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Introduction
Foodborne illnesses pose a public health risk in both developed 
and developing countries. Billions of people around the world 
are at risk of consuming contaminated food,1 and millions 
become ill as a result of eating unsafe food.2-4 Consumption of 
unsafe food causes 600 million cases of foodborne disease and 
420 000 deaths worldwide each year, accounting for 30% of all 
deaths among children under the age of 5 .5 On the other hand, 
the scope of the foodborne disease problem varies by region 
and sub-regions.6

Foodborne diseases have a significant global impact, 
affecting people of all ages, particularly children under the 
age of 5, who are disproportionately affected in low-income 
countries.7 The use of unclean water for cleaning and pro-
cessing food, as well as poor food-production procedures and 
food handling, a lack of suitable food storage facilities, and 
inadequate or poorly implemented regulatory standards, all 
contribute to an increase in the burden of foodborne diseases 
in these areas.2,8,9

The majority of foodborne illnesses are caused by infections 
bacteria, viruses, and parasites. Salmonella, Campylobacter, 
Enterohemorrhagic Escherichia coli, and Listeria are the most 
common bacteria that cause foodborne infections.10 In viral 
food-borne transmission, Noravirus (NoV), and Hepatits A 
virus (HAV) have been identified as primary threats.11 In unhy-
gienic conditions, the severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2) could spread from personnel to food, 
making contaminated food infectious.12 Other foodborne dis-
eases caused by intestinal parasites such as Entamoeba histolytica, 
Giardia lamblia, Taenia Species, Ascaris lumbricoide, and Trichuris 
trichiura are linked to unhygienic food handling.13

In developing countries, the failure to ensure appropriate 
hygienic food handling practices is a major cause of concern.14 
Foodborne infections have had a negative impact on these 
countries’ socioeconomic development. Foodborne bacterial ill-
nesses are frequent in Ethiopia, particularly those caused by 
Salmonella species, Shigella species, Taphylococcus aureus, and 
Bacillus cereus.15 Most of foodborne illnesses such as Escherichia 
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coli, Listeriosis, and Camplyobacter are linked to poor food 
hygiene practice.7,15-18 Ensuring food hygiene practices helps 
to a high level of food safety, which is the most critical aspect 
of food quality. To protect consumers’ health, food safety and 
hygiene are critical.18 Due to this fact, the European Union 
(EU) and the World Health Organization (WHO) both rec-
ommend that community measures such as food safety, food 
hygiene, and water safety be reassessed in light of scientific 
knowledge, which is critical in addressing foodborne infection 
prevention.19,20

Prevalence of food hygiene practices were studied among 
food handlers working in public food businesses in some parts 
of Ethiopia. According to these studies conducted in the coun-
try, the prevalences of food hygiene practices have been deter-
mined in: Dangila (52.50%),21 Arba Minch (32.60%),22 Bahir 
Dar (67.60%),23 Woldia (46.50%),24 Abobo (51.00%),25 Dessei 
(72.00%),26 Debark (40.10%),27 Bole sub-city (27.40%),28 and 
University of Gondar student’s cafeteria (46.70%).29 The out-
comes of these studies differ from one location to the next. On 
the other hand, the identified factors associated with food 
hygiene practices in these studies do not have the same statisti-
cal significance for determining appropriate interventions.

Based on our searching databases, there is no systematic 
review and meta-analysis conducted on hygienic food handling 
practices in Ethiopia. Due to this, there is a limitation to access 
compiled document easily regarding hygienic food handling 
practices and its associated factors. Lack of a countrywide 
pooled study that examines the prevalence and factors related 
to food hygiene practices among food handlers working in 
food enterprises represents a significant gap. This review can 
provide well organized data commencing available research 
works on food handling practices in Ethiopia. The aim of this 
systematic review and meta-analysis was to determine the 
pooled prevalence of food hygiene practices and associated fac-
tors among food handlers working in food enterprises in 
Ethiopia. “What was the status of food hygiene practices 
among food handlers?” and “What were factors associated with 
food hygiene practices among food handlers in Ethiopia?” were 
the research questions for this study. The findings of this study 
could help the governmental institutions like Ethiopian Public 
Health Institution, Ethiopian Ministry of Health, and non-
governmental organizations such as Food and Agriculture 
Organization (FAO), United Nations International Children’s 
Emergency Fund (UNICEF), and World Health Organization 
(WHO) to develop and implement effective strategies to 
improve food handler’s food hygiene and safety practices.

Methods
Data sources and search strategy

Two reviewers (BN and NES) independently searched 
PubMed, Science Direct, Google Scholar, and the Cochrane 
Library databases for articles published before December 2020, 
as well as references to other studies. To obtain the articles, the 

search used the following keywords: “magnitude,” “prevalence,” 
“status,” “food handling,” “hand hygiene,” “food hygiene,” 
“determinants,” “associated factors,” and “Ethiopia.” The terms 
were combined using Boolean operators (AND/OR). In online 
additional file 1, the full electronic search strategy for PubMed 
is shown. This systematic review and meta-analysis used the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) tool.30

Inclusion and exclusion criteria

Articles were included in the review if:

•• Study area: Only studies conducted in Ethiopia have 
been included.

•• Population: Food handlers working in food establish-
ments, college/university cafeterias, or street food 
vendors

•• Study design: Observational studies (cross-sectional 
studies, case-control studies, and cohort studies) report-
ing the status of hand hygiene practice and associated 
factors were considered.

•• Publication condition: Articles were included in both 
published and unpublished condition.

•• Language: Only articles written in English were consid-
ered, regardless of the year of publication.

Articles excluded from the analysis.

•• Articles that were not completely accessible despite at 
least 2 email contacts with the primary authors were 
omitted. The omission of these articles is due to a failure 
to determine the content of the articles in the absence of 
a complete text.

•• Studies in which extracting the required information was 
difficult were omitted.

Outcome of interest

Food handlers’ hand hygiene practices were the primary focus 
of the study. Hand hygiene practices of food handlers were 
assessed at key points by asking practical questions like whether 
they always washed their hands with water and soap. Good 
hand hygiene was defined as a score above or equal to the mean 
value on the hand hygiene questions, while poor hand hygiene 
was defined as a score below the mean value. A determinant of 
food handlers’ hand hygiene practices was the study’s second 
finding. It was based on data calculated using the odds ratio 
(OR) and binary outcomes from the primary studies included.

Study selection

Two reviewers independently established the studies using the 
principles of inclusion and exclusion criteria (BN and NES). 
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The studies were chosen first based on the importance of their 
titles and abstracts. After that, full-text articles were collected 
and checked to ensure that they were eligible. Any inconsisten-
cies were resolved during discussions with the primary author 
in order to reach an agreement. Discrepancies are resolved or 
determined by the reviewer’s consensus (ZA). The studies were 
extracted from various databases and imported into EndNote 
reference management software version x7.1, where duplicates 
were removed. The PRISMA flow diagram was used to sum-
marize the data collection methods.30

Data extraction

Using a pretested data extraction format, 2 investigators (BN 
and NES) extracted all of the necessary data. Name of first 
author or research group, year of publication, region/study set-
ting, study design, sample size, and status of hand hygiene 
practice were all extracted. Reviewers independently collected 
data on factors associated with food handlers’ hand hygiene 
practices. Data were extracted in a 2 × 2 table format for the 
second outcome (factors associated with food hygiene prac-
tice), and the odds ratio for each factor was calculated based on 
the findings of the original studies.

Quality assessment

We used the Hoy et al31 tool for addressing internal and exter-
nal validity using 10 criteria to determine the risk of bias. The 
tool included (1) population representation, (2) sampling 
frame, (3) methods of participant selection, (4) non-response 
bias, (5) data collection directly from subjects, (6) acceptability 
of case definition, (7) reliability and validity of study tools, (8) 
mode of data collection, (9) length of prevalence period, and 
(10) appropriateness of numerator and denominator. Each 
item was classified as having a low or high bias risk. Articles 
having unclear assessment tools for data collection were labeled 
as having a high risk of bias. Finally, the overall bias risk score 
was graded based on the number of studies with high bias risk: 
low (2), moderate (3-4), and high (5).

Data analysis

Data from each study was collected using Microsoft Excel 
spreadsheets and analyzed using STATA version 16.0 statisti-
cal software (Stata Corp, College Station, TX, USA). Cochran’s 
Q statistics and the I2 test were used to assess statistical hetero-
geneity. The I2 test calculates the percentage of variance in 
effect estimates that can be attributed to heterogeneity rather 
than sampling error or chance differences. The availability of 
low, medium, and high heterogeneity was determined by the I2 
test values of 25%, 50%, and 75%, respectively.32 Similarly, 
asymmetry of funnel plots and Egger’s test with a value of less 
than 0.05 as a cutoff point to declare the presence of publica-
tion bias was used to assess evidence of publication bias. 

Furthermore, the prevalence of heterogeneity was measured 
using subgroup analysis. The effect size in this study is calcu-
lated using the mean pooled prevalence and odds ratio.

Results
Searching process

Using the database and manual searching, a total of 92 and 268 
articles were found. Due to duplication, 327 articles were 
removed. Based on the title and abstract of the remaining 33 
articles, 23 data files were avoided. In addition, 10 full-text arti-
cles were screened, with one being rejected because it lacked all 
of the information required by our eligibility criteria. Finally, 
this study included 9 articles (Figure 1).

Characteristics of included studies

This systematic review and meta-analysis included 9 articles 
with a total sample size of 4120 food handlers.21-29 All of the 
studies included were cross-sectional. The earliest study was 
conducted in 2014,21 and the most recent 2 articles28,29 were 
published in 2020. Six studies from Amhara21,23,24,26,27,29, one 
from Southern Nations, Nationalities, and People (SNNP),22 
one from Gambela,25 and one from Addis Ababa city adminis-
tration28 were used to obtain overall information on the preva-
lence of food handling practices. The sample size ranged from 
13526 to 125225 in each of the studies (Table 1).

Prevalence of food hygiene practice

In this analysis, the prevalence of hygienic food handling prac-
tices in Ethiopia ranged from 27.4% in Bole sub city of Addis 
Ababa28 to 72% in Dessie town in Amhara region.26 According 
to the random effects model, the pooled prevalence of hygienic 
food handling practices was 48.36% (95% CI: 39.74-56.99) 
(Figure 2).

Heterogeneity and publication bias

The existence of heterogeneity and publication bias was deter-
mined within the included studies. The included studies had a 
high level of heterogeneity (I2 = 96.9%, P = 0.001). As a result, a 
random effects model was used to estimate the pooled preva-
lence of hygienic food handling practices among food handlers 
in Ethiopia. The funnel plot and Egger’s tests were used to 
assess publication bias. The funnel plot revealed that the distri-
bution of articles was asymmetrical, whereas Egger’s tests 
revealed that estimating the prevalence of hygienic food han-
dling practices among food handlers was not statistically sig-
nificant (P = .859) (Figure 3).

Subgroup analysis

We used various factors to perform subgroup analysis, includ-
ing the country’s region, sample size, and study area (public 

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 19 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



4 Environmental Health Insights 

university versus town). As a result, the study’s subgroup analy-
sis revealed that the highest prevalence of hygienic food han-
dling practices was found in the Amhara region, at 54.09% 
(95% CI: 44.36, 63.83); Gambella, at 51.00% (95% CI: 48.23, 
53.77); and SNNPRS, at 32.60% (95% CI: 27.91, 37.29), 
respectively, and the lowest prevalence was found in Addis 
Ababa city with the prevalence of 27.40% (95% CI: 23.00, 
31.80). In addition, based on the sample size of the studies, 
subgroup analysis was performed. The pooled prevalence of 
hygienic food handling practices was 50.18% (95% CI: 29.25, 
71.12) in studies with a sample size 400, compared to 47.56% 

in studies with a sample size >400 (95% CI: 37.37, 57.75). 
Furthermore, subgroup analysis was conducted based on study 
site, with a pooled prevalence of hygienic food handling prac-
tices of 46.70% (95% CI: 41.77, 51.63) and 51.61% (95% CI: 
42.53, 60.69) for public university food handlers and towns’ 
food establishments, respectively (Table 2).

Sensitivity analysis

Sensitivity analysis was performed using a random-effects 
model to detect the influence of a single study on the 
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Figure 1. Flow diagram for selecting studies.

Table 1. Characteristics of studies included in a meta-analysis of Ethiopian food handlers’ hygienic food handling practices.

AUTHORS PUBlICATION 
YEAR

REgION STUDY SETTINg STUDY DESIgN SAMPlE 
SIZE

PREvAlENCE 
(%)

RISk OF 
BIAS

Tessema et al21 2014 Amhara Dangila Cross-sectional 406 52.50 low

legesse et al22 2017 SNNP* Arba Minch Cross-sectional 383 32.60 low

Derso et al23 2017 Amhara Bahirdar Cross-sectional 422 67.60 low

Reta et al24 2018 Amhara Woldia Cross-sectional 288 46.50 Moderate

Okugn and 
Woldeyohannes25

2018 gambella Abobo district Cross-sectional 1252 51.00 low

Adane et al26 2018 Amhara Dessie Cross-sectional 135 72.00 low

Chekol et al27 2019 Amhara Debark Cross-sectional 422 40.10 low

lema et al29 2020 Amhara University of gondar Cross-sectional 403 46.70 low

Abdi et al28 2020 Addis Ababa Bole Sub City Cross-sectional 414 27.40 low

*Southern Nations, Nationalities, and People Regional State.
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overall meta-analysis. The findings revealed that there was 
no evidence that a single study had an effect on the overall 
pooled result of Ethiopian hygienic food handling practices 
(Figure 4).

Factors associated with hygienic food handling 
practices of Ethiopian food handlers

In this meta-analysis, we have looked at factors associated 
with hygienic food handling practices using 9 studies.21-29 
Among 9 articles, the findings of 4 studies22-24,26 revealed that 
hygienic food handling practices were significantly associated 
with food safety training. As a result, the likelihood of 
hygienic food handling practices occurring was 5.38 times 
higher among food handlers who had attended food safety 
training versus those who had not (OR: 5.38 95% CI: 1.71, 
16.89). Similarly, 3 studies23,27,29 looked at the relationship 
between work experiences and hygienic food handling prac-
tices. Work experience is not significantly associated with 
hygienic food handling practices, according to this meta-
analysis. There was also a lot of heterogeneity (I2 = 96.7% and 
P = .001) among the studies that were included. In the same 
way, 2 studies27,28 were used to calculate the relationship 
between attitudes and hygienic food handling practices 
among food handlers. Overall, the findings of these 2 studies 
revealed that food handlers with a positive attitude were 3.28 

Overall, DL (I2 = 96.9%, p = 0.000)

Melese A e t al. (2018)

Derso et al. (2017)

Abdi et al. (2020)

Adane et al. (2018)

Lema et al. (2020)

Okugn et al (2018)

Legesse et al. (2017)

Tessema et al. (2014)

Chekol et al. (2019)

Author (Publication year)

48.36 (39.74, 56.99)

46.50 (40.74, 52.26)

67.60 (63.11, 72.09)

27.40 (23.00, 31.80)

72.00 (64.43, 79.57)

46.70 (41.77, 51.63)

51.00 (48.23, 53.77)

32.60 (27.91, 37.29)

52.50 (47.64, 57.36)

40.10 (35.39, 44.81)

Effect (95% CI)

0 10 20
NOTE: Weights are from random-effects model

Figure 2. Forest plot of the prevalence of hygienic food handling practices among food handlers in Ethiopia.
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Figure 3. Funnel plot of the transformed prevalence estimates of 

hygienic food handling practices among food handlers in Ethiopia.
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times more likely to practice hygienic food handling than 
those with a negative attitude (OR: 3.28, 95% CI: 1.50, 7.13). 
The investigators also looked at the link between the availa-
bility of a hand washing facility and hygienic food handling 
practices using 3 studies.23-25 The combined results of this 
meta-analysis revealed that food handlers who did not have 
access to a hand washing facility were 4.84 times more likely 
to engage in unhygienic food handling than those who did 
(OR: 4.84, 95% CI: 1.72, 13.65). In contrast, a meta-analysis 
of the relationship between regular medical checkup and 
hygienic food handling practices among food handlers22,26 
found that food handlers who did not have regular medical 
checkup were 5.37 times more likely to have unhygienic food 
handling practices than those who did (OR: 5.37, 95% CI: 

3.13, 9.23). The association between educational level and 
hygienic food handling practices was also used. Food handlers 
who had completed secondary school were 2.51 times more 
likely to have hygienic food handling practices than those 
who had not completed secondary school, according to the 
combined results of this meta-analysis (OR: 2.51, 95% CI: 
1.46, 4.32) (Table 3).

Discussion
The aim of this systematic review and meta-analysis was to 
identify the prevalence of and factors associated with hygienic 
food handling practices among Ethiopian food handlers. 
According to the study, the overall pooled prevalence of 
hygienic food handling practices among Ethiopian food 

Table 2. Subgroup pooled prevalence of hygienic food handling practices among food handlers in Ethiopia (n = 9).

vARIABlES CHARACTERISTICS INClUDED STUDIES SAMPlE SIZE PREvAlENCE WITH (%) (95% CI)

Region Amhara 6 2076 54.09 (44.36, 63.83)

SNNPSR* 1 383 32.60 (27.91, 37.29)

gambella 1 1252 51.00 (48.23, 53.77)

Addis Ababa City 1 414 27.40 (23.00, 31.80)

Sample size >400 6 3319 47.56 (37.37, 57.75)

⩽400 3 806 50.18 (29.25, 71.12)

Study site Public University Cafeteria 1 403 46.70 (41.77, 51.63)

Towns’ food establishment 7 3303 51.61 (42.53, 60.69)

Sub-city food establishment 1 414 27.40 (23.00, 31.80)

*Southern Nation, Nationality and People Regional State.

 36.99  48.36 39.74  56.99  59.26

 Chekol et al. (2019)

 Tessema et al. (2014)

 Legesse et al. (2017)

 Okugn et al (2018)

 Lema et al. (2020)

 Adane et al. (2018)

 Abdi et al. (2020)

 Derso et al. (2017)

 Melese A e t al. (2018)

 Lower CI Limit  Estimate  Upper CI Limit
 Meta-analysis estimates, given named study is omitted

Figure 4. Sensitivity analysis of hygienic food handling practices among food handlers in Ethiopian (n = 9).

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 19 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Negassa et al 7

handlers was 48.36% (95% CI: 39.74-56.99). This result is 
almost in agreement with the study done in Malaysia (50%).33 
However, it is higher than the study result reported from Imo 
state in Nigeria (37%).34 This study’s finding, on the other 
hand, was lower than studies conducted in Ghana35 and 
Sokoto of Nigeria.36 The disparity could be attributed to dif-
ferences in procedure or variation in social and cultural, and 
personal hygiene practices.9 It might be also linked to inequi-
table sanitary conditions among food handlers, such as lack of 
safe water and other sanitary facilities, which can contribute 
to poor adherence to food hygiene practices.36

The prevalence of hygienic food handling practices in 
Ethiopia varies from region to region, and even within a region, 
according to this study’s sub-group analysis. The socio-eco-
nomic, environmental factors, and food handlers’ behavioral 
features, as well as the premises nature of food facilities, could 
all play a role in this variations between and within regions. 
There was a significant heterogeneity among included studies. 
This heterogeneity is due to differences in sample size, study 

settings, study populations, training given to study populations 
as intervention, and timing of outcome measurements.37

It was also aimed in this study to identify factors linked to 
hygienic food handling practices among Ethiopian food han-
dlers. Accordingly, food safety training, hand washing facili-
ties, regular medical checkups, and educational status were all 
found to be strongly linked to hygienic food handling prac-
tices in this study.

Food handlers who received food safety training were 5.38 
times more likely to gain experience with hygienic food han-
dling practices than those who did not. The findings of 
research conducted in Ethiopia38,39 and Ghana40 support this 
conclusion. This could be because food handlers who did 
receive food safety training may have the necessary knowledge 
and experience because they may have received professional 
advice during training41 in terms of food hygiene as well as 
transmission and prevention of foodborne diseases.42 As a 
result, food safety training appeared to be a good predictor of 
food hygiene practices.

Table 3. Factors associated with hygienic food handling practices among food handlers in Ethiopia.

S. N. FACTORS AUTHORS (PUBlICATION YEAR) AND I2 WITH P-vAlUE ODDS RATIO (95% CI)

1. Food safety training legesse et al22 11.04 (5.43, 22.44)

Adane et al26 8.22 (2.36, 28.59)

Reta et al24 1.32 (0.68, 2.53)

Derso et al23 7.94 (3.12, 20.23)

Overall, Dl (I2 = 86.4%, P = .000) 5.38 (1.71, 16.89)

2. Work experience Chekol et al27 2.43 (1.59, 3.72)

lema et al29 0.68 (0.45, 1.01)

Derso et al23 0.15 (0.08, 0.26)

Overall, Dl (I2 = 96.7%, P = .000) 0.63 (0.15, 2.70)

3. Attitude Chekol et al27 2.21 (1.41, 3.48)

Abdi et al28 4.89 (3.04, 7.86)

Overall, Dl (I2 = 82.2%, P = .018) 3.28 (1.50, 7.13)

4. Handwashing Okugn and Woldeyohannes25 13.57 (8.24, 22.35)

Derso et al23 2.30 (1.36, 3.88)

Reta et al24 3.62 (2.22, 5.89)

Overall, Dl (I2 = 92.2%, P = .000) 4.84 (1.72, 13.65)

5. Regular medical checkup legesse et al22 5.48 (2.65, 11.36)

Adane et al26 5.24 (2.34, 11.76)

Overall, Dl (I2 = 0.0%, P = .936) 5.37 (3.13, 9.23)

6. Educational status Derso et al23 3.40 (1.72, 6.72)

lema et al29 1.95 (1.08, 3.54)

Overall, Dl (I2 = 31.0%, P = .229) 2.51 (1.46, 4.32)
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The combined findings of this meta-analysis revealed that 
work experience is not significantly related to hygienic food 
handling practices. However, of the 3 studies examined, Chekol 
et al27 and Derso et al23 discovered a significant association in a 
single study. Teffo and Tabit43 concluded, in support of the cur-
rent study, that work experience in food handling did not 
improve food handlers’ overall hygienic food handling prac-
tices. As a result, validating the concept of good hygienic food 
handling is primarily accomplished through effective food 
safety training for food handlers.

Furthermore, Al-Ghazali et  al44 found that food handlers 
with less experience performed better on hygienic practices 
than those with more years of experience. So, rather than hav-
ing experience in promoting food hygiene, food safety training 
will improve the system.45 As a result, it is the attainment of 
food safety training rather than the experience of food handlers 
that determines food hygiene practices.

Food handlers’ attitude, which is a proximal component in 
translating food hygiene practice into observable action, influ-
ences their level of handling practice.46 Food handlers who have 
a positive attitude toward safe food handling practice have a 
3.28 times higher chance of using hygienic food handling tech-
niques than those who have a negative or fair attitude, according 
to this study. Previous studies conducted among food handlers 
in Ethiopia38,47 and Malaysian48 supported our findings. 
However, an Iranian study found no statistically significant 
association between attitudes and food hygiene practices.49

In our study findings, accessibility of handwashing facilities 
was significantly increases hygienic food handling practices of 
food handlers. The current finding supported by the study of 
Yenealem et  al,46 which states that the lack of handwashing 
facilities lead food handlers to be engaged in unhygienic food 
handling practices.

Compared to those who do not have medical cheek up, food 
handlers with medical cheek up are 5.37 times more likely to 
have good food handling practice. This result is consistent with 
previous studies conducted in Ethiopia41 and Bangkok.50 A 
medical examination should be required before beginning to 
work with food.51 This is due to the fact that food handlers 
who had their health status checked had a better understand-
ing of safe food handling. During their medical checkups, they 
also received professional advice, which improved their overall 
food handling performance.

In the current study, having formal education had increased 
hygienic food handling practices of food handlers, which is con-
sistent with the study conducted by Dagne et  al38 and Tuglo 
et al.40 This maybe expressed as the higher the education level 
of food handlers, the more likely to perform good hygienic food 
handling practices. But, other study in Ghana found that food 
handlers with a low level educational status were more likely to 
have hygienic food handling practices than those with a higher 
educational status, contrary to our findings.52 The justification 
could be that hygienic food handling practices are not only 

learned through formal education in schools, but also through 
friends, parents, and the media. However, a lack of awareness or 
a lower level of education affects their attitude, which is reflected 
in their food hygiene practices. Food handlers who had attained 
higher level of educational status have better knowledge, a posi-
tive attitude, and follow good hygienic practices.45 As a result, 
food handlers should be encouraged to obtain at least a basic 
education as well as training in food hygiene and safety prac-
tices before assigned in food establishments.

There are several limitations to this study. We only searched 
papers published in English, even if the discovery of publica-
tions in languages other than English is consistent with oth-
ers. Furthermore, because all the studies in this review were 
cross-sectional, additional confounding variables could affect 
the outcome variable.

Conclusion
In this study, the prevalence of hygienic food handling prac-
tices among food handlers in Ethiopia was found to be signifi-
cantly low. Lack of food safety training, a lack of regular 
medical checkups, a lack of hand washing facilities, an unfa-
vorable attitude toward food hygiene practices, and a lack of 
formal education were all factors contributing to the low preva-
lence of hygienic food handling practices. Thus, the authors 
recommended that food workers should receive food safety 
training, have regular medical checkups, have access to hand 
washing facilities, and receive health education about food 
hygiene and safety procedures.

Author Contributions
The draft proposal was created by BN and NES. By critically 
reviewing, providing relevant input, and contributing to the 
intellectual substance of the study, all authors (BN, NES, and 
ZA) significantly contributed to the conception, conceptual-
ization, and manuscript preparation of this systematic review. 
All authors read and approved the final manuscript.

ORCID iDs
Belay Negassa  https://orcid.org/0000-0002-6212-8064
Zemachu Ashuro  https://orcid.org/0000-0003-4098-940X
Negasa Eshete Soboksa  https://orcid.org/0000-0003-3451- 
175X

Supplemental Material
Supplemental material for this article is available online.

RefeRenCeS
 1. Fung F, Wang HS, Menon S. Food safety in the 21st century. Biomed J. 

2018;41:88-95.
 2. Foodborne Disease Burden Epidemiology Reference Group. WHO Estimates of 

the Global Burden of Foodborne Diseases, 2007-2015. WHO; 2015.
 3. Shonhiwa AM, Ntshoe G, Essel V, Thomas J, McCarthy K. A review of food-

borne diseases outbreaks reported to the Outbreak Response Unit, National 
Institute for Communicable Diseases, South Africa, 2013–2017. Int J Infect Dis. 
2019;79:73.

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 19 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use

https://orcid.org/0000-0002-6212-8064
https://orcid.org/0000-0003-4098-940X
https://orcid.org/0000-0003-3451-175X
https://orcid.org/0000-0003-3451-175X


Negassa et al 9

 4. Akabanda F, Hlortsi EH, Owusu-Kwarteng J. Food safety knowledge, attitudes 
and practices of institutional food-handlers in Ghana. BMC Public Health. 
2017;17:40-49.

 5. World Health Organization. WHO’s First Ever Global Estimates of Foodborne 
Diseases Find Children Under 5 Account for Almost One Third of Deaths. World 
Health Organization; 2015.

 6. Havelaar Arie H. The public health burden of unsafe foods: a need for global 
commitment. The First FAO/WHO/AU International Food Safety Conference; 
February 12-13, 2019; Addis Ababa, Ethiopia. FAO/WHO/WTO/AU.

 7. Ucar A, Yilmaz MV, Cakıroglu FP. Food safety problems and solutions. In: 
Makun HA, ed. Significance, Prevention and Control of Food Related Diseases. 
IntechOpen; 2016; 1-25.

 8. World Health Organization. Food Safety. WHO; 2010:148-157.
 9. Alemnew B, Gedefaw G, Diress G, Bizuneh AD. Prevalence and factors associ-

ated with intestinal parasitic infections among food handlers working at higher 
public university student’s cafeterias and public food establishments in Ethiopia: 
a systematic review and meta-analysis. BMC Infect Dis. 2020;20:156.

 10. Kendall P. Bacterial Foodborne Illness. Colorado State University; 2012:4.
 11. Velebit B, Djordjevic V, Milojevic L, et al. The common foodborne viruses: A 

review. IOP Conf Ser Earth Sci. 2019;333:1-8.
 12. Ceylan Z, Meral R, Cetinkaya T. Relevance of SARS-CoV-2 in food safety and 

food hygiene: potential preventive measures, suggestions and nanotechnological 
approaches. VirusDisease. 2020;31:154-160.

 13. Belhu T, Fissehatsion K, Tesfaye A, Woldekidan DY, Desta K. Prevalence of 
intestinal parasites and gastrointestinal carriage of pathogenic gram negative 
enteric bacteria among apparently healthy food handlers of public hospitals, 
Addis Ababa, Ethiopia. Int J Microbiol. 2020;2020:1-9.

 14. Nnebue C, Adogu PU, Ifeadike C, Ironkwe O. Assessment of the food hygiene 
practices of food handlers in the Federal Capital Territory of Nigeria. Trop J Med 
Res. 2014;17:10.

 15. Zelalem A, Yohannis M, Abera Z. Food-borne bacterial diseases in Ethiopia. 
Acad J Nutr. 2015;4:62-76.

 16. World Health Organization. WHO estimates of the global burden of foodborne 
diseases. Food Saf. 2015.

 17. Moreb NA, Priyadarshini A, Jaiswal AK. Knowledge of food safety and food 
handling practices amongst food handlers in the Republic of Ireland. Food Con-
trol. 2017;80:341-349.

 18. Heman M. In: Ramful K, ed. Food Safety and Good Hygienic Practices Handbook 
for Gambian Youth Entrepreneurs. Food and Agricultural Organization; Iterna-
tional Trade Center; 2017:1-154.

 19. European-Commission. Food Contaminants Factsheet. Directorate-General for 
Health and Consumer Protection; 2008:1-4.

 20. Food and Agriculture Organization of the United Nations/World Health Orga-
nization. Risk Communication Applied to Food Safety Handbook. Food Safety and 
Quality Series FAO/WHO; 2016.

 21. 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;14:571.

 22. Legesse D, Tilahun M, Agedew E, Haftu D. Food handling practices and asso-
ciated factors among food handlers in Arba Minch Town public food establish-
ments in Gamo Gofa Zone, southern Ethiopia. Epidemiol Open Access. 
2017;7:1-6.

 23. Derso T, Tariku A, Ambaw F, Alemenhew M, Biks GA, Nega A. Socio-demo-
graphic 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.

 24. Reta MA, Lemma MT, Gemeda AA, Lemlem GA. Food handling practices and 
associated factors among food handlers working in public food and drink service 
establishments in Woldia town, Northeast Ethiopia. Pan Afr Med J. 2021;40:128.

 25. Okugn A, Woldeyohannes D. Food hygiene practices and its associated factors 
among model and non model households in Abobo district, southwestern Ethio-
pia: comparative cross-sectional study. PLoS One. 2018;13:e0194391.

 26. Adane M, Teka B, Gismu Y, Halefom G, Ademe M. Food hygiene and safety 
measures among food handlers in street food shops and food establishments of 
Dessie town, Ethiopia: a community-based cross-sectional study. PLoS One. 
2018;13:e0196919.

 27. 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.

 28. Abdi AM, Amano A, Abrahim A, Getahun M, Ababor S, Kumie A. Food 
hygiene practices and associated factors among food handlers working in food 

establishments in the Bole Sub City, Addis Ababa, Ethiopia. Risk Manag Healthc 
Policy. 2020;13:1861-1868.

 29. 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.

 30. Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for reporting 
systematic reviews and meta-analyses of studies that evaluate health care inter-
ventions: explanation and elaboration. PLoS Med. 2009;6:e1000100.

 31. Hoy D, Brooks P, Woolf A, et al. Assessing risk of bias in prevalence studies: 
modification of an existing tool and evidence of interrater agreement. J Clin Epi-
demiol. 2012;65:934-939.

 32. Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat 
Med. 2002;21:1539-1558.

 33. Mohlisi Mohd Asmawi U, Azureen Norehan A, Salikin K, et al. An assessment 
of knowledge, attitudes and practices in food safety among food handlers 
engaged in food courts. Curr Res Nutr Food Sci J. 2018;6:346-353.

 34. Iwu AC, Uwakwe KA, Duru CB, et al. Knowledge, attitude and practices of 
food hygiene among food vendors in Owerri, Imo State, Nigeria. Occup Dis 
Environ Med. 2017;05:11-25.

 35. Dun-Dery EJ, Addo HO. Food hygiene awareness, processing and practice 
among street food vendors in Ghana. Food Publ Health. 2016;6:65-74.

 36. Ezenwoko A, Awosan K, Oche M, Makusidi M, Abubakar B, Raji I. Knowledge 
and practices related to food hygiene among food handlers in Sokoto, Nigeria. Int 
J Trop Dis Health. 2017;26:1-16.

 37. Imrey PB. Limitations of meta-analyses of studies with high heterogeneity. 
JAMA Netw Open. 2020;3:e1919325.

 38. Dagne H, Raju RP, Andualem Z, Hagos T, Addis K. Food safety practice and its 
associated factors among mothers in Debarq town, Northwest Ethiopia: commu-
nity-based cross-sectional study. Biomed Res Int. 2019;2019:1549131.

 39. Alemayehu T, Aderaw Z, Giza M, Diress G. Food safety knowledge, handling 
practices and associated factors among food handlers working in food establish-
ments in Debre Markos town, Northwest Ethiopia, 2020: institution-based 
cross-sectional study. Risk Manag Healthc Policy. 2021;14:1155-1163.

 40. Tuglo LS, Agordoh PD, Tekpor D, Pan Z, Agbanyo G, Chu M. Food safety 
knowledge, attitude, and hygiene practices of street-cooked food handlers in 
North Dayi District, Ghana. Environ Health Prev Med. 2021;26:54.

 41. Azanaw J, Gebrehiwot M, Dagne H. Factors associated with food safety prac-
tices among food handlers: facility-based cross-sectional study. BMC Res Notes. 
2019;12:683.

 42. Kumera N, Belay H, Belachew T. Sanitary condition and food handling practices 
of restaurants in Jimma Town, Ethiopia: implication for foodborne infection and 
food intoxication. Food Sci Qual Manag. 2017;60:62-69.

 43. Teffo LA, Tabit FT. An assessment of the food safety knowledge and attitudes of 
food handlers in hospitals. BMC Public Health. 2020;20:311.

 44. Al-Ghazali M, Al-Bulushi I, Al-Subhi L, Rahman MS, Al-Rawahi A. Food 
safety knowledge and hygienic practices among different groups of restaurants in 
Muscat, Oman. Int J Food Sci. 2020;2020:8872981.

 45. Hossen MT, Ferdaus MJ, Hasan MM, et al. Food safety knowledge, attitudes 
and practices of street food vendors in Jashore region, Bangladesh. Food Sci Tech-
nol. 2021;41:226-239.

 46. Yenealem DG, Yallew WW, Abdulmajid S. Food safety practice and associated 
factors among meat handlers in Gondar Town: a cross-sectional study. J Environ 
Public Health. 2020;2020:7421745.

 47. Gizaw Z, Gebrehiwot M, Teka Z. Food safety practice and associated factors of 
food handlers working in substandard food establishments in Gondar Town, 
Northwest Ethiopia, 2013/14. Int J Food Sci Nutr Diet. 2014;3:138-146.

 48. Abdul-Mutalib NA, Abdul-Rashid MF, Mustafa S, Amin-Nordin S, Hamat RA, 
Osman M. Knowledge, attitude and practices regarding food hygiene and sanita-
tion of food handlers in Kuala Pilah, Malaysia. Food Control. 2012;27:289-293.

 49. Ansari-Lari M, Soodbakhsh S, Lakzadeh L. Knowledge, attitudes and practices 
of workers on food hygienic practices in meat processing plants in Fars, Iran. 
Food Control. 2010;21:260-263.

 50. Cuprasitrut T, Srisorrachatr S, Malai D. Food safety knowledge, attitude and 
practice of food handlers and microbiological and chemical food quality assess-
ment of food for making merit for monks in Ratchathewi District, Bangkok. Asia 
J Public Health. 2011;2:27-34.

 51. Moghnia OH, Rotimi VO, Al-Sweih NA. Evaluating food safety compliance 
and hygiene practices of food handlers working in community and healthcare 
settings in Kuwait. Int J Environ Res Public Health. 2021;18:1-12.

 52. Odonkor ST, Kurantin N, Sallar AM. Food safety practices among postnatal 
mothers in Western Ghana. Int J Food Sci. 2020;2020:8891605.

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 19 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use


