handling 
behaviours, our findings show that self-reports significantly missed to assess the amount of 
undesired food-handling practises. This underscores the importance of using observation in future 
food safety research to confirm food handlers' self-reports regarding their food handling methods.  

One of the limitations of this study was the use of a self-reporting tool, hence, desirability bias. 
Even though observations were performed to complement self-reported practices, the presence of the 
observer or Hawthorne effect can also be a considerable limitation. Furthermore, there is a limited 
population of food handlers since this study only focused on restaurants in Male, thus the findings 
cannot be generalised to the entire country and other food operations. Further research is needed to 
compare the scores of other food handlers in all states in the Maldives to consider the overall 
restaurant operation in the Maldives, thus complying with the food safety standards and practices. 
As the current study serves as baseline information on the knowledge, attitude, and practice of food 
handlers in the Maldives, future studies should use the findings to formulate practical training 
modules and programmes appropriate for food handlers in the Maldives for an effective national 
food safety system. 

Author Contributions: Conceptualization, K.M. and S.A.L.; methodology, K.M., S.A.L and U.F.-U.Z.A.; data 
curation, K.M.; formal analysis, K.M., S.A.L and W.D.; writing—original draft preparation K.M.; writing—
review and editing S.A.L. and F.M.S. All authors have read and agreed on the published version of the 
manuscript. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 June 2023                   doi:10.20944/preprints202306.0703.v1

https://doi.org/10.20944/preprints202306.0703.v1


 17 

 

Funding: This work was funded by the Ministry of Higher Education Malaysia and Universiti Putra Malaysia 
under the research grant Fundamental Research Grant Scheme FRGS/1/2022/SS02/UPM/02/1 . 

Institutional Review Board Statement: The study protocol was approved by National Health Research Council 
of Ministry of Health, Maldives. 

Informed Consent Statement: Not applicable 

Data Availability Statement: Not applicable 

Acknowledgments: The authors are grateful to Islamic Development Bank (IDB) for scholarship support. The 
appreciation of the authors also goes to the food handlers who participated in this study. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. World Health Organisation. (2020). Foodborne diseases. https://www.who.int/health-topics/foodborne-
diseases#tab=tab_1 

2. Bou-Mitri, C., Mahmoud, D., El Gerges, N., & Jaoude, M. A. (2018). Food safety knowledge, attitudes and 
practices of food handlers in lebanese hospitals: A cross-sectional study. Food Control, 94(April), 78–84. 
https://doi.org/10.1016/j.foodcont.2018.06.032 

3. Zanin, L. M., da Cunha, D. T., de Rosso, V. V., Capriles, V. D., & Stedefeldt, E. (2017). Knowledge, attitudes 
and practices of food handlers in food safety: An integrative review. Food Research International, 100, 53–62. 
https://doi.org/10.1016/j.foodres.2017.07.042  

4. Dagnew, M., Tiruneh, M., Moges, F., & Tekeste, Z. (2012). Survey of nasal carriage of Staphylococcus aureus 
and intestinal parasites among food handlers working at Gondar University, Northwest Ethiopia. BMC 
Public Health, 12(1), 837. https://doi.org/10.1186/1471-2458-12-837 

5. Santiago, L. B., Araújo, M. da P. N., Almeida, R. C. de C., Rebouças, L. T., Rios Menezes, A. C., & Martins, 
L. S. (2016). Food safety knowledge and practices of food handlers, head chefs and managers in hotels’ 
restaurants of Salvador, Brazil. Food Control, 73, 372–381. https://doi.org/10.1016/j.foodcont.2016.08.026  

6. Whitworth Joe. (2021). Yersinia outbreak linked to imported iceberg lettuce | Food Safety News. 
7. CDC. (2020). Outbreak of E. coli Infections Linked to Clover Sprouts | E. coli O103 Infections Linked to Clover 

Sprouts | February 2020 | E. coli | CDC. https://www.cdc.gov/ecoli/2020/o103h2-02-20/index.html 
8. Grace, D. (2015). FOOD SAFETY IN DEVELOPING COUNTRIES: AN OVERVIEW A learning resource for 

DFID Livelihoods Advisers About Evidence on Demand and Professional Development. 
https://doi.org/10.12774/eod_er.oct2015.graced 

9. Zhang, Z., Chen, Y., & Wu, L. (2021). Effects of Governmental Intervention on Foodborne Disease Events: 
Evidence from China. Int. J. Environ. Res. Public Health, 18. https://doi.org/10.3390/ijerph182413311 
Abdullah Sani, N., & Siow, O. N. (2014). Knowledge, attitudes and practices of food handlers on food safety 
in food service operations at the Universiti Kebangsaan Malaysia. Food Control, 37, 210–217. 
https://doi.org/10.1016/J.FOODCONT.2013.09.036 

10. FAO and WHO. (2020). GENERAL PRINCIPLES OF FOOD HYGIENE (Vol. 3). 
11. Akintaro, O. A. (2012). Food Handling, Hygiene and the Role of Food Regulatory Agencies in Promoting 

Good Health and Development in Nigeria. International Journal of Health and Medical Information, 1(3), 1–8. 
12. FDA. (2018). FDA Report on the occurrence of foodborne illness risk factors in fast food and full service restaurants 

2013-2014. November, 1–84. 
13. WHO. (2017). Investigating foodborne disease outbreaks Stage One Booklet Strengthening surveillance of and 

response to foodborne diseases. 
14. Al-Kandari, D., Al-abdeen, J., & Sidhu, J. (2019). Food safety knowledge, attitudes and practices of food 

handlers in restaurants in Kuwait. Food Control, 103, 103–110. https://doi.org/10.1016/j.foodcont.2019.03.040 
15. Fariba, R., Gholamreza, J. K., Saharnaz, N., Ehsan, H., & Masoud, Y. (2018). Knowledge, attitude, and 

practice among food handlers of semi-industrial catering: A cross sectional study at one of the 
governmental organization in Tehran. Journal of Environmental Health Science and Engineering, 16(2), 249–
256. https://doi.org/10.1007/s40201-018-0312-8 

16. Health Protection Agency. (2019). Food Establishment Registry. 
17. National Food Safety Policy (2017-2026), Pub. L. No. Policy/23-MoH/2017/02, Ministry of Health 40 (2017). 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 June 2023                   doi:10.20944/preprints202306.0703.v1

https://doi.org/10.20944/preprints202306.0703.v1


 18 

 

18. Zhang, M., Zhu, Q., & Bai, J. (2022). The disparity between self-reported and observed food safety behavior: 
A case involving consumers from rural China. Food Control, 138. 
https://doi.org/10.1016/j.foodcont.2022.108981 

19. Salikin, K., Azureen Norehan, A., Amira Thaqifah Abdul Munir, N., Ain Syafiqah Rosdi, N., Balqis 
Muhammad Basri, N., Ikhsan Selamat, M., Md Nor, N., & Mohlisi Mohd Asmawi, U. (2018). An Assessment 
of Knowledge, Attitudes and Practices in Food Safety Among Food Handlers Engaged in Food Courts. 
Current Research in Nutrition and Food Science Journal, 6(2), 346–353. https://doi.org/10.12944/crnfsj.6.2.09 

20. Al-Kandari, D., Al-abdeen, J., & Sidhu, J. (2019b). Food safety knowledge, attitudes and practices of food 
handlers in restaurants in Kuwait. Food Control, 103, 103–110. https://doi.org/10.1016/j.foodcont.2019.03.040 

21. Hertzog, M. A. (2008). Considerations in Determining Sample Size for Pilot Studies. Research in Nursing & 
Health, 31(2), 180–191. https://doi.org/10.1002/nur 

22. Alqurashi, N. A., Priyadarshini, A., & Jaiswal, A. K. (2019). Evaluating food safety knowledge and practices 
among foodservice staff in Al Madinah Hospitals, Saudi Arabia. Safety, 5(1), 1–19. 
https://doi.org/10.3390/safety5010009 

23. Imported and Manufactured Food Program Inspection Manual, (2014). 
24. Lee, H., Abdul Halim, H., Thong, K., & Chai, L. (2017). Assessment of Food Safety Knowledge, Attitude, 

Self-Reported Practices, and Microbiological Hand Hygiene of Food Handlers. International Journal of 
Environmental Research and Public Health, 14(1), 55. https://doi.org/10.3390/ijerph14010055 

25. Rifat, M. A., Talukdar, I. H., Lamichhane, N., Atarodi, V., & Alam, S. S. (2022). Food safety knowledge and 
practices among food handlers in Bangladesh: A systematic review. Food Control, 142. 
https://doi.org/10.1016/j.foodcont.2022.109262  

26. Abdullah Sani, N., & Siow, O. N. (2014). Knowledge, attitudes and practices of food handlers on food safety 
in food service operations at the Universiti Kebangsaan Malaysia. Food Control, 37, 210–217. 
https://doi.org/10.1016/J.FOODCONT.2013.09.036 

27. Al-Shabib, N. A., Mosilhey, S. H., & Husain, F. M. (2016). Cross-sectional study on food safety knowledge, 
attitude and practices of male food handlers employed in restaurants of King Saud University, Saudi 
Arabia. Food Control, 59, 212–217. https://doi.org/10.1016/j.foodcont.2015.05.002 

28. Roethlisberger, F. J., Dickson, W. J., & W. E. C. (1974). Management and the worker : an account of a research 
program conducted by the Western Electric Company, Hawthorne Works, Chicago (Book, 1939) [WorldCat.org]. 

29. Robinson, A. L., Lee, H. J., Kwon, J., Todd, E., Rodriguez, F. P., & Ryu, D. (2016). Adequate Hand Washing 
and Glove Use Are Necessary To Reduce Cross-Contamination from Hands with High Bacterial Loads. 
Journal of Food Protection, 79(2), 304–308. https://doi.org/10.4315/0362-028X.JFP-15-342 

30. Montville, R., Chen, Y., & Schaffner, D. W. (2001). Glove Barriers to Bacterial Cross-Contamination between 
Hands to Food | Enhanced Reader. Journal of Food Protection. https://doi.org/10.4315/0362-028x-64.6.845 

31. Bintsis, T. (2017). Foodborne pathogens. AIMS Microbiology, 3(3), 529–563. 
https://doi.org/10.3934/microbiol.2017.3.529 

32. Auad, L. I., Ginani, V. C., Stedefeldt, E., Nakano, E. Y., Nunes, A. C. S., & Zandonadi, R. P. (2019). Food 
safety knowledge, attitudes, and practices of brazilian food truck food handlers. Nutrients, 11(8). 
https://doi.org/10.3390/nu11081784 

33. Soares, L. S., Almeida, R. C. C., Cerqueira, E. S., Carvalho, J. S., & Nunes, I. L. (2012). A Training Course on 
Food Hygiene for Butchers : Measuring Its Effectiveness through Microbiological Analysis and the Use of 
an Inspection Checklist. Food Control, 27(1), 206–213. https://doi.org/10.1016/J.FOODCONT.2012.03.016 

34. da Cunha, D. T., de Rosso, V. V., Pereira, M. B., & Stedefeldt, E. (2019). The differences between observed 
and self-reported food safety practices: A study with food handlers using structural equation modeling. 
Food Research International, 125, 108637. https://doi.org/10.1016/J.FOODRES.2019.108637 

35. Griffith, C. J., Livesey, K. M., & Clayton, D. (2010). The assessment of food safety culture. British Food Journal, 
112(4), 439–456. https://doi.org/10.1108/00070701011034448 

36. Jenner, E. A., Fletcher, B. C., Watson, P., Jones, F. A., Miller, L., & Scott, G. M. (2006). Discrepancy between 
self-reported and observed hand hygiene behaviour in healthcare professionals. Journal of hospital 
infection, 63(4), 418-422.  

37. Regulation on General Hygiene of food establishments and services., Pub. L. No. 2014/R-380 (2014). 
38. United States Department of Agriculture. (2013). The big thaw. In Earth (Vol. 57, Issue 9, p. 72). 

https://doi.org/10.1038/scientificamerican1195-17 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 June 2023                   doi:10.20944/preprints202306.0703.v1

https://doi.org/10.20944/preprints202306.0703.v1


 19 

 

39. Malavi, D. N. (2017). Food Safety Knowledge, Attitude and Practices of Orange-Fleshed Sweetpotato Puree handlers 
in Kenya. 67, 54–63. 

40. Nee, S. O., & Sani, N. A. (2011). Assessment of Knowledge, Attitudes and Practices (KAP) Among food 
handlers at residential colleges and canteen regarding food safety. Sains Malaysiana, 40(4), 403–410. 

41. Griffith, C. J. (2005). Are we making the most of food safety inspections? A glimpse into the future. British 
Food Journal, 107(3), 132–139. https://doi.org/10.1108/00070700510586452 

42. World Health Organization. (2006). Five keys to safer food manual. WHO Department of Food Safety, 
Zoonoses and Foodborne Disease. 

43. Asmawi, U. M. M., Norehan, A. A., Salikin, K., Rosdi, N. A. S., Munir, N. A. T. A., & Basri, N. B. M. (2018). 
An assessment of knowledge, attitudes and practices in food safety among food handlers engaged in food 
courts. Current Research in Nutrition and Food Science Journal, 6(2), 346-353. 
 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 
products referred to in the content. 
 

 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 June 2023                   doi:10.20944/preprints202306.0703.v1

https://doi.org/10.20944/preprints202306.0703.v1

