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Introduction
Food handlers play a critical role in maintaining the food 
hygiene standards within food service establishments,1-3 and 
the food safety knowledge, attitude, and practices of food han-
dlers is a vital factor in averting foodborne diseases.4 Despite 
their pivotal role, a significant proportion of foodborne diseases, 
estimated at 10% to 20%, are attributed to food contamination 
by the food handlers,5-7 and this would be higher in countries 
with poor resource like Ethiopia.8 This is due to the poor per-
sonal hygienic practices, inadequate cooking methods, and 
improper storage and handling of food and equipment that 
allows pathogens to contaminate food and jeopardize consum-
ers’ health.9-11 Thus, it is imperative for food handlers to possess 
a thorough understanding of food safety protocols and recog-
nize potential factors contributing to foodborne illnesses.12

Various factors influencing the level of food hygiene prac-
tices among food handlers have been identified across different 
study settings. Factors such as advanced age,13 marital status, 
with divorced individuals exhibiting lower hygiene practices.14 
In addition, good knowledge of food safety, formal education, 
work experience, food safety training, and positive attitude, are 
positively associated with improved hygiene practices.1,15,16 
Generally; the insufficient food safety laws, weak regulatory 
frameworks, lack of financial resources for investing in safety 
equipment and poor food handling practices among food han-
dlers are some of the factors exacerbating the impacts of food-
borne diseases.17-19 By understanding these factors and their 
implications, interventions can be tailored to enhance food 
safety practices among food handlers, thereby reducing the risk 
of foodborne illnesses and promoting public health. Therefore, 
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ABSTRACT

Introduction: Foodborne diseases pose a significant global public health threat, often originating from improper food handling prac-
tices. Given the crucial role of food handlers in preventing transmission of foodborne diseases, this study assessed the food safety knowl-
edge, attitudes, and hygiene practices related to foodborne diseases among food handlers in food service establishments in Yeka Sub-city, 
Addis Ababa, Ethiopia.

Method: A descriptive cross-sectional study was conducted among 373 randomly selected food handlers. Data collection involved 
observing the kitchen hygiene practices and food handling practices through an observational checklist, and administering structured/
standardized questionnaires. Statistical analysis was performed using SPSS version 20, with associations examined using the linear by lin-
ear association test. Spearman’s correlation assessed relationships between knowledge, attitude, and practice cut points. Pre-testing and 
Cronbach’s alpha were used to ensure the reproducibility, and reliability of the questionnaire.

Results: Majority of food handlers (50.1%) were aged less than 25 years, with 78.8% being female, and attended secondary school 
(46.4%). The overall knowledge (65%), positive attitude (92.2%), and hygiene practices (44%) of the food handlers toward food safety were 
good. Regarding the knowledge perspective, gaps existed in understanding disease transmission, notably Hepatitis A and tuberculosis. 
Although positive attitudes toward food safety were reported, observed practices were inconsistent, with a significant proportion admitting 
to working while ill. Compliance with uniform and protective gear was lacking. Marital status, Experience in food safety, and Work satisfac-
tion has been shown to affect the knowledge, attitude, and hygiene practices of food handlers in this study.

Conclusion: This study highlights critical gaps in understanding disease transmission, and hygiene practices of food handlers in Yeka 
sub-city. Addressing these gaps will necessitate targeted interventions, including continuous education and training programs. Enhanced 
regulatory oversight is also needed to ensure compliance with food safety standards in public food establishments.
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this study aimed to assess the food safety knowledge, attitudes, 
hygiene practices, and associated factors among food handlers 
in food establishments in Yeka Sub-city, Addis Ababa, Ethiopia.

Materials and Methods
Study setting

A descriptive cross-sectional study was conducted between 
January 01 and March 30, 2018 in Yeka sub-city, Addis Ababa, 
Ethiopia. The sub-city is situated in the northeast part of Addis 
Ababa, covering an area of 85.98 km2 with a population density 
of 5682 people per square kilometer. The sub-city is comprised 
of 13 woredas.20 The total population of Yeka sub-city was pro-
jected to reach 488 537 by 2022, with females comprising 
262 994 of this population.

Eligibility criteria

The study population consisted of all food handlers employed 
at public food establishments in Yeka Sub-city. From the 
strata of restaurants, hotels, cafeterias, juice houses, and bak-
eries/pastries, 384 food handlers were randomly selected dur-
ing the study period. The sample size was determined based 
on an estimated 50% proportion of food handlers with a cer-
tain knowledge, attitudes, and food hygiene practices, along 
with a 95% confidence interval. Including the 10% non-
response rate, the final sample size was 422. Food handlers 
employed at home-based and international/star hotels were 
excluded from the study.

Data collection and data quality

Data collection involved administration of a structured ques-
tionnaire, and observation of kitchen hygiene and food han-
dling practices using an observational checklist. Questionnaire 
consisted of two components. The first component gathered 
socio-demographic information, including age, sex, level of 
education, marital status, religion, woreda, experience in food 
safety, experience in food-related work, type of food service 
establishment, and job satisfaction. The second component 
focused on knowledge, attitudes, and hygiene practices related 
to foodborne diseases. The questions pertaining to knowl-
edge,33 attitude,36 and hygiene practices31 were adapted from 
sources.21-24

The questionnaire underwent pre-testing at Arada sub-
city by involving 40 food handlers. The Cronbach’s alpha 
coefficients for knowledge, attitude, and practice were .84, 
.89, and .67, respectively. These results demonstrate the 
questionnaire’s stability and reliability. For the analysis, cor-
rect answers on knowledge, attitude, and hygiene practices 
questions were scored 1, incorrect and neutral responses 
received 0; mean scores were converted to 100, with scores 
below 50 deemed poor, 50 to 75 acceptable, and above 75 
good.25

Statistical analysis

Data were analyzed using SPSS version 20 (SPSS IBM, 
Chicago, IL). The association between knowledge, attitude, 
and hygiene practice regarding food handling and socio-demo-
graphic characteristics was tested by the linear-by-linear asso-
ciation test. Whereas the relationship between knowledge, 
attitude, and practice, was tested using the spearman’s correla-
tion test. A P-value less than .05 and a 95% confidence interval 
were considered indicative of a significant association.

Ethical approval and consent of participants

This study was approved by the Ethical Review Committee of 
Kotebe University of Education (Ref. KMU 017/2018). The 
research concept was explained to study participants, and writ-
ten informed consent was sought from the respondents. In 
addition, all the information obtained from each study partici-
pant was coded to maintain information confidentiality. This 
research was carried out in line with the Helsinki declarations.

Results
Demographic characteristics of respondents

A total of 384 respondents took part in the study; 11 were 
excluded due to incomplete data. Half (n = 187; 50.1%) of the 
respondents aged below 25 years. Over three-quarters (n = 294; 
78.8%) of the respondents were females. The majority (n = 234; 
62.7%) were not married. The majority of the food handlers 
had experience in food safety (n = 287; 76.9%), and expressed 
satisfaction with their work (n = 274; 73.5%) (Table 1).

KAP of food handlers

The overall knowledge (65%), attitude (92.2%), and hygiene 
practices (44%) of the food handlers in Yeka sub-city were 
good. This study indicates the gap in hygiene practices, where 
15.8% to 40.2% of the food handlers exhibit poor to acceptable 
hygienic practices in their food service establishments (Table 
2). The full analysis of food safety knowledge, attitude, and 
hygienic practices is presented in Supplemental 1.

The specific gaps in the knowledge, attitude, and hygienic 
practices of the food handlers in Yeka sub-city were summa-
rized as follows: A knowledge gap was evident as 60.3% of food 
handlers were unaware that tuberculosis, and 51.7% were una-
ware that Hepatitis A, can be transmitted by food; additionally, 
approximately 66% of food handlers reported continuing to 
work even when suffering from foodborne illnesses (Table 3).

There were gaps in food handlers’ attitudes toward food 
hygiene and safety, including beliefs like 70.8% thinking aprons 
could substitute as hand towels, over three-fourths disagreeing 
with refraining from touching face or hair while working, 
93.3% accepting wearing jewelry while handling food, 92.8% 
believing raw and cooked foods need not be separated, and 
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about 32% disagreeing with wearing gloves when handling 
ready-to-eat foods (Table 3).

Regarding the hygienic practices of the food handlers in 
Yeka sub-city, Addis Ababa: approximately 71% wore jewelry 

and did not use separate kitchen utensils for preparing raw and 
cooked food; 64.3% continued working while suffering from 
foodborne illnesses; 74.3% did not wash vegetables and fruits 
before slicing them; 52.8% worked even when experiencing 

Table 1.  Demographic characteristics of respondents at Yeka sub-city, Addis Ababa, Ethiopia, 2018 (n = 373).

Demographic characteristics Category Frequency Percentage

Age in years <25 187 50.1

25-39 138 37.0

⩾40 48 12.9

Sex Male 79 21.2

Female 294 78.8

Marital status Not married 234 62.7

Married 139 37.3

Educational qualification No formal education 24 6.4

Primary 94 25.2

Secondary 173 46.4

College and above 82 22.0

Religion Muslim 90 24.1

Orthodox 244 65.4

Protestant 39 10.5

Type of food service Restaurant 47 12.6

Cafeteria 22 5.9

Bar and restaurant 125 33.5

Juice house 68 18.2

Non-star hotel 111 29.8

Years of experience in years <1 117 31.4

1-5 134 35.9

6-10 63 16.9

>10 59 15.8

Experience in food safety Yes 287 76.9

No 86 23.1

Satisfaction of this work Yes 274 73.5

No 99 26.5

Table 2.  KAP of food handlers at Yeka sub-city, Addis Ababa, Ethiopia, 2018 (n = 373).

Category Knowledge N (%) Attitude N (%) Hygiene practices N (%)

Good 242 (64.9) 344 (92.2) 164 (44.0)

Acceptable 128 (34.3) 25 (6.7) 150 (40.2)

Poor 3 (0.8) 4 (1.1) 59 (15.8)
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diarrhea, and approximately 91% worked despite having a cold 
(Table 3).

Observation of food safety practice

In an assessment of 96 food service establishments, various 
aspects of kitchen hygiene and food handling practices were 
observed. The findings revealed that 95.6% of food handlers 
cleaned their work areas before starting their work. However, 
during food preparation, there were notable lapses in proper 
attire: 49% of food handlers did not wear appropriate uni-
forms, 43% did not wear proper shoes, 30.2% did not wear 

aprons, and 38.5% did not wear caps. Additionally, none of 
the food handlers in any of the observed establishments wore 
masks or gloves during food preparation.

Nexus of knowledge, attitude and hygiene practice

There were a significant and positive correlation between 
the knowledge and attitude (r = .261, P < .001), knowledge 
and hygiene practice (r = .232, P < .001), and attitude and 
hygiene practice (r = .282, P < .001). However, the overall 
correlation was found significant, but the effect is small 
(Table 4).

Table 3.  KAP gaps of food handlers at Yeka sub-city, Addis Ababa, Ethiopia, 2018 (n = 373).

Knowledge gap indicators questions True N (%) False N (%) I don’t know N (%)

Reheating cooked foods can contribute to food contamination. 234 (62.7) 108 (29.0) 31 (8.3)

Bloody diarrhea can be transmitted by food. 216 (57.9) 77 (20.6) 80 (21.4)

Tuberculosis can be transmitted by food. 88 (23.6) 225 (60.3) 60 (16.1)

Hepatitis A can be transmitted by food. 68 (18.2) 193 (51.7) 112 (30.0)

Food handlers who are suffering from food borne illnesses can 
continue working without informing their manager.

102 (27.3) 245 (65.7) 26 (7.0)

Attitude indicating questions Agree N (%) Disagree N (%) Neutral N (%)

Apron can be used as a towel to clean hand. 98 (26.3) 264 (70.8) 11 (2.9)

1. Apron can be used as a towel to clean hand.

We should not rub our hands on face, hair, etc. while working. 86 (23.1) 281 (75.3) 6 (1.6)

Jewelry (including wedding ring) and a watch can be worn while 
handling food.

348 (93.3) 19 (5.1) 6 (1.6)

Raw food and cooked food should not necessarily be 
separated.

346 (92.8) 25 (6.7) 2 (0.5)

Food handlers should wear gloves when touching ready-to-eat 
food foods.

222 (59.5) 118 (31.6) 33 (8.9)

Hygiene practice indicator questions Yes N (%) No N (%)

Do you rub your hands on your face, hair, etc. while working? 109 (29.2) 264 (70.8)

Do you use jewelry and a watch while working? 264 (70.8) 109 (29.2)

Do you use separate kitchen utensils to prepare raw and cooked food? 108 (29.0) 265 (71.0)

Do you touch food that does not wrapped up with wounded hand? 200 (53.6) 173 (46.4)

Do you cover your mouth and nose by mask when preparing food 264 (70.8) 109 (29.2)

Do you wash your hands after touching unwrapped raw foods? 258 (69.2) 115 (30.8)

Do you wash your hands after handling money? 234 (62.7) 139 (37.3)

Do you take leave if you are suffering from food borne illness? 133 (35.7) 240 (64.3)

Do you eat, drink or chew gum when preparing food? 194 (52.0) 179 (48.0)

Do you wash vegetables and fruits before slicing them? 96 (25.7) 277 (74.3)

Do you work when you have diarrhea? 197 (52.8) 176 (47.2)

Do you work when you have cold? 338 (90.6) 35 (9.4)
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Effect of socio-demographic variables toward KAP

Marital status, and experience in food safety were factors 
affecting knowledge, attitude and hygiene practices. While 
work satisfaction affects the knowledge, and hygiene practices 
of the food handlers; while the educational qualification, and 
years of experience were related with attitude of food handlers. 
In addition, educational qualification was affecting the knowl-
edge; while years of experience was affecting the hygiene prac-
tice of food handlers at Yeka sub-city Addis Ababa (P < .05) 
(Table 5).

Discussion
This study highlights food handlers’ knowledge, attitudes, and 
hygienic practices, as well as the effect of socio-demographic 
variables on their food safety practices. In the present study, 
there were more female food handlers than male, and this could 
be due to the food service establishments’ cultural preference of 
females for the job,26 and the traditional thought that females 
are responsible for and skilled in food handling and prepara-
tion.10 Majority of the food handlers attended secondary 
school. In Ethiopia, there is no clear legislation about the spe-
cific schooling level for food handlers at different food and 
drink establishments. However, it is quite mandatory food 
handler be subjected to frequent training on food safety.23

To the current study, the overall knowledge (65%), attitude 
(92.2%), and hygiene practices (44%) of the food handlers were 
found good. There was a gap in hygiene practices; displaying 
the context in developing countries like Ethiopia even in capi-
tals like Addis Ababa. Either gaps in awareness or lack of 
essential facilities does not make the practice as per the stand-
ard. Our study found that food handlers with good knowledge 
and a positive attitude toward food safety did not necessarily 
adhere to hygienic practices. This finding is consistent with 
previous studies in Bishoftu and Southern Tigray, Ethiopia.27,28 
However, it contrasts with findings from a study in Nigeria.29

The hygienic practices (44%) in this study were comparable 
with the finding at University of Gondar (46.7%),30 Woldia 
(48.8%),21 and Gondar (37.6%) town.31 However, it was lower 
compared with previous findings in Southern Tigray (57.7%) 
Ethiopia,28 and higher relative with Bole sub-city, Addis 
Ababa (27.4%).32 In contrast to the current study; the finding 
in Maldives showed relatively lower knowledge (60%) and 

attitude (75%), but higher (83.5%) hygienic practices.25 The 
discrepancy in hygienic practices can be attributed to habitual 
actions, heightened risk perception from personal experiences, 
adherence to simpler guidelines, strong social or cultural influ-
ences, or by avoiding cognitive overload by focusing on core 
practices.33,34

Studies show that insufficiently boiled milk can cause food-
borne illness, and consuming food prepared by food handlers 
infected with Hepatitis A leads to outbreaks.35,36 However, 
many food handlers in the current study were unaware that 
tuberculosis (60.3%) and Hepatitis A (51.7%) can be transmit-
ted through food, and a significant number (66%) reported 
continuing to work while suffering from foodborne illnesses, 
posing a potential risk for food-related outbreaks. So the regu-
latory bodies should take on a more proactive role here in Yeka 
sub-city, Addis Ababa the capital of the country.

Though knowledge, attitude and practices of food safety is 
the key tool in the prevention of foodborne illness, and food 
related outbreaks, nearly 71% of the food handlers think 
aprons could substitute as hand towels, 75.3% didn’t refrain 
from touching face or hair while working, and about 93% 
believed raw and cooked foods need not be separated. We 
believe these activities are the source of cross-contamination,25 
which possibly increases the chance of foodborne illness in the 
study area. There was also a positive and significant associa-
tion between knowledge and attitude (r = .3, P < .001), knowl-
edge and hygiene practice (r = .2, P < .001), and attitude and 
hygiene practice (r = .3, P < .001) of the food handlers toward 
food safety in the present study. The finding of this study 
agrees with earlier study in Bangladesh that found a strong 
positive significant association between the knowledge, atti-
tudes and practices.37 Therefore, we can say that food han-
dler’s knowledge will influence their attitude, though their 
hygienic practices.24,25 But our observation revealed that food 
handler’s positive attitudes toward food safety did not guaran-
tee their actual food hygienic practices.

Socio-demographic factors such as marital status and 
experience in food safety were found to affect the knowledge, 
attitude, and hygiene practices of food handlers. Additionally, 
work satisfaction significantly influenced both the knowledge 
and hygiene practices of the handlers, while educational qual-
ifications and years of experience were associated with their 
attitudes at Yeka Sub-city, Addis Ababa (P < .05). Besides 
marital status, food safety training or experience also played a 
key role in shaping the knowledge, attitude, and hygienic 
practices of the handlers. In general, marital status, work 
experience, and job satisfaction have a substantial impact on 
individuals’ knowledge, attitudes, and hygiene practices, as 
these factors shape personal responsibilities, professional 
competence, and motivation to maintain health standards. 
Therefore, effective food safety training is expected to 
enhance participants’ knowledge, attitudes, and practices 
related to food safety.22,25,38

Table 4.  Correlation between food safety knowledge attitude and 
hygiene practices of food handlers at Yeka sub-city, Addis Ababa, 
Ethiopia, 2018 (n = 373).

Level Spearman’s Rho P-value

Knowledge × attitude 0.261 ≈ 0.3 .0001

Knowledge × practice 0.232 .0001

Attitude × practice 0.282 ≈ 0.3 .0001
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Conclusion and Recommendation
Despite the relatively good knowledge and highly positive atti-
tudes toward food safety, more than half of food handlers 
exhibited poor to acceptable hygienic practices. This could be 
an insight of the challenges in translating knowledge and atti-
tudes into proper hygienic behavior. Key issues identified 
include a lack of awareness about the transmission of diseases 
like tuberculosis and Hepatitis A through food, high rates of 
food handlers working while ill, and common misconceptions 
about hygiene practices. Socio-demographic factors such as 
marital status, education, and work satisfaction significantly 
influence knowledge, attitudes, and practices.

To improve food safety standards in Yeka sub-city, it is 
essential to implement regular and comprehensive training 
programs tailored to address gaps in knowledge and practice, 
focusing on hygiene and disease prevention.

Acknowledgments
We are grateful to Kotebe University of Education, Department 
of Biology for granting an ethical clearance to this study. We 
would also like to express our gratitude to study participants, 
and the owners of food establishment for their collaboration 
during data collection.

Author Contributions
MM conceptualize the study, material preparation, data collec-
tion and analysis, DJB validation, data curation and supervision 
of all the investigation process, TK & WMA reviewed and 
edited the manuscript, AG data analysis, data curation, formal 
analysis and wrote the main manuscript, WM validation, data 
curation, methodology and supervision. All the authors read 
and approved the final manuscript.

ORCID iDs
Wongelawit Moges Alemu  https://orcid.org/0009-0009- 
3037-0970
Wude Mihret  https://orcid.org/0000-0002-8543-7038

Data Availability
The data used for analysis in the current study are available 
from the corresponding author and will be shared upon reason-
able request

Supplemental Material
Supplemental material for this article is available online.

References
	 1.	 Zenbaba D, Sahiledengle B, Nugusu F, et al. Food hygiene practices and deter-

minants among food handlers in Ethiopia: a systematic review and meta-analy-
sis. Trop Med Health. 2022;50:34.

	 2.	 Akintaro O. Food handling, hygiene and the role of food regulatory agencies in 
promoting good health and development in Nigeria. Int J Heal Med Inf. 
2012;1:1-8.

	 3.	 Zain MM, Naing NN. Sociodemographic characteristics of food handlers and 
their knowledge, attitude and practice towards food sanitation: a preliminary 
report. Southeast Asian J Trop Med Public Health. 2002;33:410-417.

	 4.	 Insfran-Rivarola A, Tlapa D, Limon-Romero J, et al. A systematic review and 
meta-analysis of the effects of food safety and hygiene training on food handlers. 
Foods. 2020;9:1169.

	 5.	 Ehuwa O, Jaiswal AK, Jaiswal S. Salmonella, food safety and food handling 
practices. Foods. 2021;10:907.

	 6.	 Tappes SP, Chaves Folly DC, da Silva Santos G, de Aquino Feijó C, Pustiglione 
M. Food handlers and foodborne diseases: grounds for safety and public and 
occupational health actions. Rev Bras Med Trabalho. 2019;17:431-440.

	 7.	 Teferi SC, Sebsibe I, Adibaru B. Food safety practices and associated factors 
among food handlers of Fiche Town, North Shewa Zone, Ethiopia. J Environ 
Public Health. 2021;2021:6158769.

	 8.	 Yemane B, Tamene A. Understanding domestic food safety: an investigation into 
self-reported food safety practice and associated factors in southern Ethiopian 
households. Environ Health Insights. 2022;16:11786302221103881.

	 9.	 Baş M, Şafak Ersun A, Kıvanç G. The evaluation of food hygiene knowledge, 
attitudes, and practices of food handlers’ in food businesses in Turkey. Food Con-
trol. 2006;17:317-322.

	10.	 Isoni Auad L, Cortez Ginani V, Stedefeldt E, et al. Food safety knowledge, atti-
tudes, and practices of Brazilian food truck food handlers. Nutrients. 2019;11:1784.

	11.	 Mian Kamran Sharif KS, Abid N, Bashir MA. Food security, food safety, and 
sanitation. 2024.

	12.	 World Health Organization. COVID-19 and Food Safety: Guidance for Food Busi-
nesses: Interim Guidance. World Health Organization; 2020.

	13.	 Anderson AL, Verrill LA, Sahyoun NR. Food safety perceptions and practices 
of older adults. Public Health Rep. 2011;126:220-227.

	14.	 Tessema AG, Gelaye KA, Chercos DH. Factors affecting food handling prac-
tices among food handlers of Dangila town food and drink establishments, 
North West Ethiopia. BMC Public Health. 2014;14:5.

	15.	 Chekol FA, Melak MF, Belew AK, Zeleke EG. Food handling practice and 
associated factors among food handlers in public food establishments, Northwest 
Ethiopia. BMC Res Notes. 2019;12:20.

	16.	 Derso T, Tariku A, Ambaw F, et al. Socio-demographic factors and availability 
of piped fountains affect food hygiene practice of food handlers in Bahir dar 
town, northwest Ethiopia: a cross-sectional study. BMC Res Notes. 2017;10:628.

	17.	 Barrabeig I, Rovira A, Buesa J, et al. Foodborne norovirus outbreak: the role of 
an asymptomatic food handler. BMC Infect Dis. 2010;10:7.

	18.	 WHO ND. Food safety and foodborne illness. Biochim Clin. 2002;26:39.
	19.	 Havelaar AH, Cawthorne A, Angulo F, et al. WHO initiative to estimate the 

global burden of foodborne diseases. Lancet. 2013;381:S59.
	20.	 Fanta F, Azene M, Habte K, Samson H, Kebede A. Determinants of safe food 

handling practice among food handlers in food establishments, Yeka sub city, 
Addis Ababa, Ethiopia. Heliyon. 2023;9:e12977.

	21.	 Abegaz SB. Food safety practices and associated factors in food operators: a 
cross-sectional survey in the students' cafeteria of Woldia University, North 
Eastern Ethiopia. Int J Food Sci. 2022;2022:7400089.

	22.	 Fariba R, Gholamreza JK, Saharnaz N, Ehsan H, Masoud Y. Knowledge, atti-
tude, and practice among food handlers of semi-industrial catering: a cross sec-
tional study at one of the governmental organization in Tehran. J Environ Health 
Sci Eng. 2018;16:249-256.

	23.	 da Vitória AG, de Souza Couto Oliveira J, de Almeida Pereira LC, de Faria CP, 
de São José JFB. Food safety knowledge, attitudes and practices of food handlers: 
a cross-sectional study in school kitchens in Espírito Santo, Brazil. BMC Public 
Health. 2021;21:349.

	24.	 Makhunga SE, Macherera M, Hlongwana K. Food handlers’ knowledge, atti-
tudes and self-reported practices regarding safe food handling in charitable food 
assistance programmes in the eThekwini District, South Africa: cross-sectional 
study. BMJ Open. 2023;13:e065357.

	25.	 Halim-Lim SA, Mohamed K, Sukki FM, et al. Food safety knowledge, attitude, 
and practices of food handlers in restaurants in Malé, Maldives. Sustainability. 
2023;15:12695.

	26.	 Makombe D, Chungu K, Kasase C. The evaluation of food hygiene knowledge, 
attitudes and practices (KAP) of food handlers in food service establishments 
(FSE) in a peri-urban municipality of Zambia. Int J Discipl Res. 2017.

	27.	 Abunna F, Kaba M, Mor S, Megersa B. Assessment of food safety knowledge, 
attitudes, and practices among meat handlers in Bishoftu City, Ethiopia. Am J 
Trop Med Hyg. 2023;108:200-205.

	28.	 Gebru SB, Hailu TS, Taffere GR. Food safety knowledge, attitude, and practice 
of food handlers at food service establishments in southern Tigray, Ethiopia. 
Glob Soc Welf. 2023;10:249-262.

	29.	 Okon RE, Okon AJ, Inah SA, Olanrewaju OE, El-b NJI. Food hygiene knowl-
edge, attitude and practices among food handlers in Calabar Municipal, Cross 
River State, Nigeria. World J Adv Res Rev. 2022;16:088-101.

	30.	 Lema K, Abuhay N, Kindie W, Dagne H, Guadu T. Food hygiene practice and 
its determinants among food handlers at University of Gondar, Northwest Ethi-
opia, 2019. Int J Gen Med. 2020;13:1129-1137.

	31.	 Engdaw GT, Tesfaye AH, Worede EA. Food handlers’ practices and associated 
factors in public food establishments in Gondar, Ethiopia 2021/2022. Heliyon. 
2023;9:e15043.

Downloaded From: https://bioone.org/journals/Environmental-Health-Insights on 11 Dec 2024
Terms of Use: https://bioone.org/terms-of-use

https://orcid.org/0009-0009-3037-0970
https://orcid.org/0009-0009-3037-0970
https://orcid.org/0000-0002-8543-7038


8	 Environmental Health Insights ﻿

	32.	 Abdi AM, Amano A, Abrahim A, et al. Food hygiene practices and associ-
ated factors among food handlers working in food establishments in the Bole 
Sub City, Addis Ababa, Ethiopia. Risk Manag Healthc Policy. 2020;13: 
1861-1868.

	33.	 Stedefeldt E, Zanin L, da Cunha D, et al. The role of training strategies in food 
safety performance: knowledge, behavior, and management. Food Saf. 
2015;365-394.

	34.	 Clark J, Crandall P, Reynolds J. Exploring the influence of food safety climate 
indicators on handwashing practices of restaurant food handlers. Int J Hosp 
Manag. 2019;77:187-194.

	35.	 Pal S, Juyal D, Sharma M, et al. An outbreak of hepatitis A virus among children 
in a flood rescue camp: a post-disaster catastrophe. Indian J Med Microbiol. 
2016;34:233-236.

	36.	 Kurup KK, Manickam P, Gurav Y. Infected food handlers led to an outbreak of 
hepatitis A in ernakulam district, Kerala, Southern India, 2016. Clin Epidemiol 
Glob Health. 2020;8:308-312.

	37.	 Hashanuzzaman M, Bhowmik S, Rahman MS, et al. Assessment of food safety 
knowledge, attitudes and practices of fish farmers and restaurants food handlers 
in Bangladesh. Heliyon. 2020;6:e05485.

	38.	 Bintsis T. Foodborne pathogens. AIMS Microbiol. 2017;3:529-563.

Downloaded From: https://bioone.org/journals/Environmental-Health-Insights on 11 Dec 2024
Terms of Use: https://bioone.org/terms-of-use


